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1. PRESENT SITUATION

1.1 Administrative and Geographic Description

Kakamega District is one of the eight districts that make up Western Province. The district borders Butere/Mumias and Bungoma Districts to the west, Nandi District to the east, Vihiga District to the south and Lugari District to the north. The District lies between Latitudes 0o 07’30” North and 0o 15” North and Longitudes 34o 32” East and 34o 57’ 30” East. The District covers a total area of 1,395km2.

Kakamega Town is the administrative headquarters of both Kakamega District and Western Province.

Figures 1.1 and 1.2 on Pages 1-2 and 1-3 show the locations of Kakamega District and Kakamega Municipality respectively. 

1.2 Physiographic and Natural Conditions

Topography: The district has a varying topography with altitudes ranging from 1,250 meters to 2,000 meters above sea level. Kakamega Town lies on the altitude 1500 meters above sea level. The district can be divided into two main physiographic units, namely the southern hills made up of rugged granites rising to 1,950 meters above sea level, and the peneplain with remnants of denudation at Kakamega and Kambiri. The Nandi Escarpment forms a prominent feature on the district’s eastern border with its main scarp rising from the general elevation of 1,600 to 2,000metres.

Climate: There are two rainy seasons in the district, the long rains and the short rains. The long rains start in March and end in June with the peak in May. The short rains commence in July and end in September and peaks in August. The driest months are December, January and February. Generally rainfall varies from 1,000mm per annum in northern parts of the district to 2,400mm per annum in southern parts. Most rainfall received in the district comes in the form of heavy afternoon showers with occasional thunderstorms.

The district has high temperatures all year round with slight variations in mean maximum and minimum ranges of 28oC to 32oC and 11oC to 13oC respectively. Low temperatures are usually recorded at night while the very high temperatures are recorded during the day. The mean annual evaporation ranges from 1,600mm to 2,100mm with high humidity and low evaporation rates. It is only a few low lying parts of the district that receive annual average evaporation of more than 1,800mm.  

Agriculture: The heavy rainfall that Kakamega receives makes the soils vulnerable to erosion and this tends to reduce the agricultural productivity of farms in the district. 70 per cent of the area in Kakamega is under maize cultivation with cash crops, mainly sugarcane, in Lurambi, Navakholo, and Kabras Divisions. Tea is grown on a small scale in Shinyalu and Ikolomani Divisions. Livestock rearing is another dominant land use in the district. The flat topography in the southern part of the district coupled with heavy rainfall makes the area suitable for sugarcane growing. 

Figure 1.1: Location of Kakamega District in Kenya.
Figure 1.2: Location of Kakamega Municipality.

The well-drained soils and flat topography also provides a good potential for irrigation, though this potential has not been tapped. However, the flat and swampy soil leads to regular water logging and flooding. 

Drainage: One of the main rivers found in the district is River Yala, which originates from the Nandi Hills, east of Kakamega District. It flows westwards through Kakamega Forest and the southern part of the district. The Nandi Escarpment forms the catchment zone for streams such as the Shitiya, Kabkalet and Nurungo, which flow westward to join the River Nzoia. 

The Kakamega area is drained towards Lake Victoria by River Isiukhu. The River Isiukhu is a tributary of Nzoia River. It originates from the Nandi Escarpment and flows through Kakamega Forest before reaching Kakamega Town.

Several small streams form tributaries to these main rivers, exhibiting dendritic drainage patterns dissecting the peneplain surface often with steep erosional valleys. Only the northwestern part of the district to the north of Mumias is swampy due to low gradients and poor drainage. The area is well suited for sugarcane growing. 

Geology: The general geology of the district consists of intrusive (mainly granites), Nyanzian Volcanics and the Kavirondian sediments. However, the granites cover most parts of the district. 

1.3 Socio Economic Situation

1.3.1 General

The socio-economic analysis was carried out for Kakamega Municipality. The main objective of the socio-economic survey was to collect and analyse the socio-economic data related to water supply and sanitation services.

The key areas of the study are six–fold as follows: 

· To assess the need and demand for water and sanitation services in the towns and form a basis for resource allocation.

· To provide information on accessibility to safe water, the sources with respect to gender issues on water and sanitation and the level of community involvement.

· To provide information that is required for participatory planning of water and sanitation activities leading to better understanding of the distribution of water and sanitation facilities and close the gap between what is existing and what need to be planned.

· To examine the social-cultural factors that affect community participation in water and sanitation provision - societal, religion, hygiene customs etc. 

· Assess the parameters that influence water and sanitation demand(Income and price elasticity)

· Assess the willingness to pay and affordability of water and sanitation services to target groups and especially the vulnerable segment - urban poor, women and children.

1.3.2 Methodology for Socio Economic Data collection 

The Team undertook a review of existing documentation, previous surveys and relevant literature, followed by Key informant interviews of the stakeholders and opinion leaders. Focus group discussions with various groups and stakeholders were done using participatory learning process based on participatory action research methodologies. Table 1.1 shows the key tools used. 

Table 1.1 - Key Tools Used in Socio-Economic Analysis
	Tools/method 
	Objectives 

	1. Participatory mapping 

(Social and resource maps)
	Provide baseline information for water and sanitation situation in the study areas

	
	

	2. Transect
	Verify participatory mapping information, analyze existing resources in the community, established rapport with community members and provide opportunity for household interviews and assessment of water and sanitation situation

	
	

	3. Disease severity ranking 
	Identify common disease patterns , mortality and morbidity rates

	
	· 

	4. Gender task/access/resource analysis 
	· Identify and appreciate community gender roles as pertains to water and sanitation situation  

· Analyze problems and roles reversals in water and sanitation 

· Analyze the factors that hinder equal gender participation in water and sanitation

	
	

	5. Livelihoods analysis 
	Analysis of existing resources in the community, how it is utilized and factors contributing   to community  expenditures

	
	

	6. Focus group discussion
	Finding out communities perceptions on water supply and sanitation

 situation

What can be done to improve the situation?

Discuss willingness to pay and affordability of water and sanitation services?  

	
	

	7. Sanitation Ladder
	Assess communities sanitation level

Discuss communities desired sanitation options/technologies

What can be done to improve the situation?

Socio-cultural factors and perceptions that hinder sanitation promotion and adaptation

	
	

	8. Wealth and well being ranking
	Assessment of communities socio-economic status

Poverty assessment and access to water and sanitation services

	
	

	9. Participatory mapping 

(Social and resource maps)
	Provide baseline information for water and sanitation situation in the study areas

	
	

	10. Transect
	Verify participatory mapping information, analyze existing resources in the community, established rapport with community members and provide opportunity for household interviews and assessment of water and sanitation situation

	
	

	11. Disease severity ranking 
	Identify common disease patterns , mortality and morbidity rates

	
	

	12. Gender task/access/resource analysis 
	Identify and appreciate community gender roles as pertains to water and sanitation situation  

Analyze problems and roles reversals in water and sanitation 

Analyze the factors that hinder equal gender participation in water and sanitation

	
	


	Tools/method 
	Objectives 

	13. Livelihoods analysis 
	Analysis of existing resources in the community, how it is utilized and factors contributing   to community  expenditures

	
	

	14. Focus group discussion
	Finding out communities perceptions on water supply and sanitation situation

What can be done to improve the situation?

Discuss willingness to pay and affordability of water and sanitation services?  

	
	

	15. Sanitation Ladder
	Assess communities sanitation level

Discuss communities desired sanitation options/technologies

What can be done to improve the situation?

Socio-cultural factors and perceptions that hinder sanitation promotion and adaptation

	
	

	16. Water Ladder
	Identify  communities water options

Socio-cultural factors associated with water use and the desired options

	
	

	17. Wealthy and well being ranking
	Assessment of communities socio-economic status

Poverty assessment and access to water and sanitation services


1.3.3 Checklist for Socio-Economic Focus Group Discussions (FGD)

Water Usage and Sanitation

· Satisfaction of user demands of women, men rich and poor

· Ratio of perceived cost benefits for women, men and the poor

· Access to the water service and sanitation for poor households

· Uses of water by women/men and poor households

· Households with no access to water and sanitation facilities. Why? And what alternatives in place?

· Reasons why households and communities are not using the water supply.

Water and Sanitation Beliefs

· General perceptions of community and personal illness; tolerance for diseases

· Concept of clean water and sanitation. Perceived relationship between water and health.

· Traditional beliefs concerning excreta and sanitation practices.

· Personal hygiene habits/practices  

Community Economic Patterns

· Means of subsistence

· Preferred spending patterns and ability to pay

· Cooperative and credit system

· Indirect measurement of average household income based upon determination of housing type and evident amenities

1.3.4 Socio Economic Infrastructure in Kakamega Municipality

With a population growth rate of 5% per annum the Municipality has a population of 350,000 including an urban population of 125,599. Main commercial activities include selling of new and second hand clothes (mitumba), hardware, education, health, recreational and social welfare. Industrial activities include motor garages, pottery, jua kali, printing, milling confectionary, bakery, tea, machining.

Available facilities include housing, clean water, sewerage disposal, street lighting, road network, refuse disposal and markets. Improper planning over the years resulted in allocation of land to individuals who do not use it for the intended purpose, hence a shortage of development land for industries, cemeteries and dumping sites. Plans are underway to relocate prisons and approved schools to create room for fruit, pork and paw paw industries.

1.3.5 Water Supply Situation

River Isiukhu is the main source of water supply in Kakamega Town and its environs. Water is drawn through two intakes, the old constructed in 1956 and new in 1992. They are dilapidated due to old age and lack of proper maintenance.

The total design capacity of the River Isiukhu Water Supply System and the Boreholes System is 8696m3/day. The present average water production is 5,667m3/day and the present demand is 12,796 m3/day. The present average production is therefore 44% of the total demand. This creates a scarcity of water and as a result alternative water sources have been developed. These are described below:

· Shallow wells – most of the Business operators have dug shallow wells and equipped them with submersible pumps to supplement the supply. Most are full developed.

· Protected springs – The Municipal Council has 6nr protected springs to supply water to low-key areas.

· Unprotected springs – Majority of the people in slum or informal settlements collect water from unprotected springs that are polluted by pit latrines such as the Masingo Spring with a pit latrine just 5 meters upstream.

· Roof catchments – Some of the residents have constructed tanks and harvest water from the roofs during the rain season.

1.3.6 Sanitation Situation

Solid Waste Management 

Within the town, the Municipal Council has provided dust bins for refuse collection in designated areas. The refuse is collected by truck for dumping.

In some residential areas compositing is done by digging compost pits within the compound that are either burned or closed up. These areas include Milimani, Otiende, NHE, Mudiri, Amalemba, Lurambi and Kefinco Estate.

General dumping is practiced in many areas especially in back streets, in the low income areas and in general open spaces. Plastics are also dumped all over making the sites difficult to clear.

Street boys and prisoners have occasionally been involved in cleanup exercises. There is a lack of dumping sites for solid waste.

Liquid Waste Management
93% of major residential estates are served by a water-borne sewerage system including: 

(i) Town center

(ii) Mlimani 

(iii) Amalemba

(iv) Mudiri

(v) Town scheme

(vi) Otiende
Some areas are served by septic tanks including:

(i) Mlimani

(ii) Kefinco

(iii) Lurambi

(iv) Sichirai

(v) Lutonyi

Other areas, mainly low class or informal settlements, are served by pit latrines including:

(i) Makaburini, Karimu Estates

(ii) Masingo

(iii) Maramu

(iv) Majengo

(v) Kakamega rural areas.

1.3.7 Housing 

Housing estates in Kakamega can be categorized into 4 main groups: up market, above average, medium and low class housing. Table 1.2 shows characteristics of these housing classes.

Table 1.2 - Characteristics of Housing Classes in Kakamega
	Class
	Estate
	Characteristics

	a. Up market 
	1. Kefinco estate 

2. Mlimani

3.  NHE
	· Access to sanitation and basic needs

·  Water, electricity available

· Good roads

· Sewerage collection system available.

· Rent: Kshs 7000 – 20,000 

	b.  Above average 
	4. Town center

5. Mudiri

6. Otiende

7. Amalemba

8. Shikhambi
	· Have individual compounds.

· Rent: Kshs 4000-7000

· Electricity available. 

· Secure and clean.

· Water borne sewerage and compost systems available.

· Most services are available.

	c. Medium
	1. Town Schemes

2. Lutonyi

3. Maraba

4. Lurambi
	· Rent: Kshs 500-3000.

· Most of the facilities are shared.

· Dumping of waste in open areas done.

· The estates are not well planned and are congested.

	d. Low Class  
	1. Maramu

2. Masingo

3. Majengo

4. Makaburini

5. Rural town
	· Informal areas without proper planning.

· No basic facilities

· No sanitation and poor housing standards.

· Prone to diseases and crime.


1.3.8 Disease Patterns

The chart below shows disease patterns and morbidity for Kakamega Municipality for January to July 2005, based on District Hospital records
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Analysis of diseases patterns
· Malaria is the highest morbidity disease followed closely by respiratory infections and diarrhoea
·  Diarrhoea seems to be rising in the months of June and July

· Skin diseases, eye infections and diarrhoea diseases are due to inadequate water supply and poor sanitation facilities and poor hygiene among the community members. 

· Respiratory infections are due to congestion and poor ventilation in houses.

1.3.9 Participatory Mapping

 Outcome of the Participatory Mapping Exercise in Karim Slums
· The settlement has a population of approximately 3,000 people with a total of 328 households

· 205 households have access to sanitation facilities although not in good condition. The rest 123 households defecate in the bushes and streams on the lower side of the settlement.

· Latrines are constructed next to the houses and some do not have shutters.

· Paths eroded due soil erosion there is no drainage to clear storm water and there are boulders within the settlement.

· There is no piped water to the settlement and the school adjacent has no water also. Water for the school is ferried by trucks from town while the community members fetch water from the unprotected spring which is across the stream. 

· Houses are congested with no clear passages for movement. All the residents of the settlement are low class and women are the majority tenants.

· Community members requested the extension of water to the settlements and installation of water kiosks to serve them.

· Majority of the community members are muslims who migrated from the demolished “Kambi Somali” slums and they have strong social attachments.

· All their house have latrines attached to the house

· Miraa chewing is very  common in the community in both Majengo and Karim settlements

· Bhang smoking and consumption of illicit drinks is very common in the masingo slums/informal settlement. They make brews using water from the streams

1.3.10 Income Levels

Table 1.3 shows Community well being and wealthy ranking in some settlements (Karim, Masingo and Majengo informal settlements) in Kakamega.

Table 1.3 - Community well being and wealthy ranking 
	Indicators
	Poor ”Mtaha”
	Average ”Winyara”
	Well-off ”Muhinda”

	Type of housing 
	1 room semi-permanent with un-cemented floors/walls
	2 rooms with cemented floors/walls
	3 rooms with cemented floors/walls

	Population size
	80% of community population
	15% of population
	5% of population

	Family size
	8-9 children
	6-7 children
	5-6 children

	Type of occupation
	Security guards,

Loaders,

Cart pushers,

Bodaboda taxi
	Casual workers,

Factory employees
	Businessmen/women

	Income levels
	Kshs.800-1,800
	Kshs.2,000-3,000
	Kshs.5,000-8,000

	Assets
	Small radio
	Radio, bicycle and mobile phone
	TV, Radio, bicycle and mobile phone

	Nutrition
	Once a day-Ugali and sukuma wiki
	Two meals a day 
	Three meals a day

Breakfast, lunch and supper

	Access to water and sanitation services
	No direct access to water and sanitation. Uses open defecation method and family draws water from unprotected springs and streams
	Has a mud and wattle pit latrine but buys water from vendors and water kiosk
	Has semi-permanent latrine but buys water from water kiosk and vendors


Analysis of wealthy ranking and community well being 

· Majority of community members that is approx.80% have income levels of Kshs.800-1,800 per month and perform odd jobs such as security guards, cart pushers, bicycle taxi operators (bodaboda)

· The poor have no access to adequate water and sanitation services, they fetch water from unprotected springs and use open defecation in the bushes and trenches. In the old established informal settlements i.e. Majengo the fetch water from water kiosks but at Kshs.5 per 20 litre jerry can and have access to poorly maintained latrines.

1.3.11 Livelihood and Gender Participation

Table 1.4 shows Community ranking of various businesses based on gender participation and start –up capital.

Table 1.4 - Community ranking of various businesses 

	Type of business
	Who operates and controls the business?
	Start –up capital

	1. Selling vegetables and tomatoes
	Women
	 Kshs.500

	2. Selling and buying of cereals
	Women
	 Kshs 4,000

	3. Selling of omena and  fish
	Women
	Kshs 300

	4. Charcoal
	Women
	Kshs 1,000

	5. Shop/kiosk business
	Men
	Kshs 5,000

	6. Brick making
	Men
	Kshs 2,000

	7. Boda Boda –bicycle taxi
	Men
	Kshs 4,000

	8. Cart pusher
	Men
	Kshs 2,000


1.3.12 Priority Ranking Of Socio-Economic Parameters

Priority of Needs in Informal Settlements in Kakamega

1. Water provision in all the settlements. The Preference is water kiosks operated by individuals. At the moment 2 informal settlements i.e. Masingo and Karim have no access to water services. Majengo settlement has water but scattered in the informal settlement and not able to meet the growing demand.

2. Access to improved sanitation facilities, inclusive of drainage. Out of 228 households in Karim informal settlement, only 80 have access to improved sanitation. The rest use open grounds defecation therefore contaminating and polluting the environment. Masingo, the informal settlement next to the market and the bus park, is in dire need of public latrines and bathrooms.

3. Security is a major concern in all the areas of the town. Due to insecurity communities have not been able to carryout income generating activities due to fear of robbery.

4. The poor road network due to congestion of houses is a major problem in all the informal settlements in Kakamega. The poor road network has hampered the expansion of the housing estates and also transportation of building materials to specific sites.

5. House improvements and upgrading should be given priority together with settling the communities of Karim informal settlements. Investing in water supply to the informal settlement could be waste of resources if the communities will be relocated as happened previously in “Kambi Somali”. There is therefore need to find a permanent solution and provide the relevant amenities necessary for communities when they are settled. 

6. Social problems noted such as alcoholism and prostitution need to be addressed to reduce cases of HIV/AIDS infections and also to ensure communities’ full productivity potential is achieved. Initiating socio-economic activities and capacity building on water for economic good needs to be addressed to provide meaningful livelihood to community members.

2. EXISTING WATER SUPPLY SYSTEM

2.1 General

Kakamega Municipality is served by a combination of surface water and groundwater  systems. The main surface water source is the River Isiukhu, which flows along the Southern boundary of the Municipality. The groundwater system consists of 3nr boreholes located within the Municipality.

Water from the Isiukhu River is treated at the Kakamega Treatment Works, which comprises a combination of Conventional Treatment Units and Package Treatment Units, with a total design capacity of 8,240m3/d. 

The design capacity of the boreholes system is 456m3/d. The total combined design capacity of the River Isiukhu and the Boreholes systems is 8,696m3/d.

The system is presently operating well below its design capacity due to technical and operational deficiencies. The average recorded production between July 2004 and June 2005 was 5,667m3/d, which is just 65% of the system’s design capacity.

In this section, the physical condition, functional status, design capacities and required rehabilitation measures of the existing system’s components have been evaluated and reported. 

Layout plans of the extent of Water Supply Area and the Water Reticulation System are given in Figures 2.1 and 2.2 on pages 2-2 and 2-3 respectively.

2.2 System Components

2.2.1 Surface Water Source and Intake Works

The surface water source is River Isiukhu. There are 2 Intake Works, Old Intake Works constructed in 1956 and New Intake Works constructed in 1992. The New Intake, comprising an intake sump and raw water pump house, is located upstream of the bridge over River Isiukhu on the Kakamega – Shinyalu Road. The Old Intake is located at the bridge and consists of a gravity main from the river to the Treatment Works.

Details of the source and Intake Works, and their present status are summarized in Table 2.1 on page 2-4.

Figure 2.1: Extent of Water Supply Area.

Figure 2.2: Water Reticulation System.

	Table 2.1 : Source and Intake Works – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) Source 
River Isiukhu


	Perennial river with catchment    area of 479km2 and 95% duration   flow of 1.5m3/s.

Future (year 2025) water demand in Kakamega projected to be 21,676m3/d or 0.25m3/s. This is well below the 95% duration flow of the river. River Isiukhu has sufficient water to meet the Municipality’s future water demand.
	

	ii) Old Intake Works (1956)

Consists of:

· 150mm dia Raw Water Gravity Main, length 150m, from the river to an Intake Chamber located at the Treatment Works 

· Low Lift Transfer Pump House and Pumps to pump raw water from the Intake Chamber to the Old (Phase I) Treatment Line. 


	· No screens in chamber
· Cover slabs missing

	· Provide screens and cover slabs for chamber

· General Remark – this Intake Works, Raw Water Pumps and Raw Water Main have been left intact and are now reserved for standby duties

	iii) New Intake Works (1992)

Consists of:

·  Raw Water Intake Sump, 2.5m x 2.3m x 4m deep
· Raw Water Low Lift Pump House and pumps 

· 2nr Raw Water Pumping Mains, 250mm and 150mm dia respectively, eachlength 150m, to the Treatment Works 


	· No lifting mechanism for raw water screens
· Siltation of chamber common during rainy season resulting in blocking of foot valves 
	· Provide lifting mechanism for raw water screens
· Institute regular operation of washout to desilt chamber. Should be done more frequently during rainy seasons. 


2.2.2 Raw Water Pumping Station

Details of the Old and New Raw Water Pumping Stations, and their present status are summarized in Table 2.2.

	Table 2.2 : Raw Water Pumping Station – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) Old Raw Water Pumping Station (Transfer Pump House)
· Constructed in 1956
· Located within the Treatment Works. Contains 2nr Low Lift Raw Water Pumps  for transfer of raw water from the intake chamber located within the Treatment Works to the Phase I Treatment Line. Also contains 2nr low lift pumps for Phase III Line (Struja Units). The Raw Water Pumps in this pump house are now reserved for standby duty.
Details of the pumps are as     follows:
 
	· Structurally Sound

	

	i) Low Lift Raw Water Pumps to   Phase I Line – 2nr pumps

· Make : Ajax (KSB)

· Q : 50m3/h

· H : 16m

Motor Details:

· Make : CATCO

· Power : 4kw


	1nr pump not operational
	Rehabilitate/repair pump.



	ii) Low Lift Raw Water Pumps to Phase III Line (Struja Units) – 2nr pumps

· Make : KSB

· Q : 135m3/h

· H : 30m

Motor Details:

· Make: Cromptone Greave

· Power : 7.5kw


	1nr pump not operational
	Rehabilitate/replace pump.



	ii) New Raw Water Pumping Station

· Constructed in 1992
· Located upstream of the bridge over River Isiukhu on the Kakamega-Shinyalu Road
· Pumps raw water from the adjacent intake chamber to an Intake Chamber within the Chemical House at the Treatment Works.

	
	

	Pump house building 

5m x 3.75m single storey building


	· Building Structurally Sound but Roof leaking
	Repair roof.

	Pumps 

3nr pumps. Details of each pump as follows: 

· Make : CAPRARI

· Q : 109m3/h

· H : 71m

Motor Details:

· Make : E/P

· Power : 11kw


	Operational Status

· 1nr pump not operational, 2nr operational.
· Pressure gauges not working
· 2nr hour meters not working, 1nr working
Design Capacity

Existing pumps, assuming all are working and operated 24 hours a day, can only deliver a maximum of 7848m3/d. The pumps do not have the capacity to meet Treatment Work’s design capacity (8240m3/d).


	· Rehabilitate/repair pump, provide pressure gauges and hour meters

· Rehabilitate electrical control panel. Provide surge protection.
· Rehabilitate/replace existing pumps with pumps of adequate capacity corresponding to  the Treatment Works design capacity. Include supply of standby pumps.




2.2.3 Raw Water Mains

There are 3nr Raw Water Mains from the Intake Works to the Treatment Works. Their details and present status are summarized in Table 2.3.

	Table 2.3 : Raw Water Pumping Mains – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) 150mm dia GI Gravity Main 

· Length – 150m

· Laid in 1956

· From Old Intake Works to Phase I (1956) Treatment Line 

	· No flow meter provided on the line


	· This Main reserved for standby duty

· Provide electromagnetic flow meter



	ii) 150mm dia uPVC Rising Main 

· Length – 150m

· From New Intake Works to Phase II (1972) Treatment Line 

	· No flow meter provided on the line

· Water main operating within allowable limits of flow velocity and head loss

· Capacity adequate, in combination with the 250mm dia main, to deliver adequate raw water for treatment works design capacity


	· Provide electromagnetic flow meter



	iii) 250mm dia uPVC Rising Main 

· Length – 150m

· From New Intake Works to Phase IV (1992) Treatment Line  
	· No flow meter provided on the line

· Water main operating within allowable limits of flow velocity and head loss

· Capacity adequate, in combination with the 150mm dia main, to deliver adequate raw water for treatment works design capacity
	· Provide electromagnetic flow meter




Detailed design capacity check calculations for the raw water pumping mains are given in Appendix A.1

2.2.4 Treatment Works

The Treatment Works comprises four Treatment Lines, with total Design Capacity of 8240m3/d, developed in four phases between 1956 and 1992 as follows: 

· Phase I Line, constructed in 1956, with a Design Capacity of 1,680m3/d. 

· Phase II Line, constructed in 1972, with a Design Capacity of 2,880m3/d

· In Phase III Line, constructed in 1985, consisting of 2nr Struja Composite Treatment units each with a treatment capacity of 400m3/d Total Design Capacity 800m3/d). 

· Phase IV Line, constructed in 1992, with a design capacity of 2,880m3/d. 

A schematic layout plan of the treatment works is given in Figure 2.3 on page 2-7. Details and present status of the Treatment Works are summarized in Table 2.4.

Figure 2.3  T/Works Schematic Layout

	Table 2.4 : Kakamega Treatment Works – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) Phase I Line (1956) 

· Type – Conventional Treatment Works

· Design Capacity: 1,680m3/d
Components:
	
	

	· 2nr measuring and chemical dosing channels with V-Notch 


	· In good structural condition


	

	· 2nr. Reinforced Concrete (R.C.) Vertical Flow Sedimentation tanks, size 4.3m x 4.3m x 3.6m deep


	· In good structural condition

· Adequate to satisfy treatment works design capacity of 1,680m3/d. Operating within allowable surface overflow rate limits i.e. 1.89m3/m2/h compared to allowable range of 1.3 - 4.3m3/m2/h

	

	· 3nr. R.C. Rapid Sand Filters, Size 2.59m x 2.57m (Effective Sand Area).


	· In good structural condition

· Filter Media clogged. Has not been replaced in over 5 years

· Backwash pipework is old and corroded. 2nr filters backwashed with air only and 1nr with water.

· Size of filter adequate to satisfy treatment works design capacity of 1680m3/d. Operating below  allowable surface loading rate limits i.e. 3.5m3/m2/h compared to allowable range of 4 - 6m3/m2/h

	· Replace filter media. 
· Replace backwash pipework and under-drainage system.

	· 2nr Masonry Clear Water Tanks (Circular), each with capacity 45m3 


	· In good structural condition

· Adequate to satisfy treatment works design capacity of 1,680m3/d. The tanks have the capacity to provide 77 minutes of chlorine contact time, compared to allowable minimum of 30 minutes. 

	

	· 1nr Elevated Steel Backwash Tank, capacity 105m3

	· Walkway panels rusted

· 1nr meter not working (100mm dia)

· Adequate to backwash one filter at a time – 55m3 of backwash water required for one filter, compared to the tank’s capacity of 105m3. 

	· Rehabilitate tank walkway
· Rehabilitate meter

	· Treated Water Pump House with:

i) 2nr High Lift Pumps to pump water from the Treatment Works to Storage Tanks in Town (Milimani). Details as follows:

· Make : KSB

· Q : 50m3/h

· H : 150m

Motor Details:

· Make : Stork / Dutchi NL

· Power : 37kw

ii) 1nr Low Lift transfer pump for transfer of treated water from old (Phase I) clear water tank to Phase II clear water tank. Details as follows:

· Make : KSB

· Q : 120m3/h

    Motor Details:

· Make : EP


	· 1nr High Lift Pump not operational

· Pressure gauge & non-return valves in High Lift Pump House not working

· 8nr hour meters provided in High Lift Pump House. Only 2nr working

· Capacity of the 2nr pumps adequate to meet treatment works capacity if both pumps operate for 16.8hours/day. However present single operating pump can only pump 1,200m3/d working 24 hours.

· Transfer pump not operational


	· Rehabilitate Pump

· Rehabilitate pressure gauge, non-return valves and hour meters.

· Provide standby pump.

· Rehabilitate/replace pump



	ii) Phase II Line (1972) 

· Type – Conventional Treatment Works

· Design Capacity: 2,880m3/d
Components:
	
	

	· Chemical House with:

· Inlet Sump, size 0.95m x 0.95m x 0.95m deep 

· Struja Line Inlet Sump, size 0.95m x 0.5m x 0.95m deep

· 6nr R.C. mixing tanks, each 1.75 x 1.75 x 2.15m deep (2nr tanks each for Alum, Soda Ash and Chlorine)


	· Roof of chemical house leaking

· 4nr Electrical Mixers provided for chemical mixing in Chemical Mixing Room. 2nr not working

· Mixing tanks have no dosers and no washout valves


	· Rehabilitate roof of chemical house.

· Repair/replace non operational electrical mixers.

· Provide dosers and washout valves for mixing tanks.

· Rehabilitate water supply, washout pipework ranges.



	· 1nr measuring and chemical dosing channel with V-Notch 


	· In good physical condition


	

	· 2nr. R.C. Flocculation Chambers, each size 2.6m x 2.6m x 2.34m deep, equipped with mechanical puddle mixers


	· In good structural condition

· 1nr mechanical puddle mixer not working
	· Rehabilitate mechanical mixer

	· 1nr. R.C. Horizontal Flow Sedimentation Tank, size 17.45m x 4.03m x 3.16m deep


	· Slight leakage from tank

· 200mm dia washout valve leaking

· No proper cleaning equipment for settled water troughs

· Design capacity: Sedimentation Tank overloaded if treatment works operates at its design capacity of 2,880m3/d. The resulting surface overflow rate is  1.7m3/m2/h compared to allowable rate of 1.0m3/m2/h

	· Rehabilitate tank

· Rehabilitate washout valve

· Provide cleaning equipment for troughs

· Additional sedimentation tank needed.

	· 2nr. R.C. Rapid Sand Filters, Size 4.26m x 3.51m (effective sand area) x 4.29m deep.


	· In good structural condition

· Filter Media clogged. Has not been replaced in over 5 years

· Adequate to satisfy treatment works design capacity of 2,880m3/d. Operating at  surface loading rate of 4m3/m2/h compared to allowable range of 4 - 6m3/m2/h

	· Replace filter media. 


	· 1nr Masonry Clear Water Tank (Circular), capacity 90m3 


	· In good structural condition

· Adequate to satisfy treatment works design capacity of 2880m3/d. The tank has the capacity to provide 45 minutes of chlorine contact time, compared to allowable minimum of 30 minutes. 
· This tank is shared with the Phase III Line (800m3/d). The tank’s capacity has been assessed as adequate to provide the required chlorine    contact time for both lines combined (35minutes available, compared to allowable minimum of 30 minutes). 

	

	· Elevated Steel Backwash Tank: common tank with the Phase I Line (105m3)


	· Design Capacity: Not adequate to backwash one Phase II filter at a time – 125m3 of backwash water required for one filter, compared to the tank’s capacity of 105m3. 

	· Provide new backwash tank with capacity of at least 200m3.

	· High Lift Treated Water Pump House, 14.5m x 5.25m with pump area, store and laboratory. 4nr Pumps of the following specifications.


	
	

	· 2nr Duty High Lift Pumps. (Common with the Phase IV Line).

· Make : KSB

· Q : 144m3/h

· H : 115m

       Motor Details:

· Make : Fimet

· Power : 75kw


	· Both Duty High Lift Pumps operational but have leaking glands. 

· Capacity of the 2nr high lift pumps adequate to meet capacity of Phase II and IV Lines with each pump operating for 20hours/day. 


	· Rehabilitate/repair pumps.



	· 2nr Standby High Lift Pumps:

· Make : Caprari

· H : 115m

      Motor Details:

· Make : Fimet

· Power : 75kw


	· Both Standby High Lift Pumps not operational.


	· Rehabilitate/repair pumps.



	· Chemical store for chlorine, alum, soda ash


	· Doors, light fittings vandalized 
	· Rehabilitate building

	· Staff Houses – 12nr Grade 9 Staff houses and 2nr bed sitters


	· Staff houses require general rehabilitation.


	· Rehabilitate staff houses.



	iii) Phase III Line (1985) 

· Type: Package Treatment Units, 2nr, Struja Type.

Components:
	
	

	· 2nr Struja Treatment Units, each with design Capacity: 400m3/d - total capacity  800m3/d 


	· One Struja line not working due to breakdown of transfer pump that pumps water from chemical house to Struja Unit.

· Filter nozzles in both Struja Units worn out (size 75mm dia, approx. 30nr in each filter)

· No meters provided

· Pressure gauges not working


	· Rehabilitate both Struja Units and associated electro mechanical equipment.

· Rehabilitate/replace transfer pump



	· Low Lift raw water pumps to Struja Units located in the Chemical Mixing & Dosing Bldg (Phase II Line). – 2nr pumps Details as follows:

· Make: Stork

· Q = 50m3/h

· H = 20m

    Motor Details:

· Make : E/P Romania

· Power: 0.79kw


	· 1nr Struja pump not operational due to a defective foot valve. Other pump operational.

	· Repair/replace defective foot valve

	iv) Phase IV Line (1992) 

· Type – Conventional Treatment Works

· Design Capacity: 2,880m3/d
Components:
	
	

	· Chemical House: common with Phase II Line.


	
	

	· 1nr R.C. Baffled Channel Flocculation Basin, size 13m x 6.0m 


	· In good structural condition

· Design Capacity: Adequate for the Phase IV Line design capacity (2,880m3/d).

· The possibility of combining flocculation for the Phase II and Phase IV Lines into the Baffled Channel Flocculation Basin has been checked. This would make it possible to discontinue  mechanical flocculation and save on its associated high maintenance costs. It would also allow chemical mixing for the Phase II and Phase IV Lines to be done centrally in the Chemical House.

The maximum capacity of the Baffled Channel Flocculation Basin has been assessed as 5150m3/d.


	· Expand Flocculation Basin to increase its capacity to 5,760m3/d to be used by both  the Phase II and Phase IV Lines.



	· 1nr R.C. Horizontal Flow Sedimentation Tank, size 17.45m x 4.03m x 3.16m


	· In good structural condition

· No proper cleaning equipment for outlet troughs

· Design capacity: Sedimentation Tank overloaded if treatment works operates at its design capacity of 2,880m3/d. The resulting surface overflow rate is  1.7m3/m2/h compared to allowable rate of 1.0m3/m2/h

	· Provide cleaning equipment for troughs

· Additional sedimentation tank needed. 

	· 2nr R.C. Rapid Sand Filters, each 4.26m x 3.51m (effective sand area) x 4.29m deep


	· In good structural condition

· Filter Media clogged. Has not been replaced in over 5 years

· Size of filters adequate to satisfy treatment works design capacity of 2,880m3/d. Operating at  surface loading rate of 4m3/m2/h compared to allowable range of 4 - 6m3/m2/h

	· Replace filter media. 


	· 1nr Masonry Clear Water Tank, capacity 90m3

	· In good structural condition

· Capacity adequate to satisfy treatment works design capacity of 2880m3/d. The tank has the capacity to provide 45 minutes of chlorine contact time, compared to allowable minimum of 30 minutes. 

	

	· Elevated Steel Backwash Tank: common tank with the Phase I and II Lines (105m3)


	· Capacity not adequate to backwash one Phase IV filter at a time – 124.6m3 of backwash water required for one filter, compared to the tank’s capacity of 105m3. 

	· Provide new backwash tank with capacity of at least 200m3 (Common Tank for Phase II and IV filters)

	· High Lift Treated Water Pump House and pumps: - common with the Phase II Line


	
	


Detailed capacity check calculations for the Treatment Works are attached in Appendix A.2.

2.2.4.1 Conclusions on Design Capacity of the Treatment Works

1. The Phase I Line, constructed in 1956, consisting of 2nr vertical Flow Sedimentation Tanks, 3nr rapid sand filters, 2nr clear water Tanks of capacity 45m3 each, and 1nr Backwash Tank of capacity 105m3, HAS the capacity to treat 1,680m3/d.

2. The Phase II (1972) and Phase IV (1992) Lines, each with a stipulated design capacity of 2,880m3/d, DO NOT have the capacity to treat this volume. For each line:

· The existing filters, 2nr each of dimensions 4.26m x 3.51m, surface area 15m2 (effective sand area), HAVE the capacity to treat 2,880m3/d operating at the recommended Surface Loading Rate of 4.0m3/m2/hr

· The existing sedimentation tank, surface area 17.45m x 4.03m, DOES NOT have the capacity to treat 2,880m3/d. At this design flow, the Sedimentation Tank operates at a surface overflow rate of 1.7m3/m2/hr, which is considerably higher than the recommended surface overflow rate of 1.0m3/m2/hr for horizontal flow sedimentation tanks. This results overloading of the filters, necessitating more frequent backwashing of the filters, additional water losses, higher operational costs etc.

· To increase the settling capacity and prevent overloading of the filters, additional sedimentation tanks should be provided for the Phase II and IV Lines.

· The existing Clear Water Tank, capacity 90m3, is adequate to provide the recommended minimum chlorine contact time of 30minutes for treated water from both the Phase II and the Struja Line.

· The Existing Backwash Tank, capacity 105m3, DOES NOT have the capacity to backwash one filter at a time at the recommended backwash rate of 50m3/m2/hr for 10minutes. A backwash tank with minimum capacity 200m3 should be provided for the Phase II and Phase IV filters.

2.2.5 Treated Water Pumping Mains

There are 3nr Treated Water Pumping Mains, diameters 150mm, 200mm and 250mm, from the Treatment Works to the Storage Reservoirs. Their details and present status are summarized in Table 2.5.

	Table 2.5 : Treated Water Pumping Mains – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) 150mm dia Pumping Main 

· Length – 2.4km

· Material: AC 

· Laid in 1956

· From Phase I (1956) Line Treatment Works to Storage Reservoirs

	· Pipe material prone to breakages and several sections have been replaced with steel.

· Flow meter provided on the line not working

· Capacity adequate to transmit clear water from Phase I treatment works when the treatment works operates at design capacity (pipe operates within allowable velocity and head loss limits). 


	· Replace the whole length of old AC pipe with steel pipe

· Install electromagnetic flow meter


	ii) 200mm dia Pumping Main 

· Length – 2.4km

· Material: uPVC

· From Phase II, III and IV Works to Storage Reservoirs

	· Flow meter (150mm dia) working okay

· Capacity adequate to transmit clear water from treatment works when the treatment works operates at design capacity. Pipe operates within allowable velocity and head loss limits. 


	· Install electromagnetic flow meter



	ii) 250mm dia Pumping Main 

· Length – 2.4km

· Material: uPVC

· From Phase II, III and IV Works to Storage Reservoirs

	· Flow meter not working 

· Pipe prone to frequent bursts

· Capacity adequate to transmit clear water from treatment works when the treatment works operates at design capacity. Pipe operates within allowable velocity and head loss limits. 


	· Replace uPVC pipe with steel pipe  

· Install electromagnetic flow meter




Detailed design capacity check calculations for the treated water pumping mains are given in Appendix A.3

2.2.6 Storage Reservoirs

There are 4nr storage reservoirs, total capacity 1705m3, located in Milimani Area: 

· 2nr Ground level Masonry Tanks, capacities 1120m3 and 450m3 respectively

· 2nr Elevated Steel Tanks, capacities 90m3 and 45m3 respectively

A layout plan of the storage reservoirs site is given in Figure 2.4 on Page 2-16. Details and present status of the reservoirs are summarized in Table 2.6.

a)
Details of Storage Reservoirs

	Table 2.6 :  Storage Reservoirs – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) 45m3 Tank 

· Type: Elevated Steel Tank


	· Tank Leaks. Presently not  operational

· 100mm dia GI inlet pipe blocked

· 50mm dia GI scour pipe blocked

· Ball valve faulty and has been removed

· Inner face of panels and supporting structural steel sections rusted

· Flow meter on outlet pipe not working


	· New tank, capacity 45m3, to be installed on existing tower. 

· Replace flow meter



	ii) 90m3 Tank 

· Type: Elevated Steel Tank


	· Tank slightly leaking

· Roof of tank collapsed

· 100mm dia washout valve stuck and not working

· Inner face of panels rusted. Supporting steel structural sections also rusty. 

· Flow meter on outlet pipe not working


	· New tank, capacity 90m3, to be installed on existing tower. 

· Replace flow meter



	iii) 450m3 Tank 

· Type: Masonry Gound Tank


	· Crack in roof-wall joint 

· Flow meter on outlet pipe not working


	· Repair tank 

· Replace flow meter



	iv) 1120m3 Tank 

· Type: Masonry Gound Tank


	· In good structural condition

· Flow meter on outlet pipe not working
	· Replace flow meter




b)
Design Capacity of Storage Reservoirs

The current Treatment Works design capacity is 8240m3/d. A storage capacity of 50% of the Treatment Works capacity, i.e. 4120m3/d or 12 hours storage, should be provided.The total storage capacity of the existing storage tanks is 1705m3. This gives only 21% or 5 hours storage for the present Treatment Works design capacity. Additional storage capacity of 2415m3 is therefore required.
Figure 2.4 Storage Reservoirs Site

2.2.7 Distribution System

Kakamega Municipality covers an area of 50km2, out of which the Water Distribution System serves an area of 25 Km2. The Distribution System comprises approximately 92 km of pipelines of diameters varying from 200mm to 50mm and below. The existing pipes are mainly uPVC and GI pipes.

A layout plan of the Distribution System is given in Figure 2.2 on Page 2-3. Details and present status of the Distribution System are summarized in Table 2.7.

	Table 2.7 :  Distribution System – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	Distribution Mains:

· Area of coverage: 25km2
· Pipe sizes:

<50mm dia – 41km

50-100mm dia – 26km

100-200mm dia – 16km

200mm dia – 9km

	· There are no air valves in the Distribution System. Air locks are removed by running the fire hydrants.

· Most of the fire hydrants are old and leaking

· A number of chambers are broken require re-construction

· A number of chambers do not have covers. The covers have been stolen or vandalized. These were mostly metal covers

· A number of marker posts are missing or vandalized

· A number of valves are leaking, stuck, have broken spindles or no hand wheels

· Soil and rubbish are common in chambers 

· Chlorine is occasional sprinkled in the chambers to keep away snakes. This has resulted in corrosion of the pipe fittings in these chambers and their metal covers

· Bursts are common especially on the smaller diameter pipes – 50mm dia and below

	· Install air valves

· Rehabilitate all fire hydrants

· Repair/reconstruct broken chambers. 

· Provide chamber covers where missing

· Clear chambers of debris

· Install missing marker posts

· Rehabilitate/replace faulty valves

· Replace pipes prone to busts. Institute strict control on quality of service connection pipes installed by consumers




2.2.8 Boreholes System

3nr boreholes, with a total capacity of 456m3/d, are presently in operation to augment the water supply to Kakamega Town. The locations of the boreholes are shown in Figure 2.2 on page 2-3.

Details of the boreholes are given in Table 2.8 below.

Table 2.8 - Details of Boreholes in the Kakamega Water Supply System

	
	B/Hole No.
	Location 
	Yield (m3/h)
	Areas Served
	Pump Details
	Present Status
	Remarks/ Rehabilitation Works

	1
	C 6472
	Sembi
	96
	Kefinco Estate 
	Make: Grundfos

Q: 4m3/h 

H: 60m

2.2KW
	Working Satisfactorily
	· Install Flow meter 

· Install Chlorination arrangement 

· Provide  Elevated Storage Tank (100m3 capacity)



	2
	C 8549
	Kabras Millers


	168
	Maraba Estate
	Make: KSB

Q: 7m3/h 

H: 71m

2.2KW
	Working Satisfactorily
	· Install Flow meter 

· Install Chlorination arrangement 

· Provide  Elevated Storage Tank (100m3 capacity)



	3
	C 7988
	District Water Office
	192
	National Water Conservation & Pipeline Corporation (NWCPC) Yard
	Make: Grundfos Q: 8m3/h 

H: 104m

5.5KW
	Working Satisfactorily
	· Install Flow meter 

· Install Chlorination arrangement 

· Provide  Elevated Storage Tank (100m3 capacity)




3. ENVIRONMENTAL AUDIT OF EXISTING WATER SUPPLY SYSTEM

This section gives the findings of an Environmental Audit carried out for the Kakamega Water Supply System, including the Treatment Works, Storage Reservoirs and Distribution System. The environmental audit is summarized in Tables 3.1, 3.2 and 3.3.

Table 3.1 - Environmental Audit for Kakamega Water Treatment Works

	General remarks:

· Located along dry weather road to Shinyalu. (Approx. 3.5km from Kakamega town centre)

· Facility constructed in three phases: 1956, 1987 and 1992. Total design capacity: 9,000m3/day.

· Screening done at intake chamber at River Isiukhu.

· No. of staff (12No.): 4 Operators, 4 Chemical attendants, 1 pipe fitter and 4 security officers  (Administration police)

	Facility/Activity Description
	Observation
	Environmental Impact
	Mitigation measures

	Part 1: Old Plant (1956)

(1) Intake chamber (1956 unit)
	· Access: Footpath through a thicket next to bridge across river Isiukhu.

· Handrails: None.

· Screenings removal: Screens missing.

· Silt removal: Not done.

· Protective clothing: None.

· Lighting: None.

· Chamber covers: Concrete covers not in place.

· Fence: Missing.


	· Lack of lighting poses a safety risk during nighttime operation.

· Uncovered chamber poses a safety hazard.

· Safety and health hazard to plant attendants working without protective clothing.
	· Adequate lighting to be provided at the intake chamber.

· Cover slabs to be put in place.

· Provision for and mandatory use of protective clothing by plant attendants.

· Proper access to be constructed to the intake and bush/thicket cleared.

· Fence to be constructed.

	(2) Intake chamber (1987 unit)
	· Access: Walkway off the road to Shinyalu.

· Handrails: Present.

· Screenings removal: Daily.

· Silt/stones removal: Daily. Done manually with spades and bucket. Access with portable ladder.

· Protective clothing: None.

· Lighting: 1 No. security light.

· Chamber covers: Present but one with a circular opening (200mm dia).

· Raw water quality: Turbidity 35-100NTU, pH avg. 7.2

· Fence: Chainlink fence partly damaged. Gate present

· Structure: Good.

General remarks:

· 3No. footvalves in good condition.

· Sticks, leaves and handbrush inside chamber.
	· Safety and health hazard to plant attendants cleaning chamber without protective clothing.

· Hole through metal cover to chamber poses a safety hazard.

· Damaged sections of fence could be a point of entry by unauthorized persons.
	· Hole through cover to be sealed.

· Fence to be rehabilitated.

· Handbrush, sticks and leaves to be removed from chamber, and tidiness observed at all times.

	(3) Low lift pump house (1987 unit)
	· Ventilation: No windows, but 20No. vent holes through the walls; adequate.

· Structure: Part of roof leaking.

· Cleanliness: Floor is dusty, though some sections wet due to leakage from pump.

· Lighting: 1No. Fluorescent tube, working.

· Control panels: Metal housing in place, with warning sign installed. 

General remarks:

· Spade, bucket with rope, funnel and grease placed on floor of room.

· 1nr pump leaks leading, leading to wetness of floor which is a safety hazard.
	· Leakage from roof could lead to deterioration of structural timber members.

· Wet floor could lead to a fall.

· Dusty floor a health hazard to pump attendants.
	· Ceiling to be repaired.

· Room to be regularly cleaned, and floor kept dry and free of objects e.g. buckets.

	(4) Flocculation basins (1956 unit)
	· Chemical dosage: Alum and Soda ash are mixed on plastic tanks outside next to basins and dosed via plastic pipe.

· Chemical spillage: Present, onto ground draining to grassed area.

· Handling of polymer: By hand, no gloves.

· Cleaning mechanism: Manual, with hand brush weekly.

· Washout disposal: Underground drain pipes to River Isiukhu by opening valve next to the basins.

· General remarks: Alum dosing pipe not fixed to the basin.
	· Unclamped alum dosing pipe may lead to chemical spillage

· Safety and health hazards to attendants cleaning and handling chemicals without protective clothing.

· Chemical spillage from mixing tanks and drainage to river is not critical as long as it is diluted.
	· Dosing pipe to be securely clamped at the basins.

· Provision for and mandatory use of protective clothing by plant attendants.

· Chemical spillage to be diluted with water and directed to drains.

	(5) Flocculation basins (1987)
	· Chemical dosage: Alum and Soda ash are mixed on 2No. plastic tanks then dosed to raw water via plastic conduit.

· Spillage: Chemical deposits on concrete floor slab and underneath tanks. Disposal to open drain discharging to River Isiukhu.

· Guardrails: Adequate and stable.

· Handling of polymer: By hand, no gloves.

· Cleaning mechanism: Manual, with hand brush once a month.

· Washout: Once a month during dry seasons, & twice a month (rainy seasons).

· Washout disposal: Opening washout valves, discharge to River Isiukhu.

· Mixing mechanism: 2No. Mechanical flocculators, one not working. Caps on control switch missing.

General remarks:

· Scum floating on flocculation basin.


	· Chemical spillage from mixing tanks and drainage to open drain is not critical as long as it is diluted.

· Plastic dosing pipe can be accidentally tampered with causing spillage.

· Missing caps on flocculator’s can lead to electrical short circuit.
	· Proper dosing pipe to be provided and be firmly fixed to wall by installing secure clamps.

· Provision for and mandatory use of protective clothing by plant attendants.

· Caps on flocculator’s switch to be replaced.

· Scum to be regularly removed and disposed off accordingly.

	(6) Baffle chamber (1992)
	· Depth: Avg. 1m deep. L x W: 13m x 6m. 

· Cleaning of chamber: Once a month. Done manually by scraping, brushing floor to remove mud.

· Protective clothing: None.

· Chemicals used: None.
	
	· Provision for and mandatory use of protective clothing by plant attendants.

	(7) Sedimentation Tanks – 2No. (1956)
	· Depth: Approx. 4.2m deep.

· Access: Concrete walkway adjacent to flocculation basins.

· Handrails: Available on all walkways. Adequate and stable.

· Sludge disposal: By opening 2 washout valves adjacent to tanks, disposing to R. Isiukhu through underground pipes.

· Frequency of de-sludging: Bleeding done daily for 5minutes. Complete de-sludging done every 6 months.

· Cleaning of troughs: Manual, cleaned daily. No proper cleaning equipment.

· Cleaning of tanks: After 6 months. Done manually by scraping, brushing floor to remove mud. Access by portable ladder.

· Protective clothing: None.

· Chemicals used: None.
	· Troughs may not be thoroughly cleaned due to lack of proper cleaning equipment.
	· Provision for and mandatory use of protective clothing by plant attendants.

· Proper cleaning equipment to be provided.

· Cleaning to be carried out only from sides with Handrails. Adequate cleaning equipment to be provided.

· Washout valves to be replaced.

	(8) Sedimentation Tanks – 2No. (1987 & 1992)


	· Depth: Approx. 4.5m deep.

· Access: Concrete walkway adjacent to flocculation basins.

· Handrails: Available on all walkways. Adequate and stable.

· Sludge disposal: By opening 2 washout valves adjacent to tanks, disposing to R. Isiukhu through underground pipes.

· Frequency of de-sludging: Valves opened every morning for 5 minutes each.

· Cleaning of troughs: Manual, by hand brush; cleaned daily. No proper cleaning equipment.

· Cleaning of tanks: Once a month. Done manually by scraping, brushing floor to remove mud. Access by portable ladder.

· Protective clothing: None.

· Chemicals used: None.

· One cover to washout chamber missing.


	· Troughs may not be thoroughly cleaned due to lack of proper cleaning equipment.

· Missing cover to chamber a safety hazard.
	· Provision for and mandatory use of protective clothing by plant attendants.

· Proper cleaning equipment to be provided.

· Cleaning to be carried out only from sides with Handrails.

· Leaking washout valve to be replaced.

· Missing chamber cover to be replaced.

	(9) Filters – 3No. (1956)
	· Depth: Approx. 3.3m deep.

· Handrails: Adequate and stable.

· Frequency of backwashing: Twice a day. Volume of backwash for all filters (all units) approx 300m3 per day.

· Backwashing mechanism: Opening valves around filters, duration depends on water clarity.

· Backwash water disposal: Through underground pipes discharging to R. Isiukhu.

· Filter Floor Access: By portable ladder.


	
	· Provision for and mandatory use of protective clothing by plant attendants.

· Fine sand media to be replaced.

· Cleaning to be carried out only from sides with Handrails.



	(10) Filters – 4No. (1987 & 1992)
	· Depth: Approx. 4.3m deep.

· Handrails: Adequate and stable.

· Frequency of backwashing: Twice a day. Volume of backwash for all filters (all units) approx 300m3 per day.

· Backwashing mechanism: Opening valves adjacent to filters, duration depends on water clarity.

· Backwash water disposal: Through underground pipes discharging to R. Isiukhu.

· Filter Floor Access: By portable ladder.


	
	· Provision for and mandatory use of protective clothing by plant attendants.

· Cleaning to be carried out only from sides with Handrails.



	(11) Filtered Water pipeline

(all units)
	· Material: 150mm dia G.I.

· Length: Approx. 20 meters.

· General remark: Chlorine is dosed via a funnel onto the clear water pipe. Funnel not firmly clamped and chemical spillage is eminent.
	· Chlorine is a heavy gas and if inhaled could be dangerous.
	· Funnel to be firmly clamped and any chemical spillage diluted with water before directing to drains.

	(12) Struja tanks (1992)


	· Tanks: 2 sets, in good condition.

· Frequency of backwashing: Twice a day when unit is in use.

· Backwashing mechanism: Opening valves at the base of the tanks.

· Backwash water disposal: Through underground pipes discharging to River Isiukhu.

· Some bolts are missing on pipe connections.


	· Missing bolts on pipe connections a safety hazard.


	· Missing bolts on pipe connections to be replaced.



	(13) Chemical Mixing Room
	i) Aluminium Sulphate dosing unit
· Coagulant Type: Aluminium Sulphate (Alum)

· Dosing Method: Alum is mixed in concrete tanks then dosed to the raw water via a plastic pipe to channel within room. Pipe haphazardly supported at raw water channel.

· Quantity: Avg. 300kgs Per Day.

· Mixing Mechanism: 2No. Mechanical mixers in place.

· Mixing tanks: 2No. concrete tanks.

ii) Sodium Carbonate dosing unit

· Chemical type: Sodium Carbonate

· Quantity: Avg. 10kgs. Per day

· Dosing method: Soda ash is mixed in plastic tank then dosed to the raw water via a plastic pipe to channel within room. Pipe haphazardly supported at raw water channel.

· Mixing Mechanism: Manually using stick.

General conditions:

· Spillage: Chemical deposits on floor and underneath tanks

· Spillage Disposal: On floor channel draining to drain outside building.

· Cleanliness: Room dirty with chemicals spillage, cobwebs, wasps and wheelbarrow stored next to struja pumps.

· Protective Clothing: None.

· Handling of Alum and Soda ash: By hand, without gloves.

· Tanks access: Concrete staircases.

· Room Ventilation: Room has 24 windows. Several window glazings broken.

· Security grills: None.

· Roof: Some tiles are broken.

· First Aid Equipment: None.

· Fire fighting equipment: None.

· Washhand basin: None.

· Lighting: 6 fluorescent tubes but only 1 working.

· Sockets/switches: Good.

· Doors: 3No. but 1 without handle and locking mechanism.


	· Chemical spillage from mixing tanks and drainage to river is not critical as long as it is diluted.

· Soda ash and alum dosing pipes haphazardly connected to tank causes spillage.

· No first aid equipment available at the works in case of accidents.

· Lack of fire fighting equipment is risky to the safety of the premises and the plant operators.

· Safety and health hazard to plant attendants handling and mixing chemicals without protective clothing.
	· Room should be washed and any spillage cleared as soon as possible after chemical mixing. Spillage to be diluted with water and directed to underground drainpipe outside building.

· Proper dosing pipes to be provided.

· All lights to be in good working order.

· Well-equipped first aid box to be provided.

· Fire extinguisher (appropriate size and type) to be provided.

· Broken windows glazing to be replaced.

· Washhand basin to be installed in the room.

· Room to be regularly cleaned and wheelbarrow removed from room.

· All windows and doors to have proper handles and locking mechanisms.

· Broken roofing tiles to be replaced.

· Provision for and mandatory use of protective clothing by plant attendants.

	(14) Goods store
	· NB: Within the same room with chemical dosing units. Same details as shown above under “General conditions”.

· Goods stored: Sodium Carbonate, fine sand media.

· Storage mechanism: 


- Sodium Carbonate: bags of 50kg each.

· Warning labels: None.

Items present at time of visit:

· Fine sand filter media: Approx. 8 tons.

· Sodium carbonate: 2 bags each 50kgs. Manufactured by Magadi Soda Co. Ltd., Magadi. Expiry date not indicated on the bag.

General remarks:

· Broken stirrer for mechanical mixer placed on top of fine sand.
	· No first aid equipment available on the works in case of accidents.

· Lack of fire fighting equipment is risky to the safety of the premises and the plant attendants.

· Broken stirrer placed on top of fine sand poses a safety hazard.
	· Warning labels on handling of chemicals to be installed.

· Room to be regularly cleaned.

· Well-equipped first aid box to be provided.

· Fire extinguisher (appropriate size and type) to be provided.

· Broken metal stirrer to be removed and stored at an appropriate stockyard.

	(15) Chlorine Mixing Units (2No.)
	· Chemical used: Calcium hypochlorite.

· Quantity of dosing: TCL: 15-17 kgs per day; HTH: 25-30 Kgs per day.

· Dosing method: Plastic pipes to Clearwater pipeline. Funnel not firmly supported.

· Mixing mechanism: Chlorine mixed with water in plastic tanks and wooden sticks used for stirring.

· Mixing tank: 2No. plastic tanks, for each unit, manually stirred.

· Spillage: Chlorine deposits underneath and around tank.

· Spillage disposal: Open surface washing off to River Isiukhu.

· Lighting: Fluorescent tubes missing.

· Protective clothing: None

· Fire fighting equipment: None

· Washhand basin: None.

· Roof: Tiles broken in some sections.

· Cleanliness: Floor wet with chemical spillage.

General remarks:

· Mixing is done in sheds, provided with roof and floor slab.
	· Lack of protective clothing poses safety and health hazards.

· Chlorine is a heavy gas and if inhaled could be dangerous.

· Spillage from mixing tank to open surface leads to environmental degradation and affect the soil quality.

· Missing lights a safety hazard for working at night.

· No first aid equipment available on the works in case of accidents.

· Lack of fire fighting equipment is risky to the safety of the premises and the plant attendants.


	· Provision for and mandatory use of protective clothing by plant attendants.

· The mixing sheds should be regularly washed and any spillage to be diluted with water and directed to drains.

· Proper mixing rod to be provided.

· Any spoiled concrete and channels to be repaired.

· All lights to be in good working order.

· Roof to be repaired

· Washhand basin to be installed.

	(16) Chemical store:


	· Chemicals stored: Aluminium Sulphate, Sodium Carbonate, Calcium hypochlorite.

· Storage mechanism: 


- Alum: bags of 50kg each.


- Sodium Carbonate: bags of 50kg each.


- Calcium hypochlorite: 
Plastic containers, 45kg each.

· Bags and containers supplied by Chemical manufacturers.

· Warning labels: None.

Chemicals present at time of visit:

· Aluminium sulphate: 4No. bags each 50kgs. Manufactured by Pan Africa Chemicals, Webuye. Expiry date not indicated on the bag.

· Sodium carbonate: 1 bags of 50kgs (half-empty). Manufactured by Magadi Soda Co. Ltd., Magadi. Expiry date not indicated on the bag.

· Calcium hypochlorite: 1 container 45kgs, half-emptyl. Supplied by Aquafit, Sree Rayalaseema Hi-strength Hypo Ltd. Label on container not clear due to mishandling.

· Spillage: Chemical powder spilled on floor.

· Cleanliness: Room is swept but chemicals spillage on floor, portable ladder, new chlorine doser, oil, buckets, pipes and pipe fittings kept in room.

· Protective Clothing: None.

· Room Ventilation: Room has 2 windows (can’t be opened).

· First Aid Equipment: None.

· Fire fighting equipment: None.

· Washhand basin: None, but available outside building.

· Lighting: Vandalized. Power cables are dangerously exposed.

· Sockets/switches: 1No. without cover.

· Doors: 2No. wooden doors.

· Structure: Structure in good condition; one roof tile is cracked.

· General remarks: Warning label only available on chlorine container.
	· No first aid equipment available on the works in case of accidents.

· Lack of fire fighting equipment is risky to the safety of the premises and the plant attendants.

· Safety and health hazard to plant attendants handling chemicals without protective clothing.

· Lack of adequate room ventilation poses health hazard to plant attendants.

· Exposed power cables may cause electric shocks.

· Haphazard storage of tools and equipment within room poses a safety hazard.
	· Well-equipped first aid box to be provided.

· Fire extinguisher (appropriate size and type) to be provided.

· Warning labels on handling of chemicals to be installed.

· Working and disused equipment to be taken to an appropriate storage facility.

· Room to be regularly cleaned, and any chemical spillage diluted with water and directed to outside drains.

· Windows to be operational.

· Provision for and mandatory use of protective clothing by plant attendants.

· All lights to be in good working order.

· All power cables to be properly insulated. Missing socket cover to be replaced.

	(17) Laboratory
	· Chemicals used: DPD tablets, pH indicators (Bromothymol blue).

· Types of tests done: pH, turbidity, residual chlorine.

· Sampling frequency: Twice a day.

· Treated water quality: Turbidity 6-10NTU, pH 7.0-7.2, Residual chlorine 0.8-1.5mg/l (10 mins), 0.4-1.3mg/l (60 mins).

· Furniture: 1 table, 2 armchairs, 2 fixed wall shelves, lab bench.

· Protective clothing: None.

· Spillage occurrence: Analyzed water, disposed to sink.

· First aid equipment: None.

· Fire extinguisher: None.

· Sink: Present, but stained.

· Electrical installations: 1 socket broken.

· Structure: Good.

· Room ventilation: 9 windows, adequate. 4 handles broken.

· Doors: 1No. Wooden.

· Room lighting: 2 fluorescent tube; only 1 working.

General remarks:

· Slashers, insecticide kept in room.
	· Lack of protective clothing poses safety and health hazards

· No first aid equipment available on the works in case of accidents.

· Lack of fire fighting equipment a safety hazard.

· Broken socket a safety hazard.
	· Provision for and mandatory use of protective clothing by plant attendants.

· Well equipped first aid box to be provided.

· Fire extinguisher (appropriate size and type) to be provided.

· All lights to be in good working order.

· Broken socket to be replaced.

· Sink to be cleaned.

· Slashers to be removed and kept at an appropriate store.

· Broken window handles to be replaced.

· 

	(18) Clear water tanks (2No.) - 1956
	· Capacity: Masonry tanks, each approx. 43m3
· Access: Concrete staircase, in good condition.

· Access chamber: Fixed ladder on side. Metal covers, not locked.

· Cleaning mechanism: Opening washout valve then cleaning with handbrush, spades buckets.

· Frequency of cleaning: Irregular.

· Washwater disposal: Through pipes to River Isiukhu.

General remarks:

· Vent pipe without protective mesh.
	· The treated water can be contaminated through unlocked access chambers, unprotected vent pipe.
	· Covers to chambers to be fitted with locking mechanism.

· Tanks to be regularly cleaned.

· Vent pipe to be fitted with protective mesh.

	(19) Clear water tanks (2No.) – 1987 & 1992
	· Capacity: Concrete tanks, each 90m3
· Access: Fixed ladder in good condition.

· Access chamber: Fixed ladder on side, rusting. Metal covers, not locked.

· Cleaning mechanism: Opening washout valve then cleaning with handbrush, spades buckets.

· Frequency of cleaning: Irregular.

· Washwater disposal: Through pipes to River Isiukhu.

General remarks:

· Vent pipe without protective mesh.
	· The treated water can be contaminated through unlocked access chambers, unprotected vent pipe.
	· Covers to chambers to be fitted with locking mechanism.

· Tanks to be regularly cleaned.

· Vent pipe to be fitted with protective mesh.

	(20) Old plant Pump House (1956)
	· Ventilation: 12 windows. 3No. vent holes present but not fitted with fine mesh.

· Cleanliness: Floor is wet, due to leakage from high lift pump. Cobwebs on walls.

· Lighting: 2No., inadequate.

· Doors: 1 section of double swing door is missing.

· Roof: Ceiling is stained. Roof access cover missing.


	· Wet floor could lead to a fall.

· Inadequate lighting a safety hazard during nighttime operation.

· Vent holes without adequate protective mesh poses a security hazard.
	· All lights to be in good working order, and additional fittings installed.

· Room to be regularly cleaned and floor kept dry. Leakage from pumps to be repaired/stopped.

· Door, ceiling to be repaired and roof access cover provided.

· Vent holes to be fitted with adequate protective mesh.

	(21) New plant High lift Pump House (1987)
	· Ventilation: 9 windows, several without stoppers.

· Cleanliness: Floor is wet, due to leakage from high lift pump. 

· Ceiling is stained with birds nest and cobwebs.

· Lighting: 3No., 1 not working.

· Doors: 2No. double swing, not lockable.

· Pipe fittings kept on floor of room.
	· Wet floor could lead to a fall.

· Inadequate lighting a safety hazard during nighttime operation.

· Pipe fittings kept on floor of room poses a safety hazard.
	· All lights to be in good working order.

· Room to be regularly cleaned and leakage from pumps to be repaired/stopped.

· Pressure gauges and non-return valves to be replaced.

· Door to be repaired

	(22) Staff Houses
	· Housing: 12No.

· Waste disposal: Septic tank, in good condition.

· Solid waste disposal: Burnt by each household individually in un-controlled open space. Some litter dumped near staff toilets.

· Fire extinguishers: None.

· Fencing: No isolation fence. There is free access of staff children to treatment works.

· Structure: Roof leakages in several rooms.

· Lights: Missing in some rooms due to faulty wiring and sockets.

General remarks:

· Several doors without handles/locking mechanisms.

· Several window panes missing.
	· Litter and other solid wastes are burnt in an uncontrolled open space. Smoke may be a nuisance and fire can be a safety hazard.

· Roof leakages pose health and safety hazards to house occupants.
· Free access of children to treatment works a safety hazard.
	· Fence with lockable gate to be constructed to isolate staff houses from treatment works.

· Fire extinguisher (appropriate size and type) to be provided.

· Dumping pit to be provided where solid wastes can be burnt

· Structures to be rehabilitated.

· All lights to be in good working order.

· Missing/faulty door handles, window panes to be replaced.



	(23) Staff Toilets (4No.)
	· Sanitary fittings: Showers and W.C. present although badly stained. No water in any of the showers and toilet cistern, because pipe connections have been vandalized. Toilet cisterns are all broken.

· Cleanliness: Floors are wet and walls are badly stained.

· Lights: Missing.

General remarks:

· Doors do not have handles and locking mechanisms.
	· Lack of water in sanitary fittings poses a health hazard.

· Missing lights a safety hazard during nighttime use of the toilets.

· Wet floor and stained walls a health and safety concern.
	· Water reticulation system to be checked and missing faulty fittings replaced.

· All lights to be in good working order.

· Doors to be fitted with handles and locking mechanisms.

· Toilets to be regularly cleaned and floors kept dry at all times.

	(24) Site maintenance
	· Grass: Overgrown in some sections.

· Chambers: Some without covers. Grass grown in several chambers.

· Fencing: Chainlink, but broken in some sections.

· Security lights: Only 4No. working. Several fittings have been vandalized.

· Unauthorized entry: Staff children and chicken.

· Fire protection: None.

· Security: Gate locked, monitored by security guards.

General remarks:

· Staff plant vegetables, banana trees and keep chicken within the treatment works.
	· Damaged sections of fencing could be a zone of trespass for unauthorized persons.

· Lack of fire fighting equipment a safety hazard.

· Staff children, chicken accessing treatment works pose a safety hazard.

· Chambers without covers and grass growing in them pose a safety hazard.
	· Appropriate fire extinguishers to be installed at the treatment works.

· Fence to be rehabilitated.

· Security lights to be repaired.

· Grass to be cut and proper site maintenance observed.

· All chambers to be cleaned and fitted with good quality covers.

	(25) Incidents
	· Past Occurrence: Security officer fell in open chamber in April 2005, sustained injuries. Dead bodies are randomly found along the river banks on the boundaries of the treatment works.

· Records: Available..

· Type Of Record Books Kept: Daily occurrence book, Chemicals record book, Power consumption record book, Pump running hours.

· First aid equipment: None.

· Fire fighting equipment: None.

· Communication equipment: Telephone available at the laboratory.

· Security: 4No. Administration police officers.
	· No first aid equipment available in case of accidents.

· Lack of fire fighting equipment a safety hazard.


	· Well-equipped first aid box to be provided.

· Appropriate fire extinguishers to be installed at the treatment works.


Table 3.2 - Environmental Audit for Kakamega Storage Reservoirs 

	General remarks:

· Capacity of tanks: Steel elevated tanks (2No.) 45m3 and 90m3; Ground level masonry tanks (2No.) 1120m3 and 450m3.

· Tanks constructed in 1973.

	Facility/Activity Description
	Observation
	Environmental Impact
	Mitigation measures

	(1) Steel elevated tanks (2No.)
	· Structure: Inner face of side panels is rusted. Tanks leaking.

· Height of tower: 12m above ground surface.

· Tank access: Access by fixed metal ladder.

· Access chambers: Access by ladder mounted on wall, cover missing for 45m3 tank.

· Washwater disposal: Water removed with buckets and emptied to grassed area within compound.

· Roof: Roof for 90m3 tank has collapsed.

General remark:

· 45m3 tank is not in use. Inlet pipe is blocked.

· Steel sections, girders are rusting.
	· Missing cover to access chamber pose safety and health hazards.
	· Access chamber to be covered and locked.

· Corrosion prevention measures to be put in place to prevent further rusting of side panels and girders.

· Roof to be replaced for 90m3 tank.

· Leaking sections of tanks to be repaired.

	(2) Ground level masonry tanks (2No.)
	· Structure: Slight leakage on 450m3 tank along joint between top slab and wall.

· Tank access: Access by portable ladder.

· Access chambers: Access by ladder mounted on wall, metal covers in place; unlocked. Cover not in place for 450m3 tank.

· Washwater disposal: Opening washout valves. Discharge to cultivated GoK land with Napier grass.

General remark:

· Overflow pipes not fitted with protective mesh.
	· The treated water could be contaminated through open/unlockable covers, and open overflow pipe outlet.
	· Access chambers to be covered and locked at all times.

· Leaking sections of tanks to be repaired.

· Overflow pipe outlets to be fitted with protective mesh.

	(3) Valve and Meter chambers
	· Structure: In fair condition.

· Chambers maintenance: Grass, silt and stones observed within valve chambers. Some chambers are not covered.

· Covers: Metal covers. Some are rusted.
	· Safety hazard to attendant working in chamber with stones and soil.

· Rusted covers a safety hazard.
	· Rusted covers to be replaced.

· Chambers to be cleaned and properly maintained.

	(4) Old office (size: 3.09m x 2.45m x 2.6m high)
	· Furniture: None.

· Items kept in room: None.

· Room cleanliness: Walls and floor dirty. Room not cleaned. Empty tins on floor.

· First aid equipment: None.

· Fire fighting equipment: None.

· Washhand basin: None.

· Electrical installations: Meter box has been vandalized.

· Room lighting: Missing.

· Room ventilation: 1No. window.

· Doors: 1No., not locked.
	· No first aid equipment available at the office in case of accidents.

· Lack of fire fighting equipment a safety hazard.
	· Well-equipped first aid box to be provided.

· Appropriate fire extinguisher to be installed at the site.

· All lights to be in good working order.

· Provision for and mandatory use of protective clothing by cleaners.

· Room to be regularly cleaned.



	(5) Site maintenance:


	· Grass: Overgrown in some areas. Shrubs also within site.

· Chambers: Some have rusted or missing covers.

· Fencing: Chainlink, but broken in some sections.

· Security lights: None.

· Unauthorized entry: Tresspassers.

· Fire protection: None.

· Security: Gate not locked. Site is unmanned.
	· Overgrown grass and bushes could be a habitat for dangerous snakes.

· Damaged sections of fencing and unlocked gate could be a zone of trespass for unauthorized entry.

· Lack of fire fighting equipment a safety hazard.

· Rusted or missing covers to chambers a safety hazard.

· Nighttime security is hampered by lack of security lights.
	· Grass and bushes to be cut and be properly maintained.

· Appropriate fire extinguisher to be installed at the site.

· Fence to be rehabilitated.

· Gate should be locked at all times.

· All access chambers to remain closed and locked where possible to prevent access by children.

· Rusted and missing covers to be replaced.

· Security lights to be installed.

	(6) Incidents:


	· Past Occurrence: None.

· Records: None.

· Type of Record Books Kept: None.

· First aid equipment: None.

· Fire fighting equipment: None.

· Communication equipment: None.
	· No first aid equipment available in case of accidents.

· No communication facility incase of emergencies.

· Lack of fire fighting equipment a safety hazard.

· Lack of record books hampers the monitoring of activities and people accessing site.
	· Well-equipped first aid box to be provided.

· Appropriate fire extinguishers to be installed at the treatment works.

· Communication equipment e.g. mobile VHF radio call to be provided at the works.

· Record books to be kept.

· Warning sign to be installed for trespassers. 


Table 3.3 Environmental Audit for Kakamega Distribution System 

	Facility/Activity Description
	Observation
	Environmental Impact
	Mitigation measures

	(1) Pipeline
	· Fire hydrants: Too old and no pressure tests have been carried out.
	· Faulty fire hydrants in the network a safety  
	· Fire hydrants to be replaced and frequent pressure tests conducted.



	(2) Chambers
	· Chamber Covers: Some missing/broken.

· General remark: Chlorine deposits present in several chambers. Sprinkling was reportedly done to keep away snakes.
	· Missing/broken covers is a safety hazard.

· Chlorine is a danger to public  if inhaled. It  has led to corrosion of pipe fittings. 
	· Missing/broken covers to be replaced.

· Sprinkling of chlorine powder to chambers should be stopped.

	(3) Marker posts


	· General remarks: Several missing/broken.
	
	· Missing/broken marker posts to be replaced.


4. EXISTING SANITATION SYSTEM

4.1 General

The Kakamega Sanitation System was developed in two phases:

· Phase I, constructed in the early 1970’s, covering mainly Town Area West of the Kisumu–Webuye Road, Administration Area and Police Lines. Total length of existing sewers is 9.2 km, diameters varying from 150 mm to 300 mm. 

· Phase II, constructed in the early 1980’s, covering mainly Amalemba Estate and area around Kakamega Town High School. Total length of existing sewers is 4.5 km, diameters varying from 150 mm to 300 mm. 

The system is presently highly overloaded as a result of the sewage flows generated having far outgrown the design capacity of the system. The inflow into the main sewage treatment works has been measured to be 4 times its design capacity. 

In this section, the physical condition, functional status, design capacities and required rehabilitation measures of the existing system’s components have been evaluated and reported. 

4.2 System Components

The Sanitation System comprises a Sewer Network covering the Town area and adjacent residential areas and 2nr Sewage Treatment Works.

4.2.1 Sewer Network 
The Sewer Network comprises approximately 13.7km of sewers varying in diameter from 150mm to 300mm.

Details and present status of the Sewer Network are summarized in Table 4.1 below.

	Table 4.1 :  Sewer Network – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	· Total length of sewers: 13.7km

· Pipe sizes:

150mm dia – 2.7km

225mm dia – 7.8km

300mm dia – 3.2km


	· Frequent sewer blockages occur along the 225 mm dia. Township Primary School sewer due to shallow gradients, siltation and collapsed sections

· Frequent sewer blockages occur along the 300 mm dia. Market sewer due to  siltation and solid waste dumping, especially plastics

· Frequent sewer blockages occur along the 225 mm dia. Mabongo Ravine sewer due to siltation. The reported flows are higher than the transmission capacity of the sewer.

· The 100mm dia Kambi Somali sewer is too small and cannot transmit the sewage flows generated

· Manholes in Amalemba Estate have missing covers resulting in dumping of solid waste into the sewer lines, causing blockages. Collapsed sections of sewers reported.

· Site and Service Scheme near Kambi Somali - Manholes have missing covers resulting in dumping of solid waste into the sewer lines causing blockages.

· Otiende sewer line has missing manhole covers resulting in dumping of solid waste into the sewer line causing blockages.

	· Replace collapsed pipes 

· Upgrade low capacity sewers

· Rehabilitate manholes replace all missing covers, step irons etc 




A layout plan of the Sewer Network is given in Figure 4.1 on page 4-3. 

4.2.2 Sewage Treatment Works

There are 2nr Sewage Treatment Works serving Kakamega Town:

i. Shirere Sewage Treatment Works - a Waste Stabilization Pond System of 3nr ponds with a design capacity of 525m3/day (Dry Weather Flow). This is the main Treatment Works in Kakamega Town.

ii. Kambi Somali Sewage Treatment Works - a Waste Stabilization Pond System of 2nr ponds serving a small part of Kakamega Town (site and service scheme near Kambi Somali area).
Layout plans of the Shirere and Kambi Somali Sewage Treatment Works are given in Figures 4.2 and 4.3 on pages 4-4 and 4-5 respectively.

Details of the two Sewage Treatment Works and their present status are given in Table 4.2 

Figure 4.1 Layout plan of sewer network

Figure 4.2 Layout plan- shirere t/works

Figure 4.3 Layout plan- kambi somali t/works 

	Table 4.2 : Sewage Treatment Works – Components and Present Status

	COMPONENTS
	EVALUATION
	REMARKS/ REHABILITATION WORKS

	i) Shirere Sewage Treatment Works

· Type – Waste Stabilization Pond System

Components:
	· Design Capacity assessed and found to be 525m3/d (Dry Weather Flow)

	

	· 1nr Primary Facultative Pond, 200m x 86m x 1.72m deep

· 1nr Secondary Facultative Pond, 84m x 67m x 1.72m deep

· 1nr Maturation Pond, 116m x 84m x 1.72m deep


	· No screening arrangement provided

· Ponds are clogged with hyacinth

· Inadequate storm water drainage along the ponds results in excessive storm water entering the ponds and damaging embankments and side slabs

· No laboratory equipment  is available for analysis of treated and raw effluent to enable monitoring of efficiency of wastewater systems

· Present sewage flow into the treatment works measured to be approximately 2000m3/d, which is 4 times the capacity of the Works 


	· Construct new inlet works with screens and grit chamber 

· Desludge ponds and rehabilitate inlets, outlets and embankments 

· Construct and equip new laboratory 

· Provide new operation and maintenance equipment for the Treatment Works.

· Expand Sewerage System and Sewage Treatment Works  to handle increased flows.

· General Remarks:

Treatment Works presently under rehabilitation under a labour Contract between Ministry of Water and Irrigation and M/s Penelly Construction and Engineering Ltd. The Contract commenced on 3rd June 2004 and was scheduled for completion by 3rd September 2004. The rehabilitation works have been delayed considerably and completion is not envisaged till end of November 2005. The works are presently approximately 60% complete. 



	ii) Kambi Somali Sewage Treatment Works

· Type – Waste Stabilization Pond System

Components:
	
	

	· 1nr Facultative Pond, 58m x 42m x 1.75m deep 

· 1nr Maturation Pond, 50m x 44m x 1.75m deep 


	· Ponds are full of sludge and clogged with hyacinth

· No laboratory equipment  is available for analysis of treated and raw effluent to enable monitoring of efficiency of wastewater systems

· Site not fenced


	· Construct new inlet works with screens and grit chamber 

· Desludge ponds and rehabilitate inlets, outlets and embankments 

· Construct and equip new laboratory 

· Provide new operation and maintenance equipment for the Treatment Works.

· Construct site perimeter fence .




Detailed design capacity verification calculations for the Sewage Treatment Works are given in Appendix B.
5. ENVIRONMENTAL AUDIT OF EXISTING SANITATION SYSTEM

An Environmental Audit has been carried out for Shirere Sewage Treatment Works, Kambi Somali Sewage Treatment Works, and the Sewerage Network. The environmental audit is summarized in Tables 5.1, 5.2 and 5.3.

Table 5.1 - Environmental Audit of Shirere Sewage Treatment Works

	General remarks:

· Facilities are operated and managed by the Municipal Council of Kakamega.

· No. of staff (7No.): 1 Senior Foreman, 1 Assistant Foreman, 1 Headman and 4 Sewerage attendants.



	Facility/Activity Description
	Observation
	Environmental Impact
	Mitigation measures

	4No. waste stabilization ponds
	· Age: Constructed in 1972

· Volume of effluent: Could not be ascertained. No flow measuring device, and no records available.

· Discharge point: Stream; approx. 1km away from River Isiukhu. 

· Effluent quality monitoring: No chemical analysis has been done recently. Last in 1997.

· Volume of screenings/grit: Approx 5 wheelbarrows per day.

· Disposal of screenings: Burnt within site.

· Storm water drainage: None. Discharge to oxidation ponds.

· De-sludging disposal: Disposed along ponds’ embankment within site.

· Frequency of de-sludging: Done early 2005.

· Protective clothing: None.

· Staff facilities: No washing room, no changing room, no water supply, no sanitation facilities.

· First aid equipment: None.

· Fire protection: None.

· Communication equipment: None.

· Guardrails: None.

· Security: None.

· Security lighting: None.

· Staff health check-ups: None. Safety awareness: No staff is trained on health and safety.

· Fencing: completely vandalized.

· Gate: None.

· Warning sign: None.

· Structures: Some chambers without covers.

· Records of complains: None.

· Unauthorized entry: Local residents trespassing, cows and sheep grazing on site.

· Grass: Not well kept. Bushes/ shrubs within site.

· Solid waste disposal: Polythene papers and other solid wastes are scattered by wind on site.

· Incidents/accidents: Theft of manhole covers, side slabs, screens, fenfe posts and wires; last in 2001.

· General remarks: Rehabilitation works are presently being carried out by M/s. Penelly Construction Co. Ltd. Under the supervision of MoWI.


	· Lack of effluent quality monitoring measures poses environmental and health hazards.

· Sludge disposal along embankments within site is not environmental friendly.

· Safety and health hazard to attendants working on raw sewage without adequate protective clothing.

· Lack of staff facilities e.g washand basin, changing room and sanitation facilities hampers proper hygiene of staff.

· No first aid equipment available at the works in case of accidents.

· Lack of fire fighting equipment a safety hazard.

· Lack of staff health check-ups and training on health and safety could lead to negligence of health and safety measures.

· Lack of proper fence and gate paves way for unauthorized persons and domestic animals to the works.

· Lack of security personnel exposes works to vandals.

· Uncovered chambers and a safety hazard.

· Un-kept grass and bushes could form a habitat for dangerous snakes.

· Litter and other solid wastes scattered around is not environmental friendly.
	· Sewage effluent must be regularly monitored to ensure conformity to WHO standards.

· Sludge drying beds to be constructed for disposing sludge and leachate directed to primary pond.

· Provision for and mandatory use of protective clothing by sewerage attendants.

· Screenings disposal pit to be constructed.

· Stromwater drains to be constructed.

· Adequate sanitation facilities to be provided including changing rooms for staff.

· Well-equipped first aid box to be provided.

· Fire extinguisher (appropriate size and type) to be provided.

· Appropriate communication equipment should be installed at the works.

· Vandalism can be prevented by provision of security personnel at the works.

· Nighttime security lights to be installed.

· Staff health check-ups and training on health and safety should be carried out.

· Fence with gate to be installed all round the works.

· Warning sign to be 

· installed.

· All open chambers/manholes to be fitted with covers.

· Grass and bushes to be cut and proper site maintenance observed.

· Flow measurement devices to be installed at inlet and outlet chambers.


Table 5.2 - Environmental Audit of the Kambi Somali Sewage Treatment Works

	Facility/Activity Description
	Observation
	Environmental Impact
	Mitigation measures

	2No. waste stabilization ponds
	· Age: Constructed in 1988

· Volume of effluent: Could not be ascertained. No flow measuring device, and no records available.

· Discharge point: Stream, discacharging to Luatingu River.

· Effluent quality monitoring: No chemical analysis has been done recently. Last in 1997.

· Volume of screenings/grit: Approx. 2 wheelbarrows per day.

· Disposal of screenings: Burnt within site.

· Storm water drainage: None. Discharge to oxidation ponds.

· De-sludging disposal: Disposed along ponds’ embankment within site.

· Frequency of de-sludging: Done in 2004.

· Protective clothing: None.

· Staff facilities: No washing room, no changing room, no water supply, no sanitation facilities.

· First aid equipment: None.

· Fire protection: None.

· Communication equipment: None.

· Guardrails: None.

· Security: None.

· Security lighting: None.

· Staff health check-ups: None. Safety awareness: No staff is trained on health and safety.

· Fencing: None; stolen. Existing one has all been vandalized.

· Gate: None.

· Warning sign: None.

· Structures: Some chambers without covers. Inlet chamber is clogged.

· Records of complains: None.

· Unauthorized entry: Local residents trespassing, cows and sheep grazing on site.

· Grass: Not well kept. Bushes/ shrubs within site.

· Solid waste disposal: Polythene papers and other solid wastes are scattered by wind on site.

· Incidents/accidents: Theft of manhole covers, screens, fence posts and wires.

· General remarks: No screens at inlet structure.
	· Lack of effluent quality monitoring measures poses environmental and health hazards.

· Sludge disposal along embankments within site is not environmental friendly.

· Safety and health hazard to attendants working on raw sewage without adequate protective clothing.

· Lack of staff facilities e.g washand basin, changing room and sanitation facilities hampers proper hygiene of staff.

· No first aid equipment available at the works in case of accidents.

· Lack of fire fighting equipment a safety hazard.

· Lack of staff health check-ups and training on health and safety could lead to negligence of health and safety measures.

· Lack of proper fence and gate paves way for unauthorized persons and domestic animals to the works.

· Lack of security personnel exposes works to vandals.

· Uncovered chambers and a safety hazard.

· Un-kept grass and bushes could form a habitat for dangerous snakes.

· Litter and other solid wastes scattered around is not environmental friendly.
	· Sewage effluent must be regularly monitored to ensure conformity to WHO standards.

· Sludge drying beds to be constructed for disposing sludge and leachate directed to primary pond.

· Provision for and mandatory use of protective clothing by sewerage attendants.

· Screenings disposal pit to be constructed.

· Stromwater drains to be constructed.

· Adequate sanitation facilities to be provided including changing rooms for staff.

· Well-equipped first aid box to be provided.

· Fire extinguisher (appropriate size and type) to be provided.

· Appropriate communication equipment should be installed at the works.

· Vandalism can be prevented by provision of security personnel at the works.

· Nighttime security lights to be installed.

· Staff health check-ups and training on health and safety should be carried out.

· Fence with gate to be installed all round the works.

· Warning sign to be installed.

· All open chambers/manholes to be fitted with covers.

· Grass and bushes to be cut and proper site maintenance observed.

· Flow measurement devices to be installed at inlet and outlet chambers.

· Screens to be installed at inlet chamber.


Table 5.3 - Environmental Audit of the Kakamega Sewerage Network
	Facility/Activity Description
	Observation
	Environmental Impact
	Mitigation measures

	13.7km of sewers, pipe sizes varying from 150mm to 300mm diameter.
	· Overflow of sewage: Occurs mainly during rainy seasons on AP line, Police line, Otiende line, Township line and Nabongo school line (aerial crossing).

· Frequency of blockages: Avg. 3 per day.

· Equipment: 22No. Sewer rods (each 2.5m long, steel), 3No. Slashers, 2No. Jembes, 2 spades and 1 pair of Manhole keys. Inadequate.

· Drainage of overflowed sewage: Road side drains.

· Repair of damaged sewers: Burst pipes are haunched with concrete.

· Manholes: Structures are generally in good condition. Some step irons are missing and corroded.

· Manhole covers: Cover frame embedding and covers are missing in some areas.

· Irrigation: No sewage is used in irrigation.

· Protective clothing: None.

· Staff health check-ups: None. 

· Safety awareness: No staff is trained on health and safety.

· Complains on record: Area residents complaining whenever burst/blocked sewers are not attended to in time.

· Communication facilities: None.

· Records books: Sewer blockages, Staff duty allocation book.

· General remarks: Unblocking of blockages is hampered by inadequate staff and equipment.
	· Overflowed sewage is a nuisance and a health hazard.

· Inadequate sewer maintenance equipment and staff deters the rate of clearing blockages, hence longer time of overflowing sewage.

· Drainage of overflowed sewage to roadside drain leads to environmental pollution.

· Missing and corroded step irons in manholes is a safety hazard.

· Missing manhole covers makes sewers prone to blockages and poses a hazard of people falling.

· Safety and health hazard to attendants working on raw sewage without protective clothing.
	· Overflow of sewage to be prevented by replacing the affected sewers with bigger diameter pipes.

· Proper and sufficient sewer maintenance equipment to be provided.

· Overflowed sewage should be directed to downstream manholes.

· All step irons to be in good condition and firmly in place.

· Missing manhole covers and frame embedding to be replaced.

· Provision for and mandatory use of protective clothing by sewerage attendants.

· Staff health check-ups and training on health and safety should be carried out.

· Adequate number of persons should be deployed to sewer maintenance section.

· Appropriate communication equipment e.g Mobile VHF radio calls should be provided.


6. DEMOGRAPHIC TRENDS AND FUTURE WATER DEMAND

6.1 Demographic Trends

Demographic trends from Central Bureau of Statistics (CBS), for 1969, 1979, 1989 and 1999 have been analysed to establish trends in terms of population size and intercensal growth rates at the National, Provincial, District and Municipality level, to develop future population projection patterns in the Municipality and its immediate environs.

Table 6.1 details the intercensal demographic data and intercensal growth rates, at National, Provincial, District and Municipality / Township levels.

Table 6.1 – Intercensal Growth Rates – National, Provincial, District and Municipality 

      Level

	
	Indicator
	1969
	1979
	1989
	1999

	1.
	National Population

Intercensal Growth Rate
	10,942,705

-
	15,327,061

3.37%
	21,443,836

3.6%
	28,686,607

2.91%

	2.
	Provincial Population

Intercensal Growth Rate
	1,328,298

-
	1,832,663

3.22%
	2,544,329

3.28%
	3,358,776

2.78%

	3.
	District Population

Intercensal Growth Rate
	782,586

-
	1,030,587

2.76%
	1,463,525

3.50%
	603,422 (1)


	4.
	Kakamega Municipality

Population

Intercensal Growth Rate
	6,244

-
	32,025

-
	63,796

6.9%
	74,155

1.5%


Note: (1) – District Area Reduced from 3561km2 to 1394km2
The demographic trends for Kakamega Municipality show a decline in the intercensal growth rates primarily due to adverse socio-economic conditions which affected the rate of industrialization and creation of urban employment opportunities. This has been further compounded by competition from other Towns, particularly Eldoret, Kisumu, Mumias, Kapsabet and Bungoma, within Western Province and the neighboring Provinces of Nyanza and Rift Valley.

The downward trends are not unique to Kakamega. The same trend is recorded in other Towns within Western province and the neighboring provinces of Rift Valley and Nyanza, as can be seen in Table 6.2 

Table 6.2 – Population and Intercensal Growth Rates in Other Towns

	Urban Center
	Population Size
	Intercensal Growth Rate (%)

	
	1979
	1989
	1999
	1979/1989
	1989/1999

	Nakuru
	92,851
	163,927
	231,262
	5.68
	3.44

	Kericho
	29,603
	48,511
	93,213
	4.94
	6.53

	Nanyuki
	18,986
	24,070
	49,330
	2.37
	7.18

	Kapsabet
	2,945
	10,537
	48,729
	12.75
	15.31

	Kitale
	28,327
	56,218
	86,282
	6.85
	4.28

	Eldoret
	50,503
	111,882
	197,449
	7.95
	5.68

	Kisumu
	152,643
	255,381
	322,734
	5.15
	2.34

	Kakamega
	32,025
	63,796
	74,115
	6.89
	1.50

	Bungoma
	25,161
	37,856
	66,551
	4.08
	5.64

	Webuye
	-
	40,701
	55,398
	-
	3.08

	Mumias
	-
	81,892
	105,466
	-
	2.53

	Busia
	-
	31,662
	44,880
	-
	3.49

	Nambale
	-
	15,962
	22,045
	-
	3.23


6.2 Potential for Physical Growth

The expansion of Kakamega Municipality is limited by the lack of any major industry having been established in the last few decades.

However, the Municipality’s infrastructure has undergone consistent development primarily because Kakamega is the Provincial headquarters, which has resulted in growth of institutions, hotels and related service industry.

The development trends in the Municipality show a concentration along the Kisumu – Webuye Road which traverses the Town and the Kakamega – Mumias Road. 

In future the existing developed areas will remain the focus of development. According to the analysis of potential of these areas, it is evident that they are capable of accommodating a substantial proportion of new growth both in population and economic activity.

6.3 Population Projections and Distribution

The population trends in the Municipality have been influenced by trends in fertility, mortality and migration levels and patterns as well as the national socio-economic development momentum. Population projections for the future have been carried out considering the following factors:

· Percentage intercensal global growth rates within the Province, District and Municipality

· The dynamics of land use and trends of development in each sub-location of the Municipality

· The correlation of water demand and income/type of housing, density etc.

The population trends have been analysed based on projecting the Municipality population at three variants - High, Medium and Low growth rates. 

· The high variant has assumed a growth rate of 4.5%. The urban growth rate projected under the Millennium Development Goals (MDG’s) by 2015 is 4.2%. However for Kakamega Municipality this is only achievable if large scale industrialization takes place and socio-economic development of the populace is enhanced accordingly.

· The medium variant has assumed a growth rate of 2.5%. This is most likely growth rate in the long term if the adverse effect of HIV / AIDS is limited and controlled in future.

· The low variant utilizes a growth rate of 1.5% (This is the intercensal growth rate for 1989/1999 which has significantly declined due to the impact of HIV / AIDS). This scenario will pertain if the adverse impact of HIV / AIDS is not mitigated in the future. 

The population data at sub location level has been obtained from Central Bureau of Statistics for 1999. This data has been projected at growth rates under three variants of High, Medium and Low for comparison purposes. The projected population up to year 2025 is given in Table 6.3

The Sub Locations of Kakamega Municipality are shown in Figure 6.1 on page 6-4.

Table 6.3 - Population Projections at Sub Location Level – Kakamega Municipality
	Sub Location
	1999
	2005
	2010
	2015
	2020
	2025

	High Variant
	4.5%
	 
	 
	 
	 
	 
	 

	Sichilayi
	 
	27988
	36663
	45914
	57499
	72008
	90177

	Township
	 
	7449
	9758
	12220
	15303
	19165
	24001

	Mahiakalo
	 
	9239
	12103
	15157
	18981
	23770
	29768

	Shirere
	 
	29439
	38564
	48295
	60480
	75741
	94852

	Total 
	 
	74115
	97088
	121586
	152264
	190684
	238798

	Medium Variant
	2.5%
	 
	 
	 
	 
	 
	 

	Sichilayi
	 
	27988
	32517
	36847
	41753
	47313
	53612

	Township
	 
	7449
	8655
	9807
	11113
	12592
	14269

	Mahiakalo
	 
	9239
	10734
	12163
	13783
	15618
	17698

	Shirere
	 
	29439
	34203
	38757
	43918
	49765
	56392

	Total 
	 
	74115
	86109
	97575
	110567
	125288
	141970

	Low Variant
	1.5%
	 
	 
	 
	 
	 
	 

	Sichilayi
	 
	27988
	30624
	33009
	35580
	38351
	41338

	Township
	 
	7449
	8151
	8785
	9470
	10207
	11002

	Mahiakalo
	 
	9239
	10109
	10896
	11745
	12660
	13646

	Shirere
	 
	29439
	32211
	34720
	37424
	40339
	43481

	Total 
	 
	74115
	81095
	87411
	94219
	101557
	109466


6.4 Population Distribution

The population distribution within the Municipality has been classified into the following  settlement categories by Central Bureau of Statistics

Type 1

-
Rural setup within the municipality

Type 2 

-
Urban

Type 3

-
Peri Urban

The population data obtained from CBS is at Enumeration Area level and indicates the population distribution into each of the above categories.

Each settlement type has been further categorized in income groups based in data collected under the socio-economic task of this Study and by field visits to evaluate and access the income groups prevalent in specific areas of the Municipality. The population distribution by income groups in each settlement category is as follows:

Table 6.4 – Population Distribution – Kakamega Municipality 

	Type of Settlement
	CBS Code
	High
	Medium
	Low

	
	
	Income (Kshs.)

> 25,000 p.m.
	Income (Kshs.)

10,000 – 25,000 p.m.
	Income (Kshs.)

< 10,000 p.m.

	Rural setup
	1
	5%
	20%
	75%

	Urban
	2
	30%
	50%
	20%

	Peri Urban
	3
	10%
	40%
	50%


The proportion of projected population for each income group has been distributed in each enumeration area. Overall, the population distribution for Kakamega Municipality is analysed to be as follows:

· 26% population is categorized as High Income

· 47% population is categorized as Medium Income

· 27% population is categorized as Low Income

Fig 6.1  Kakamega sublocations 

6.5 Future Water Demand

6.5.1 Methodology

Water demand is defined as the volume of water different categories of consumers can afford to consume in a context of unrestricted supply. The water demand of a Municipality is dependent on the climate, economic considerations, sanitation facilities, and industrial requirements.

The future water demand involves estimating the overall demand of the supply area for the present year 2005 and the long term requirements up to the year 2025. This chapter outlines the water demand evaluation for different categories of consumers based on the recommended water consumption criteria.

The water demand in the supply area has been classified into five categories as follows:

· Residential

· Institutional 

· Commercial

· Industrial

The spatial distribution of the water demand within the Municipality is largely dependent on the land use, density and spread of the population. 

The residential water consumption can be categorized into the following three main user groups based in incomes, housing density and mode of supply:

	Income group

	Type of Housing
	Mode of Supply



	High Income
	Low density
	always connected / metered water supply

	Medium Income
	Medium density
	always connected / metered water supp/y

	Low Income
	High density
	always connected / metered water supp/y


During the preliminary studies for UfW, it has been determined that the current and historical billing records are unreliable and not representative of actual consumption, primarily because:

· Nearly 80% of the metering records are estimated as the meters are faulty.

· The number of Non-active connections is very high. This is primarily a result of unreliable water supply.

As a result of the above, 

· Economic methods using demand functions on the basis of registered consumption can not be used to estimate the future demand. Instead an analytical approach has been used involving estimation of water demand by different categories of customers with specific consumption demand behaviors and requirements.

Total demand
=
Domestic demand + Institutional demand + Commercial 

demand + Industrial demand + Unaccounted for Water 

+ Treatment Works losses

The demand of each category of customer can be written as follows:

Domestic demand
= ∑Ri x Pi x Di + ∑(1-Ri) x D’i

with

i

= type of housing

Ri

= % of housing i connected to the network

Pi

= population living in type of housing i

D’i

= per capita demand of population in type of housing i connected to 

   the network

D’i

= per capita demand of population in type of housing i not connected to 

   the network

Institutional demand 
=
Demand of health sector + Demand of educational sector





+ Demand of other public services

= (IDH + IDE + IDO) x P

with

P

= Population 

IDH

= Per capita demand for health sector

IDE

= Per capita demand for education sector

IDO

= Per capita demand for other public services

The per capita demand for each category of consumer has been based on the parameters for urban municipalities, set out in the MWI Design Manual (1986). These parameters have been compared with recent water demand studies carried out for other urban municipalities viz; Eldoret, Mombasa, etc. and have been found to compare reasonable well with them.

6.5.2 Supply Area

The principal supply area for Kakamega Municipality covering an area of 49.9km2, is designated a “growth center” within the framework of national urban strategy.

For estimation of water demand, the water supply area is defined as the current Kakamega Municipality boundary. 

6.5.3 Water Demand

· Residential Water Demand

The per capita demand for residential consumers is dependent on the income levels, density of housing, sanitary equipment and water consuming facilities - garden, carwash, etc. Considering the water use requirements but without restriction of supply, the overall residential water demand has been calculated based on the following per capita demand for each category of consumer:

	Income group

	Mode of Supply


	Demand (liters/capita/day)

	High Income
	always connected / metered water supply
	120

	Medium Income
	always connected / metered water supp/y
	90

	Low Income
	always connected / metered water supp/y
	60


It has been assumed that the per capita demand by type of housing will remain constant over the design period. However, the distribution of the population based on the income groups is most likely going to vary in the future due to the economic related factors. Based on past trends in Nairobi and other urban municipalities, the percentage of the population in the low income groups will probably increase, whereas the percentage of the population in the medium and high income groups will decrease slightly.

· Institutional Water Demand

i) Health Sector

An inventory of existing facilities has been compiled from existing data and updated after discussion with the District Medical Officer of Health

According to the Ministry of Health (MOH) the following targets have been set for hospital beds and medical facilities based on the population to be served:

· 0.9 hospital beds per 1000 persons by the year 2010

· another 0.5 beds per 1000 persons to be available at health centers and other facilities

· a population of 50,000 to 100,000 should have a health center,

· a population of 5000 to 10000 should be served by a dispensary

The current water demand for the health sector has been determined using the following criteria as set out in the MWI Design Manual (1986):

Regional Hospital
-
400/bed/day

District Hospital
-
200/bed/day

Outpatients

-
20 /patient

Health Centre

-
5 m3/center/day + 100 l/bed/day

Dispensaries

-
5 m3/center/day

Nursing Homes
-
200 l/bed/day

The calculated water demand when expressed as a per capita demand based on the total population works out in the range of a 2 l/capita/day

ii) Education Sector

An inventory of the existing education facilities has been compiled from existing data from both the District and Municipal Education offices.

School attendance has been estimated from the demographic data (population in age of attending school) and from enrollment rates information collected.

The water demand for the education sector has been calculated on the basis of the following criteria recommended under the MWI Design Manual (1986):

Primary / Secondary Day Schools
- 
25 l/students/day

Boarding Schools


-
50 l/student/day

The calculated water demand when expressed as a per capita demand based in the total population works out in the range of 4 l/capita/day

iii) Other Public Services

The public services include the local government operational services for social amenities such as the fire service, parks, markets, etc. Also included are the Technical institutes, Training centers, Police and Prisons.

An average demand of 7 l/capita/day has been adopted to cover for the public services sector. As Kakamega is the Provincial Headquarters it is necessary to allow for demand arising due to regional requirements in view of additional staff and services required.

An overall demand on 10.5 l/capita/day has been taken in the calculation of demand from the public service sector.

· Industrial Water Demand

Kakamega has no major industries. Economic activity in the area is primarily of commercial nature arising from a strong agriculture setup in the areas surrounding the Municipality.

The commercial activity is dominated by small scale enterprises engaged in trade and services. These enterprises mainly consist of small shops offering a variety of goods and services for the general needs of the Municipality and the peri-urban inhabitants. It is assumed that the future increase in commercial activity is likely to be associated with the growth in the population of the Municipality.

The commercial and industrial demand is estimated to be 10% of the overall domestic demand.

6.5.4 Overall Water Demand

The overall water demand of the Kakamega Municipality has been estimated for the year 2005 and the long term requirements up to the year 2025 based on the population growth series analysed in Section 6.3 of this report. The following Scenarios with different growth rates have been used in estimating the overall future water demand for the Municipality:

· High Scenario: - 

Under this scenario the population for the municipality is projected to grow at rate of 4.5% per annum

· Low Scenario: - 

Under this scenario the population for the municipality is projected to grow at rate of 1.5% per annum

· Median Scenario: - 

Under this scenario the population for the municipality is projected to grow at rate of 2.5% per annum

Details of the forecasted overall water demand based on the three Scenarios are summarized in Table 6.5

Table 6.5 - Overall Demand - Kakamega Municipality (m3/day)
	Category
	 
	2005
	2010
	2015
	2020
	2025

	High Variant - 4.5% Growth Rate of Population
	 
	 
	 
	 
	 

	Population
	 
	97088
	121586
	152264
	190684
	238798

	Domestic Water Demand
	 
	8796
	11016
	13795
	17276
	21635

	Health/ Education/ Institution
	 
	1618
	2026
	2537
	3178
	3980

	Commercial/ Industrial
	10%
	880
	1102
	1380
	1728
	2164

	Unaccounted for Water - 25%
	25%
	2823
	3536
	4428
	5545
	6945

	Treatment Works Losses - 5%
	5%
	706
	884
	1107
	1386
	1736

	Total Water Demand
	 
	14823
	18563
	23247
	29113
	36459

	 
	 
	 
	 
	 
	 
	 

	Medium Variant - 2.5% Growth Rate of Population
	 
	 
	 
	 

	Population
	 
	86109
	97575
	110567
	125288
	141970

	Domestic Water Demand
	 
	7607
	8840
	10017
	11351
	12863

	Health/ Education/ Institution
	 
	1382
	1626
	1843
	2088
	2366

	Commercial/ Industrial
	10%
	761
	884
	1002
	1135
	1286

	Unaccounted for Water - 25%
	25%
	2437
	2838
	3215
	3644
	4129

	Treatment Works Losses - 5%
	5%
	609
	709
	804
	911
	1032

	Total Water Demand
	 
	12796
	14897
	16881
	19129
	21676

	 
	 
	 
	 
	 
	 
	 

	Low Variant - 1.5% Growth Rate of Population
	 
	 
	 
	 
	 

	Population
	 
	81095
	87411
	94219
	101557
	109466

	Domestic Water Demand
	 
	7347
	7919
	8536
	9201
	9918

	Health/ Education/ Institution
	 
	1351
	1457
	1570
	1692
	1824

	Commercial/ Industrial
	10%
	735
	792
	854
	920
	992

	Unaccounted for Water - 25%
	25%
	2358
	2542
	2740
	2953
	3183

	Treatment Works Losses - 5%
	5%
	590
	636
	685
	738
	796

	Total Water Demand
	 
	12381
	13346
	14385
	15505
	16713


6.5.5 Recommendations

It is recommended that the overall water demand for the Municipality be based in the Medium Forecast as it is the most plausible and the distribution of the population is based on trends which are most likely to be followed in the long term.

Based on the Medium Forecast the overall water demand at the design horizons is as follows:

· Present Year 2005 
-
12,796m3/day

· Year 2025


-
21,676m3/day

7. PROJECT GOALS

7.1 Development Goal
The agreed long term (2025) Development Goal of the Kenyan-German Co-operation in the project area is to ensure sustainable provision of safe and sufficient water and sanitation services for the urban population in selected towns in an economically, ecologically and socially viable and sustainable manner.

The resultant effect of the improved water and sanitation services will contribute to improvement of the health of the urban population by reducing water borne diseases and enhance economic development in the region.

7.2 Project Objective

The objective of the project is to fulfill the agreed long term development goal in selected Towns in the Nzoia Cluster to be covered in two phases as follows:

· Phase II -  Kakamega, Busia and Nambale

· Phase III - Mumias, Butere, Kimilili, Malakisi, Kapenguria and Makutano.

The proposed project results have been defined to satisfy this objective and indicators selected to measure the achievement of the project objective. The indicators selected are as follows:

· Improvement in water supply and sanitation services by ensuring the achieved water production and sanitation system utilization meets the full design capacities of the water supply and sanitation systems.

· Reduction of Unaccounted for Water (UfW) to 25%

· Improvement in revenue collection efficiency to 98%

· Ensuring drinking water quality meets Ministry of Water & Irrigation and World Health Organisation Standards

· Ensuring treated wastewater effluent quality meets Ministry of Water & Irrigation, National Environmental Management Authority (NEMA) and World Health Organisation Standards

· Ensuring full recovery of operational costs for water supply and sanitation services

Table 7.1 shows a matrix of the indicators to be used in measuring the achievement of the project objective and their target levels for the medium term (2009) and long term (2025).

Figure 7.1 Indicators Matrix
7.3 Target Groups and Priorities

7.3.1 Target Groups 

The Ultimate Target and beneficiaries of the Project is the population of the selected Towns in the Nzoia Cluster who will receive and pay for a sustainable and economically viable water supply service and have access to adequate sanitation facilities. 

The current situation indicates that only about 50% of the population in the towns are served by the existing water supply systems and less than 50% of the connections in the served area are active. Therefore, less than 25% of the population in the project area presently have access to piped water supply. The rest of the population either rely on traditional sources, obtain water from neighbours or purchase water from vendors often at prices higher than those charged for piped connections.

It is mainly the population in low cost housing and informal settlements that is currently forced to use alternative water sources. Improved service standards and coverage will directly benefit this element of the target group.

Furthermore, as the responsibility for collecting water traditionally falls on the female members of the household, improved levels of service and coverage will reduce the time taken by women to collect water and, consequently, increase the time available for productive work. This will contribute to reducing poverty levels in the project area.

Commercial water users are another important target group, as increased availability and reliability of water supply services will contribute to realizing the potential for increased economic activity in the project area.

The intermediate target groups are organizations newly established in the project area in accordance with the Water Act, 2002, namely the Water Service Board and the Water Service Provider. These organizations will be provided with access to investment funds for rehabilitation of existing facilities and for expansion of facilities to increase coverage of services in line with the Development Goal indicators.

7.3.2 Priorities

The selection of priorities for investment support has been based on a number of factors as follows:

· Potential commercial viability

· Potential for the impact of an improved level of service delivery on the greatest number of consumers in the short term

· Basic soundness of existing infrastructure and operational and management systems

· Perceived willingness to combine service management on a cluster basis for improved cost effectiveness, in accordance with the Water Act and National Water Services Strategy

· Geographical proximity for more cost effective management

· Maximum potential impact of initially available investment funds.
8. WATER AND SANITATION SERVICE PROVIDERS

Under the Water Act 2002, the Water and Sanitation Schemes for the Phase II Towns of Kakamega, Busia and Nambale fall within the Lake Victoria North Water Services Board (LVNWSB), who in turn are required to appoint Water Service Providers (WSP’s) to operate and maintain these systems in each Town. 

The present status regarding the management of the Water and Sanitation Systems in Kakamega is as follows:

· Kakamega Town

The Water Supply System for Kakamega Town was transferred by the National Water Conservation and Pipeline Corporation (NWCPC) to LVNWSB on 1st July 2005. In the Interim period, LVNWSB started operating and running the system from 1st  August 2005. 

No Water service Provider has been appointed at present. The System is being managed by a Project Manager appointed by LVNWSB and his team directly under the supervision of LVNWSB.

LVNWSB took over 53 nr staff from NWCPC and are responsible for the payment of their salaries. 8 nr staff from Ministry of Water and Irrigation (MWI) are also part of the organisation operating the water system. In the Interim period up to end of July 2006, the payment for MWI staff, electricity bills and supply of chemicals required for treatment of water is being undertaken by Ministry of Water and Irrigation.

The Sewerage System for Kakamega Town is being operated and managed by Kakamega Municipal Council. The revenue is being collected by the Interim Water Service Provider i.e LVNWSB. As per the arrangement with the previous water service provider “NWCPC” the revenue collected should be transferred to the Municipal Council. This has not been effected since August 2005 when the Water Service Provider took over operations of the water system.

8.1 Appointment of Water and Sanitation Service Providers

At the Inception Stage of Nzoia Cluster, it was envisaged that the 12 Towns under Phases I, II, and III will be managed by a single Water Service Provider.

Due to logistical reasons and rationalization of operations, it is possible that the Nzoia Cluster can be divided into two smaller Clusters:

· Northern Cluster comprising of Seven Towns of Kitale, Bungoma, Webuye, Kimilili, Malakisi, Kapenguria and Makutano, operated by Nzoia Water and Sanitation Company Ltd. (NZOWASCO)

· Southern Cluster comprising of Five Towns of Kakamega, Busia, Nambale, Mumias and Butere, operated by Western Water and Sanitation Service Company Ltd.

During a meeting held on 16th November, 2005 between LVNWSB and CES/GFA/MIBP Joint Venture, LVNWSB indicated that the Western Water and Sanitation Co. Ltd has been registered and advertisements for appointment of Directors is in hand. The Company has been registered to operate the Water Supply and Sanitation Systems for the Four Towns of Kakamega, Busia, Nambale and Mumias. 

The Inclusion of Butere is yet to be resolved.

8.2 Evaluation of Existing of Water and Sanitation Service Providers

The Terms of Reference of the Feasibility Study requires the evaluation of the existing Water and Sanitation Service Providers. As the appointment and establishment of the Water Service Providers is in a transition stage, LVNWSB indicated that the operation costs for the existing water supply and sanitation systems shall be estimated. 

In this respect the Consultants were asked to use the NZOWASCO model i.e. organisation setup for Corporate Team and Area Offices as a basis for evaluating the operation costs relating to staff.

LVNWSB also confirmed that the sanitation systems in all Towns will be operated and maintained by the Water Services Providers in accordance with the Water Act.

8.3 Proposed Organization Setup – Western Water Service Company Ltd.

The organization setups for the Western Water Service Company including the Technical and Commercial setup at the Area Offices of Kakamega, Busia and Nambale have been developed based on the NZOWASCO model. The Technical and Commercial Staff requirements has been assessed based on the Consultants experience of operational requirements for similar schemes.

The organization setups developed are given in Figures 8.1, 8.2 and 8.3.
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Figure 8.1 Organization Setup, Corporate Management Team
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Figure 8.2 Organization Setup, Kakamega Area Office – Technical Division
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Figure 8.3 Organization Setup, Kakamega Area Office – Commercial Division
8.4 General Initial Assistance in Establishment of Water Service Providers (WSP)

From the problems faced by NZOWASCO in the initial stages of establishment, the following should be addressed:

a) According to “Kenya Employment Act” almost all civil service employees and workers from previous State water institutions must be taken-over by the new Water Service Provider. As these institutions are over-staffed and in some cases under-staffed, economical staff labour expenses may not be achieved.

b) No start-up cash-flow is available to establish basic office and workshop facilities

c) Outstanding debts are very high. Governmental institutions e.g police stations, prisons, schools, etc. are not willing to pay the debts or even to authorize metering of supplies. 

d) Insufficient data about existing facilities especially location of water supply mains and connection details. 

e) Insufficient data about plot owners. 

f) Water laboratory should be established for continuous monitoring of water quality.

g) Unauthorized collection of revenue by staff.

h) Preferential services like continuous supply and full pressure given to some customers only. 

8.4.1 Recommendations 

a) The WSP should be authorized to optimize its personnel staff needs according to Technical and Administrative requirements, independently from previous state working contracts.

b) The WSP shall be provided with a start-up soft-loan or grant, which shall be bound to: 
· energy expenses for first 2 years

· chemicals expenses for first 2 years

· purchase of necessary amount of water meters for installation in first year and tools and equipment for operation and maintenance

· hard and software equipment

· GIS software and training

· Pick-up 4WD vehicles

c) Outstanding debts and fees should not be taken-over by the WSP. A starting point with nil debts should be fixed.

d) The LVNWSB and MWI must support the WSP in order to get agreements with Governmental Institutions for correct metering and payments.

e) It must be ensured by LVNWSB and the relevant Municipalities that all data are made available to WSP from the very beginning.

f) The LVNWSB or the WRMA must provide adequate laboratory facilities for water and sewage analysis, where the services will be charged to the WSP at reasonable prices.

g) A suitable financial control system needs to be established.

h) The WSP must be responsible for Water Supply and Sewerage Services from the very beginning.

i) All future contracts concerning accompanying measures, capacity building or any other external support or funding should be made direct with the WSP in order to increase responsibility and to harmonize operation. The overall responsibility to be still with LVNWSB.

j) In order to establish a proper sewerage system and to prevent groundwater pollution, the WSP must charge non-sewered house connections with a small service fee. From this fee, the client may get regular septic tank emptying for free. The WSP must maintain suitable exhauster equipment. Local artisans should be trained in construction of Ventilated Improved Pit Latrines, etc.

9. EXISTING ASSETS

A valuation of the existing assets in the Kakamega Water Supply and Sanitation Systems been carried out on the basis of current market prices. The value of the assets is shown in Table 9.1 below.

Table 9.1 Kakamega Water Supply and Sanitation Systems Assets Valuation

	DESCRIPTION
	UNIT
	 QTY 
	 RATE 
	 AMOUNT (Kshs) 
	 AMOUNT (Euros) 

	
	WATER SUPPLY COMPONENTS
	
	
	
	
	

	1
	Raw Water Pumping Station
	LS
	
	
	    3,500,000.00 
	    39,772.73 

	2
	Raw Water Rising Mains
	
	
	
	
	

	
	             150mm dia
	m
	150
	   2,768.14 
	       415,221.00 
	      4,718.42 

	
	             250mm dia
	m
	150
	   4,294.80 
	       644,220.00 
	      7,320.68 

	3
	8240m3/d Treatment Works
	m3
	8240
	 10,000.00 
	  82,400,000.00 
	  936,363.64 

	4
	Treated Water Pumping Station
	LS
	
	
	    7,000,000.00 
	    79,545.45 

	5
	Treated Water Rising main
	
	
	
	
	

	
	      150mm dia
	m
	2400
	   2,768.00 
	    6,643,200.00 
	      75,490.91 

	
	      200mm dia
	m
	2400
	   3,044.00 
	    7,305,600.00 
	      83,018.18 

	
	      250mm dia
	m
	2400
	   4,294.80 
	  10,307,520.00 
	    117,130.91 

	6
	Storage Tanks
	
	
	
	
	

	
	   Masonry Tanks, 450m3
	m3
	450
	   6,000.00 
	    2,700,000.00 
	      30,681.82 

	
	   Masonry Tanks, 1120m3
	m3
	1120
	   6,000.00 
	    6,720,000.00 
	      76,363.64 

	
	   Elevated Tank 90m3
	m3
	90
	 10,000.00 
	       900,000.00 
	      10,227.27 

	
	   Elevated Tank 45m3
	m3
	45
	 10,000.00 
	       450,000.00 
	        5,113.64 

	7
	Distribution Mains
	
	
	
	
	

	
	   50-200mm
	m
	50000
	   2,768.14 
	138,407,000.00 
	 1,572,806.82 

	
	   50-25mm
	m
	40000
	      874.16 
	  34,966,400.00 
	    397,345.45 

	8
	Boreholes
	
	
	
	
	

	
	   BH 1
	m
	60
	   7,000.00 
	       420,000.00 
	        4,772.73 

	
	   BH 2
	m
	71
	   7,000.00 
	       497,000.00 
	        5,647.73 

	
	   BH 3
	m
	104
	   7,000.00 
	       728,000.00 
	        8,272.73 

	
	TOTAL VALUE OF EXISTING WATER SUPPLY ASSETS AT PRESENT COST
	     304,004,161.00 
	   3,454,592.74 

	
	
	
	
	
	
	
	
	
	
	

	
	SEWERAGE COMPONENTS
	
	
	
	
	

	1
	Shirere Sewage Treatment Works
	
	
	
	  34,000,000.00 
	    386,363.64 

	2
	Kambi Somali Sewage Treatment Works
	
	
	
	         7,500,000.00 
	        85,227.27 

	3
	Sewer Network
	m
	13,700
	   3,260.18 
	  44,664,442.00 
	    507,550.48 

	
	TOTAL VALUE OF EXISTING SEWERAGE ASSETS AT PRESENT COST
	       86,164,442.00 
	      979,141.39 

	
	
	
	
	
	
	
	
	
	
	

	
	BUILDINGS FOR WATER AND SEWERAGE OPERATOR
	
	
	

	1
	Offices, Workshops, Stores etc
	m2
	1000
	 15,000.00 
	  15,000,000.00 
	    170,454.55 

	
	TOTAL VALUE OF  ASSETS AT PRESENT COST
	
	
	     405,168,603.00 
	   4,604,188.67 


*1 Euro = 88 Kshs (Jan 2006)

10. REHABILITATION MEASURES FOR EXISTING WATER SUPPLY SYSTEM

10.1 General

The Kakamega Water Supply System is operating well below its design capacity of 8,240m3/d. The average recorded production between July 2004 and June 2005 was 5,667m3/d. (68% of Design Capacity.)

The deficit between production capacity and design capacity is primarily a result of the following constraints:

i) Raw Water Pumps

The installed capacity of raw water pumps, 3nr duty no standby, is 109m3/hr each pump, giving a total raw water transmission capacity of 7,848m3/d for 24hr pumping. This is just 95% of the Treatment Works design capacity.

Frequent breakdowns of the raw water pumps results in reduction of raw water transmitted to treatment works.

In addition, no standby pumps are available and operation of pumps is not recommended for 24 hours. Normal operation should be 20 hours and at least 50% standby facility should be available. Based on 20 hour operation, the raw water transmission capacity is 6,540m3/day (79% of Treatment Works design capacity.)

The capacity of the raw water pumps is 79% of the design capacity of the Treatment Works and no Standby pumps are installed.

ii) Capacity of Treatment Works Units

Design capacity verification assessment of the treatment works shows that the surface area of the existing filters is adequate to treat 8,240m3/day. However, the surface loading rates for the horizontal flow sedimentation tanks in the Treatment Works Phase II and IV Lines constructed in 1972 and 1992 are higher than the recommended design values.

Recommended surface loading is 1.0m3/m2/hr whereas present operational surface loading rate is 1.7m3/m2/hr. This leads to inefficient settlement of sediments resulting in overloading of filters which then require backwashing more frequently.  

2nr additional sedimentation tanks are required for the Phase II and Phase IV Treatment Lines

iii) Struja Units

1nr Struja Unit, capacity 400m3/d (5% of design capacity) has been out of operation for over a year due to breakdown of the transfer pumps. Both Struja Units have their filter nozzles blocked.

Rehabilitation of the Struja units and new transfer pumps are required.

iv) Treated Water High Lift Pumps

1. Old Treatment Works Phase I – Design Capacity =1680m3/d

Treated Water Pumps – capacity 50m3/hr, 1nr duty + 1nr standby

       -  capacity = 1200m3/d for 24hour operation



 = 1000m3/d for 20hour operation

       - standby pump is not operational

2. Phase II, III, IV Treatment Works - Design Capacity = 6,560m3/d

Treated Water Pumps – capacity 144m3/hr, 2nr duty + 2nr standby

       -  capacity = 6912m3/d for 24hour operation



 = 5760m3/d for 20hour operation

       - standby pumps not operational

The capacity of the Treated Water High Lift Pumps (Phase I, II, III and IV) is only 82% of the Treatment Works design capacity and the standby pumps are not operational.


v) Disruption in Operations Due to Power Shutdowns

Disruptions in operation of raw water pumps, treatment works and treated water high lift pumps occur occasionally due to power supply shut downs from the National Grid. No standby generator facility has been provided at any of the installations.

Another constraint in the water supply system is the high percentage of unaccounted for water (ufw). The average ufw between July 2004 and July 2005 was 60%. This is primarily because the billed volume forms only 33% of the volume of water produced. The low billed volume is as a result of:

· Non-operational meters: - 50% of the installed consumer meters are not working. The consumers are billed on flat rate basis.

· Water theft: - The total number of registered accounts is 6,424. 2,800 are active while 3,624 are inactive. Some of the inactive consumers must have access to water from the main supply as all of them can not be relying on alternative sources of water.

· Inaccurate consumer meters: - Of the working meters, 1,906nr have not been calibrated since installation. The accuracy of these meters has to be confirmed.

10.2 Proposed Rehabilitation Measures

The rehabilitation works necessary to be carried out to bring the existing water supply system to its design capacity have been identified and costed.  

In addition to the rehabilitation measures, it is proposed to construct a number of water kiosks in order to provide affordable access to potable water for the urban poor who are unable to afford individual water connections. In Kakamega Municipality, 27% of the population is categorized as Low Income (see section 6.4 of this report) and 30% of this low income group has been considered as requiring water kiosks. A criterion of 600 persons per water kiosk has been adopted. The total number of water kiosks required is therefore estimated as follows: 

	Year
	Total Population
	No. of People Requiring Water Kiosks
	Number of water kiosks Required

	2009
	95,165
	7,700
	12

	2025
	141,970
	11,500
	20


The construction costs for the civil and electro mechanical works have been based on market prices or derived from on going or recent projects in Kenya such as the Nyeri Water Supply Project, Eldoret Sanitation Project etc. 

Details of proposed Rehabilitation Measures for Kakamega Water Supply are given in Table 10.1.

Table 10.1 Proposed Rehabilitation Measures for Kakamega Water Supply System

	
	DESCRIPTION
	UNIT
	QTY
	 RATE (KShs) 
	 AMOUNT (KShs) 
	 AMOUNT (EURO'S) 

	A
	New Raw Water Intake Works on Isiukhu River (1987)
	
	
	
	

	
	
	Screens removal mechanism
	L.S
	
	
	             100,000.00 
	              1,136.36 

	
	
	Rehabilitation of raw water pumphouse
	L.S
	
	
	             250,000.00 
	              2,840.91 

	
	
	Replacement of damaged chainlink fencing - 50m
	m
	50
	            3,240.00 
	             162,000.00 
	              1,840.91 

	
	
	Rehabilitation / replacement of electro mechanical equipment
	L.S
	
	
	          2,211,440.00 
	            25,130.00 

	
	
	SUB TOTAL - New Intake Works
	
	
	
	          2,723,440.00 
	            30,948.18 

	B
	Old Gravity Raw Water Intake Works on Isiukhu River (1956)
	
	
	

	
	
	provide screening arrangement
	L.S
	
	
	             200,000.00 
	              2,272.73 

	
	
	Transfer pumping station, electro mechanical works
	L.S
	
	
	             319,440.00 
	              3,630.00 

	
	
	SUB TOTAL - Old Intake Works
	
	
	
	             519,440.00 
	              5,902.73 

	C
	Raw Water Rising Main
	
	
	
	
	

	
	
	Installation of 150mm dia electromagnetic meters, lockable chambers etc
	nr
	1
	
	             220,000.00 
	              2,500.00 

	
	
	Installation of 200mm dia electromagnetic meters, lockable chambers etc
	nr
	1
	
	             308,000.00 
	              3,500.00 

	
	
	SUB TOTAL - Raw Water Rising Main
	
	
	
	             528,000.00 
	              6,000.00 

	D
	Treatment Works
	
	
	
	
	

	
	
	Rehabilitation of chemical mixing and dosing arrangements
	L.S
	
	
	          2,000,000.00 
	            22,727.27 

	
	
	Rehabilitation of mechanical flocculators (1987 Line)
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Provision of  2nr additional horizontal flow sedimentation tanks on 1987 - Phase II Line and 1992 Phase IV Line (17.45m x 4.03m)
	L.S
	
	
	          7,098,000.00 
	            80,659.09 

	
	
	Repair leakage on existing sedimentation tank
	L.S
	
	
	             200,000.00 
	              2,272.73 

	
	
	Rehabilitation of decanting troughs
	L.S
	
	
	             200,000.00 
	              2,272.73 

	
	
	Replacement of 200mm washout valve
	nr
	1
	        100,000.00 
	             100,000.00 
	              1,136.36 

	
	
	Washing of filter media and repacement of fine media in all filters
	L.S
	
	
	             600,000.00 
	              6,818.18 

	
	
	Rehabilitation of valves in filter gallery
	L.S
	
	
	             200,000.00 
	              2,272.73 

	
	
	Replacement of air blowers and electro mechanical equipment
	L.S
	
	
	          1,329,680.00 
	            15,110.00 

	
	
	Rehabilitation of vents for clear water tank
	L.S
	
	
	               50,000.00 
	                 568.18 

	
	
	Rehabilitation of filter nozzles - Struja Units
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Rehabilitation of walkway elevated backwash tank
	L.S
	
	
	             200,000.00 
	              2,272.73 

	
	
	Rehabilitation / replacement of electro mechanical equipment
	L.S
	
	
	          8,902,080.00 
	          101,160.00 

	
	
	Provision of laboratory equipment
	L.S
	
	
	          1,000,000.00 
	            11,363.64 

	
	
	Refurbishment of offices, laboratory and workshop
	L.S
	
	
	        10,000,000.00 
	          113,636.36 

	
	
	New Backwash tank, 100m3 elevated tank
	LS
	
	
	          2,500,000.00 
	            28,409.09 

	
	
	SUB TOTAL - Treatment Works
	
	
	
	        35,379,760.00 
	          402,042.73 

	E
	Treated Water Rising Mains 3nr, 150mm AC, 200mm uPVC, 250mm uPVC
	
	

	
	
	Replacement of old AC rising main with 250mm dia steel pipe
	m
	2400
	            6,825.00 
	        16,380,000.00 
	          186,136.36 

	
	
	Installation of air valve and associated fittings
	nr
	3
	        150,000.00 
	             450,000.00 
	              5,113.64 

	
	
	Installation of 150mm dia electromagnetic meters, lockable chambers etc
	nr
	1
	            2,500.00 
	             220,000.00 
	              2,500.00 

	
	
	Installation of 200mm dia electromagnetic meters, lockable chambers etc
	nr
	1
	            3,500.00 
	             308,000.00 
	              3,500.00 

	
	
	Installation of 250mm dia electromagnetic meters, lockable chambers etc
	nr
	1
	            4,500.00 
	             396,000.00 
	              4,500.00 

	
	
	Rehabilitation of on line and washout valves
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	SUB TOTAL - Treatment Water Rising Mains
	
	
	
	        18,254,000.00 
	          207,431.82 

	F
	Storage Reservoirs - 2 nr masonary tanks, capacity 1,120 m3 and 450m3 ; 2nr steel elevated tanks, capacity 90m3 and 45 m3

	
	
	Rehabilitation of 45m3 steel elevated tank
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Rehabilitation of 90m3 steel elevated tank
	L.S
	
	
	          1,000,000.00 
	            11,363.64 

	
	
	General rehabilitation of valves
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	SUB TOTAL - Storage Reservoirs
	
	
	
	          2,000,000.00 
	            22,727.27 

	G
	Distribution System
	
	
	
	
	

	
	
	Rehabilitation of air valves
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Rehabilitation of fire hydrants
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Replacement of air valves
	L.S
	
	
	          1,000,000.00 
	            11,363.64 

	
	
	Replacement of fire hydrants
	L.S
	
	
	          1,000,000.00 
	            11,363.64 

	
	
	Provision of elevated storage tanks (100m3 capacity) and chlorination arrangement at boreholes 3 nr
	L.S
	
	
	        10,000,000.00 
	          113,636.36 

	
	
	Rehabilitation of isolating valves
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Replacement of isolating valves
	L.S
	
	
	          1,000,000.00 
	            11,363.64 

	
	
	Installation of zonal bulk meters
	L.S
	
	
	          2,500,000.00 
	            28,409.09 

	
	
	Reconstruction of broken chambers and covers
	L.S
	
	
	             750,000.00 
	              8,522.73 

	
	
	Extension of water mains, 200mm to 80mm
	m
	10000
	            2,648.14 
	         26,481,388.01 
	          300,924.86 

	
	
	Extension of service mains for household connections,  50mm to 25mm
	m
	5000
	              874.16 
	          4,370,797.31 
	            49,668.15 

	
	
	Installation of water meters and associated fittings
	nr
	7500
	            4,840.00 
	         36,300,000.00 
	          412,500.00 

	
	
	Construction of Water Kiosks
	nr
	8
	        150,000.00 
	          1,200,000.00 
	            13,636.36 

	
	
	SUB TOTAL - Distribution System
	
	
	
	        86,102,185.32 
	          978,433.92 

	
	
	
	
	
	
	
	

	H
	Miscellaneous Equipment and Vehicles
	
	
	
	
	

	
	
	Double cab pickups
	nr
	1
	     2,500,000.00 
	          2,500,000.00 
	            28,409.09 

	
	
	Pick up
	nr
	2
	     1,600,000.00 
	          3,200,000.00 
	            36,363.64 

	
	
	Motor bikes
	nr
	6
	        400,000.00 
	          2,400,000.00 
	            27,272.73 

	
	
	Tools and equipment for operation and maintenance
	L.S
	
	
	          2,000,000.00 
	            22,727.27 

	
	
	Leak detection equipment for assessment of UfW
	L.S
	
	
	          2,340,000.00 
	            26,590.91 

	
	
	Office, IT and communication equipment
	L.S
	
	
	          2,000,000.00 
	            22,727.27 

	
	
	Billing software
	L.S
	
	
	          2,200,000.00 
	            25,000.00 

	
	
	GIS software and hardware
	L.S
	
	
	          1,320,000.00 
	            15,000.00 

	
	
	Meter testing bench
	L.S
	
	
	          6,160,000.00 
	            70,000.00 

	
	
	SUB TOTAL - Miscellaneous Equipment and Vehicles
	
	
	        24,120,000.00 
	          274,090.91 

	
	
	
	
	
	
	
	

	
	SUB TOTAL 1
	  169,626,825.32 
	    1,927,577.56 

	
	ADD 20% FOR PRELIMINARIES AND GENERAL ITEMS
	     33,925,365.06 
	       385,515.51 

	
	SUB TOTAL 2
	  203,552,190.39 
	    2,313,093.07 

	
	ADD 7.5% FOR PHYSICAL CONTINGENCIES
	     15,266,414.28 
	       173,481.98 

	
	SUB TOTAL 3
	  218,818,604.67 
	    2,486,575.05 

	
	ADD 7.5% FOR PRICE CONTINGENCIES
	     16,411,395.35 
	       186,493.13 

	
	SUB TOTAL 4
	  235,230,000.02 
	    2,673,068.18 

	
	ADD 9% CONSULTANCY COST FOR DESIGN, TENDER DOCUMENT PREPERATION  AND SUPERVISION
	     21,170,700.00 
	       240,576.14 

	GRAND TOTAL FOR KAKAMEGA WATER SUPPLY SYSTEM REHABILITATION WORKS
	  256,400,700.02 
	    2,913,644.32 


*1 Euro = 88 Kshs (Jan 2006)

11. REHABILITATION MEASURES FOR EXISTING SANITATION SYSTEM

The Kakamega Sanitation System, especially the treatment works, are in poor operational state and require urgent rehabilitation.

The Shirere Sewage Treatment Works, which is a waste stabilization ponds system is currently under rehabilitation under a labour contract between the Ministry of Water and Irrigation and M/s Penelly Construction and Engineering Ltd. The original contract completion date was 3rd September, 2004. At present the works are 60% complete and virtually at a standstill. Raw sewage is being discharged into the water course.

The sewage flow into the existing Shirere Treatment Works has been measured over a 4 day period.  The recorded average flow is 2,000m3/d. This is almost 4 times the design capacity of the Treatment Works (525m3/d DWF)

In addition some areas of the Municipality which have attained densities of over 124 persons per hectare are not sewered. According to World Health Organisation (WHO) Report No. 9 – Selection and Design Criteria for Sewerage Projects, these areas should have water borne sanitation systems.

The sanitation system for the unplanned informal areas will be pit latrines. These areas are predominantly low income, high population density with water supply from communal water kiosks.

In Kakamega Municipality 27% of the population is categorized as low income (see section 6.4 of this report). 30% of the low income group are considered to be residing in informal settlements. It is proposed that a construction program to build approximately 100nr Ventilated Improved Pit Latrines be carried out under the rehabilitation works program. In addition, an artisan training program and hygiene campaign will be instituted to improve the general sanitation in these areas. 
A criterion of 8 persons per latrine has been adopted. The overall requirement of pit latrines is estimated as follows:
	Year
	Total Population
	No. of People Requiring Pit Latrines
	Number of Pit Latrines Required

	2009
	95,165
	7,700
	960

	2025
	141,970
	11,500
	1440


Details of proposed Rehabilitation Measures for the Kakamega Sanitation System are given in Table 11.1. 
The construction costs for the civil and electro mechanical works have been based on market prices or derived from current on going projects such as the Nyeri Water Supply Project, Eldoret Sanitation Project etc. 

Table 11.1 Proposed Rehabilitation Measures for the Kakamega Sanitation System

	
	DESCRIPTION
	
	UNIT
	QTY
	 RATE (KShs) 
	 AMOUNT (KShs) 

	A
	Shirere Sewage Treatment Works
	
	
	
	
	

	
	
	Construction of inlet works comprising grit chamber, storm water overflow and venturi flume, ultrasonic flow measurement and totaliser
	L.S
	
	
	          3,500,000.00 
	            39,772.73 

	
	
	Rehabilitation of ponds, inlets, outlets and embankments
	L.S
	
	
	          5,000,000.00 
	            56,818.18 

	
	
	Construction of outfall to river, 100m, 600mm dia
	m
	100
	            2,400.00 
	             240,000.00 
	              2,727.27 

	
	
	Construction of stormwater overflow line 500m, 400mm dia 
	L.S
	500
	            1,600.00 
	             800,000.00 
	              9,090.91 

	
	
	Fencing and Gate
	m
	1200
	            3,240.00 
	          3,888,000.00 
	            44,181.82 

	
	
	Stormwater drainage for treatment works site
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Disposal of sludge stored on embankments under on going remedial works
	L.S
	
	
	          2,500,000.00 
	            28,409.09 

	
	
	Construction of office and laboratory 15m x 4.5m
	m2
	67.5
	          15,000.00 
	          1,012,500.00 
	            11,505.68 

	
	
	Siteworks
	L.S
	
	
	             202,500.00 
	              2,301.14 

	
	
	SUB TOTAL - Shirere Treatment Works
	
	
	
	        17,643,000.00 
	          200,488.64 

	
	
	
	
	
	
	
	

	B
	Kambi Somali Sewage Treatment Works
	
	
	
	
	

	
	
	Construction of inlet works comprising grit chamber, storm water overflow and venturi flume, ultrasonic flow measurement and totaliser
	L.S
	
	
	          3,500,000.00 
	            39,772.73 

	
	
	Desludging, rehabilitation of ponds, inlets, outlets and embankments
	L.S
	
	
	          3,000,000.00 
	            34,090.91 

	
	
	Fencing and Gate
	m
	500
	            3,240.00 
	          1,620,000.00 
	            18,409.09 

	
	
	Construction of office and laboratory 9m x 4.5m
	m2
	40.5
	          15,000.00 
	             607,500.00 
	              6,903.41 

	
	
	Siteworks
	L.S
	
	
	             121,500.00 
	              1,380.68 

	
	
	SUB TOTAL - Kambi Somali Treatment Works
	
	
	
	          8,849,000.00 
	          100,556.82 

	
	
	
	
	
	
	
	

	C
	Sewer Network
	
	
	
	
	

	
	
	Replace missing manhole covers, 10nr
	nr
	10
	          15,000.00 
	             150,000.00 
	              1,704.55 

	
	
	Replace missing step irons in manholes
	L.S
	
	
	             250,000.00 
	              2,840.91 

	
	
	Repair of manholes
	L.S
	
	
	             500,000.00 
	              5,681.82 

	
	
	Extension of sewers to high density development areas, 10km
	m
	10000
	            5,076.19 
	        50,761,900.00 
	          576,839.77 

	
	
	Provision of connections especially in low income high density areas
	L.S
	
	
	        20,000,000.00 
	          227,272.73 

	
	
	SUB TOTAL - Sewer Network
	
	
	
	        71,661,900.00 
	          814,339.77 

	
	
	
	
	
	
	
	

	D
	Miscellaneous 
	
	
	
	
	

	
	
	- On-plot sanitation and hygiene campaigns – Construction of Pit Latrines and training of artisans.
	LS
	 
	 
	          5,000,000.00 
	            56,818.18 

	
	
	- Procurement of O&M equipment
	LS
	
	
	          1,000,000.00 
	            11,363.64 

	
	
	- Hand geared winch for sewer cleaning
	nr
	1
	
	          1,400,000.00 
	            15,909.09 

	
	
	- 500L Trailer Jetter for pipe dia <450
	nr
	1
	
	          2,380,000.00 
	            27,045.45 

	
	
	- Procurement of laboratory equipment
	LS
	
	
	          1,200,000.00 
	            13,636.36 

	
	
	SUB TOTAL - Miscellaneous 
	
	
	
	         10,980,000.00 
	          124,772.73 

	
	
	
	
	
	
	
	

	
	
	SUB TOTAL 1
	  104,133,900.00 
	    1,183,339.77 

	
	
	ADD 20% FOR PRELIMINARIES AND GENERAL ITEMS
	     20,826,780.00 
	       236,667.95 

	
	
	SUB TOTAL 2
	  124,960,680.00 
	    1,420,007.73 

	
	
	ADD 7.5% FOR PHYSICAL CONTINGENCIES
	       9,372,051.00 
	       106,500.58 

	
	
	SUB TOTAL 3
	  134,332,731.00 
	    1,526,508.31 

	
	
	ADD 7.5% FOR PRICE CONTINGENCIES
	     10,074,954.83 
	       114,488.12 

	
	
	SUB TOTAL 4
	  144,407,685.83 
	    1,640,996.43 

	
	
	ADD 9% CONSULTANCY COST FOR DESIGN, TENDER DOCUMENT PREPERATION  AND SUPERVISION
	     12,996,691.72 
	       147,689.68 

	GRAND TOTAL FOR KAKAMEGA SANITATION SYSTEM REHABILITATION WORKS
	  157,404,377.55 
	    1,788,686.11 


*1 Euro = 88 Kshs (Jan 2006)

12. PROPOSED EXPANSION OF THE WATER SUPPLY SYSTEM

12.1 General 

The Year 2025 projected water demand for Kakamega Municipality is 21,076m3/d, capable of serving a population of 141,970 persons. The present water demand is estimated to be 12,796m3/d.
The present design capacity of the Kakamega Water Supply System is 8,240m3/d while the actual average production is presently 5,667m3/d. The system therefore requires augmentation to enable it meet the present and future water demand.

Proposals for expansion of the water supply system have been developed based on availability of sources i.e. surface or groundwater and their safe yields to meet the long term (Year 2025) water demand.

Economic comparisons of various alternative schemes for expansion have been carried out to determine the most viable scheme based on capital investments, energy costs, operation and maintenance costs, operation and maintenance capacity of the water service providers and environmental impacts of the proposed measures.

In selection of the possible sources for water supply, the following basic criteria have been considered:

a) The capacity of the source to supply the future water demand for the area with possible consequences on the adjoining areas.

b) Suitability of the source for a gravity draw off and gravity feed into the reticulation

c) Capital expenditure required to develop the source, operation and maintenance costs

d) Chemical composition of water and type of treatment required to make it fit for human consumption

e) Easy access to the source for routine maintenance

12.2 Surface Water Sources

Potential surface water sources in the vicinity of Kakamega Municipality are:

· River Isiukhu flowing along the Southern boundary of the Municipality

· River Nzoia flowing approximately 40km North of the Municipality

· River Yala flowing approximately 30km South of the Municipality

All the above sources have very high low flows, > 100,000m3/day at 95% probability (1 in 20 year return period) and 98% probability (1 in 50 year return period) low flows

12.3 Ground Water Potential

Hydrogeological data for Kakamega Municipality and the surrounding areas has been collected from Ministry of Water and Irrigation and from previous studies carried out in the area (Ref KEFINCO – Rural Water Supply Development Project – Western Province 1983 – 1985)

The data has been compiled, analysed and evaluated. A summary of the boreholes drilled in the area is as follows: 

· Total of 71 boreholes exist within a radius of about 10 kilometers with an average depth of 56.5 meters

· The mean yield is 3.6 m3/hr.

· The tested discharge rate ranges from 0.5 to 16.4 m3/hr. 

· 7 boreholes were dry

· Two aquifers were encountered at average depths of 19 and 53 meters 

· Static water level was at 10.5 meters 

Zone 1: located on the eastern side of the Town has the highest groundwater potential. Borehole yields in this zone range from 7.6 to 16.4 m3/hr. Only one dry borehole was drilled on the eastern side of the Town. The four productive boreholes located in this zone have a cumulative yield of 945 m3/d, assuming a 20-hour pumping regime.

Zone 2: situated at Lubao Market is located 9 kilometers northeast of the Town. The two boreholes located in this zone yield between 10.2 and 14.4 m3/hr, with an average yield of 12.3 m3/hr. Assuming a 20 hour pumping regime for these two boreholes, a cumulative yield of 490 m3/day can be expected.  

Zone 3: located about 12 kilometers southwest of the Town has three boreholes with yields ranging from 5.7 to 8.0 m3/hr. This site is located from 2 kilometers from the Yala River. The three boreholes located in this zone have a cumulative yield of 414 m3/day assuming a 20-hour pumping regime. 

Further investigation needs to be carried out in these three zones in order to identify aquifer geometry and its groundwater potential. 

The location of the existing boreholes is shown in Figure 12.1 on page 12-3.

Figure 12.1 location of existing boreholes

12.4 Alternative Schemes for Expansion of Water Supply 

A number of alternative schemes for water supply to Kakamega Municipality have been studied. Figure 12.2 on page 12-5 shows locations of headworks and route plans for mains for the alternative schemes studied. Details of the alternative schemes are as follows:

12.4.1 Alternative Scheme 1  

Gravity Scheme from Yala River
The proposed scheme is based on constructing a run-of-the-river intake on River Yala at 1680m amsl near Tindinyo Market along the Kakamega – Kapsabet Road.

Raw Water can be gravitated to the proposed treatment works site at 1640m amsl. Treated water can also be gravitated to storage tanks located in Kakamega Municipality at 1585m amsl and then into the distribution network within the Municipality.

Enroute areas of Shinyalu and Khayega Trading Centres can also be supplied under this scheme. These areas are presently supplied from Shibuye and Shitoke Water Supply Schemes respectively. However, these are pumping systems and the economics of supply from the proposed scheme will be positive in the long term.

Briefly the proposed scheme comprises:

i) Run-of-the-river Intake in River Yala at 1680m amsl

ii) 500mm dia ferrous pipe Raw Water Gravity Main, length 2 km

iii) Treatment Works, capacity 21,700m3/d 

iv) 500mm dia ferrous pipe Treated Water Gravity Main, length 28km

v) 3nr Storage Reservoirs – Capacity 10,000m3
A schematic Layout Plan of Alternative Scheme 1 is given in Figure 12.3 on page 12-6.Table 12.1 outlines the estimated costs for Alternative Scheme 1

	TABLE 12.1  Estimated Costs for Alternative Scheme 1

	DESCRIPTION
	UNIT
	 QTY 
	 RATE 
	 AMOUNT (Kshs) 
	 AMOUNT (Euros) 

	1
	Raw Water Intake on River Yala
	 
	 
	 
	     10,000,000.00 
	       113,636.36 

	2
	Raw Water Gravity Main - 500mm dia, 2km
	m
	    2,000 
	    13,109.96 
	      26,219,920.00 
	       297,953.64 

	3
	21700m3/d Treatment Works
	m3
	  21,700 
	 10,800.00 
	   234,360,000.00 
	    2,663,181.82 

	4
	Treated Water Gravity Main - 500mm dia, 28km
	m
	  28,000 
	    13,109.97 
	    367,079,160.00 
	    4,171,354.09 

	5
	60Km of Water Mains
	m
	  60,000 
	   2,000.00 
	   120,000,000.00 
	    1,363,636.36 

	6
	10000m3 Storage
	m3
	  10,000 
	   8,328.00 
	     83,280,000.00 
	       946,363.64 

	SUB TOTAL 1
	    840,939,080.00 
	    9,144,535.91 

	ADD 20% FOR PRELIMINARIES AND GENERAL ITEMS
	    168,187,816.00 
	    1,911,225.18 

	SUB TOTAL 2
	  1,009,126,896.00 
	  11,467,351.09 

	ADD 7.5% FOR PHYSICAL CONTINGENCIES
	      75,684,517.20 
	       860,051.33 

	SUB TOTAL 3
	  1,084,811,413.20 
	  12,327,402.42 

	ADD 9% CONSULTANCY COST FOR DESIGN, TENDER DOCUMENT PREPERATION  AND SUPERVISION
	      97,633,027.19 
	    1,109,466.22 

	GRAND TOTAL FOR ALTERNATIVE SCHEME 1
	  1,182,444,440.39 
	  13,436,868.64 


*1 Euro = 88 Kshs (Jan 2006)

Figure 12.2 Location of headworks and route plans for mains
Figure 12.3 Schematic layout plan of Alternative Scheme 1
12.4.2 Alternative Scheme 2

Gravity Scheme From Nzoia River (Intake, Treatment Works and Treated Water Transmission Main Shared with Proposed Scheme for Webuye and Bungoma)

The proposed scheme is based on constructing a run-of-the-river intake on River Nzoia at 1720m amsl at Hemstead Bridge. In addition to Kakamega, the scheme will also supply Bungoma and Webuye Municipalities.

Raw Water can be gravitated to the proposed treatment works site at 1680m amsl. Treated water can also be gravitated to Webuye and Bungoma. A proposed 500mm dia branch can supply treated water to Kakamega Municipality.

Enroute areas of Butali, Malava, Mwanza, Lubaa, Lurambi Trading Centres can also be supplied under this scheme. 

Briefly the proposed scheme comprises:

i) Run-of-the-river Intake on River Nzoia at 1720m amsl

ii) 900mm dia ferrous pipe Raw Water Gravity Main, Length 4 km

iii) Treatment Works, total capacity 62,676m3/d for Kakamega, Bungoma and Webuye Municipalities. The ultimate (year 2025) demand for Kakamega Municipality is projected to be 21,676m3/d 

iv) 900mm dia ferrous pipe Treated Water Gravity Main up to Webuye, length 38km

v) Branch main to Kakamega, 500mm dia ferrous pipe Treated Water Gravity Main, length 42km 

vi) 3 nr Storage Reservoirs – Capacity 10,000m3
A Schematic Layout Plan of Alternative 2 is given in Figure 12.4 on page 12-8. 

Table 12.2 on page 12-9 outlines the estimated costs for Alternative Scheme 2. 

The costs of the components of the scheme that are shared by the 3 Municipalities, i.e. Intake Works, Raw Water Gravity Main, Treatment Works, and the 900mm dia Treated Water Gravity Main up to Webuye, have been apportioned to each Municipality by ratio of its projected ultimate (year 2025) water demand. The ultimate demands in the 3 Municipalities to be supplied by this scheme are as follows:

	Municipality
	Year 2025 Demand

(m3/d)
	Municipality’s Demand as % of total

	Kakamega
	21,676
	34.6

	Bungoma
	21,000
	33.5

	Webuye
	20,000
	31.9

	Total
	62,676
	100


Thus the percentage of the costs of the shared scheme components allocated to Kakamega Municipality is 34.6% of the total cost. 

Figure 12.4 Schematic layout plan of Alternative Scheme 2
	TABLE 12.2  Estimated Costs for Alternative Scheme 2

	DESCRIPTION
	UNIT
	 QTY 
	 RATE

(Kshs)

 
	TOTAL AMOUNT (Kshs)

{Kakamega, Webuye,

Bungoma}
	AMOUNT ALLOCATED TO KAKAMEGA

(Kshs)


	AMOUNT ALLOCATED TO KAKAMEGA

{Euros}

	1
	Raw Water Intake on River Nzoia
	LS
	 
	 
	         2,500,000.00 
	864,605.27                                  
	         9,825.06 

	2
	Raw Water Gravity Main - 900mm dia steel pipe, length 4km
	m
	 4,000 
	31,822.44
	127,289,760.00
	44,022,159.00
	      500,251.81   

	3
	Treatment Works, capacity 62,676m3/d 
	m3
	  62,676 
	   10,800.00 
	676,900,800.00
	234,100,800.00
	    2,638,636.36 

	4
	900mm dia ferrous pipe Treated Water Gravity Main, length 38km up to Webuye 
	m
	  38,000 
	 31,822.44
	1,209,252,720.00
	418,210,510.54
	                    4,752,392.17  

	5
	500mm dia ferrous pipe Treated Water Gravity Main, length 42km to Kakamega 
	m
	  42,000 
	   13,443.30 
	-
	564,618,600.00
	    6,416,120.45 

	6
	3nr Storage Tanks - capacity 10000m3 
	m3
	  10,000 
	     8,328.00 
	-
	83,280,000.00
	       946,363.64 

	6
	60km of Water Mains
	m
	 60,000 
	 2,000.00 
	
	     120,000,000.00 
	 1,363,636.36

	SUB TOTAL 1
	             1,465,096,674.82 
	              16,648,825.85 

	ADD 20% FOR PRELIMINARIES AND GENERAL ITEMS
	                293,019,334.96 
	               3,329,765.17 

	SUB TOTAL 2
	             1,758,116,009.78 
	              19,978,591.02 

	ADD 7.5% FOR PHYSICAL CONTINGENCIES
	                131,858,700.73 
	               1,498,394.33 

	SUB TOTAL 3
	             1,889,974,710.51 
	              21,476,985.35 

	ADD 9% CONSULTANCY COST FOR DESIGN, TENDER DOCUMENT PREPARATION AND SUPERVISION
	                170,097,723.95 
	               1,932,928.68 

	GRAND TOTAL FOR ALTERNATIVE SCHEME 2
	             2,060,072,434.46 
	              23,409,914.03 


*1 Euro = 88 Kshs (Jan 2006)
12.4.3 Alternative Scheme 3

Pumping Scheme From Existing Intake on Isiukhu River 

The proposed scheme is based on augmentation of the present water supply system serving Kakamega Municipality. The source of water is the existing intake on River Isiukhu.

Briefly the proposed scheme comprises:

i) Construction of Intake Weir across River Isiukhu at location of the present intake

ii) Augmentation of existing Raw Water Pumping Station 

iii) New Raw Water Pumping Main – 450mm dia ferrous pipe length 200m

iv) Augmentation of existing Treatment Works capacity by 13,700m3/d to 21,700m3/d

v) Augmentation of existing Treated Water Pumping Station

vi) Augmentation of Treated Water Pumping Main to 450mm dia ferrous pipe, length 3km

vii) Augmentation of existing Treated Water Storage capacity by construction of 3nr Storage Reservoirs – capacity 10,000m3
A Schematic Layout Plan of Alternative 3 is given in Figure 12.5 on page 12-10.

Table 12.3 outlines the estimated costs for Alternative Scheme 3.
Figure 12.5 Schematic layout plan of Alternative Scheme 3
	TABLE 12.3  Estimated Costs for Alternative Scheme 3

	DESCRIPTION
	UNIT
	 QTY 
	 RATE 
	AMOUNT (Kshs)
	AMOUNT (Euros)

	1
	3.2Km of 450mm dia Pumping Mains (Raw and Treated Water)
	m
	3,200 
	 12,091.95 
	      38,694,240.00 
	       439,707.27 

	2
	Low Lift pumping station & pumps
	LS
	
	
	 10,348,800.00 
	       117,600.00 

	3
	13700m3/d Treatment Works 
	m3
	13,700 
	 10,800.00 
	    147,960,000.00 
	    1,681,363.64 

	4
	High Lift pumping station & pumps
	LS
	
	
	      42,900,000.00 
	       487,500.00 

	5
	10000m3 Storage 
	m3
	10,000 
	8,328.00 
	83,280,000.00 
	946,363.64 

	6
	60km of Water Mains
	m
	 60,000 
	 2,000.00 
	     120,000,000.00 
	    1,363,636.36

	SUB TOTAL 1
	    493,323,040.00 
	    5,605,943.64 

	ADD 20% FOR PRELIMINARIES AND GENERAL ITEMS
	      98,664,608.00 
	    1,121,188.73 

	SUB TOTAL 2
	    591,987,648.00 
	    6,727,132.36 

	ADD 7.5% FOR PHYSICAL CONTINGENCIES
	      44,399,073.60 
	       504,534.93 

	SUB TOTAL 3
	    636,386,721.60 
	    7,231,667.29 

	ADD 9% CONSULTANCY COST FOR DESIGN, TENDER DOCUMENT PREPERATION  AND SUPERVISION
	      57,274,804.94 
	       650,850.06 

	GRAND TOTAL FOR ALTERNATIVE SCHEME 3
	    693,661,526.54 
	    7,882,517.35 


*
1 Euro = 88 Kshs (Jan 2006)
12.5 Economic Analysis of the Alternative Water Supply Schemes

In order to identify and select the most economical water supply scheme, an economic analysis has been carried out for the alternative schemes studied.  A discounted cash flow analysis has been carried out for each scheme over the 20 year project period up to year 2025. Details of the costs considered in the analysis are given below. 

12.5.1 Project Costs

a. Capital Costs

Estimated capital costs of the alternative schemes are given in Tables 12.1 to 12.3. The costs are based on current market prices or derived from current on going projects such as the Nyeri Water Supply Project, Eldoret Sanitation Project etc.
b. Maintenance Costs

The annual maintenance costs have been taken as 1% of the capital cost for permanent structures like intakes, pipelines, pumping stations, treatment works etc and as 5% of the capital cost for mechanical installations like pumps.

c. Renewal Costs for Pumps and Motors

Pumps and motors require replacement at the end of their 10 year economic life. An annual allocation for their renewal cost has been considered in the analysis.

In the gravity schemes the pump renewal costs considered are the costs of backwash pumps. In the pumping scheme raw and treated water pumps make up the main element of pump renewal costs. 

d. Electricity Costs

Electricity costs have been estimated based on the current Kenya Power and Lighting Company (KPLC) Tariff of Kshs12 per kWh. In the pumping scheme the main electricity costs are costs of raw and treated water pumping. In the gravity schemes the electricity costs considered are the costs of backwash and domestic water pumping within the treatment works. 

Details of the annual power requirements and charges are given in Appendix C.1.
e. Chemical Costs

These include the costs of Alum and Chlorine. Details of annual chemical requirements and costs are given in Appendix C.2.
f. Staff Costs

The staff costs are based on the proposed organisation structure given in Section 8 for the water service provider, the Western Water and Sanitation Service Company (WEWASSCO). These costs include costs for the Kakamega Area Office staff and the Corporate Team (Head Office). 

The Head Office costs have been apportioned to the three schemes to be managed by WEWASSCO, i.e. Kakamega, Busia and Nambale, in the ratio of the projected year 2025 water demand in each scheme as follows: 

	Municipality
	Year 2025 Demand

(m3/d)
	Municipality’s Demand 

as % of Total Demand for Cluster

	Kakamega
	                    21,676 
	                    59.6 

	Busia 
	                    12,846 
	                    35.3 

	Nambale
	                     1,865 
	                     5.1 

	Total Demand for Cluster of 3 Towns
	                    36,387 
	                    100 


The percentage of WEWASCO Head Office Costs allocated to the Kakamega Scheme is thus 59.6% of the total cost. Details of the staff costs are given in Appendix C.3.
g. Indirect Costs

These include such costs as overhead costs for the water service provider, license fees payable to the Water Board and the Water Resources Management Authority, leave, health insurance, sick leave, gratuity etc. These are estimated to be 20% of the overall cost of a scheme.

12.5.2 Discounted Cash Flow Analysis

Rates of 12%, 10% and 8% have been used to calculate the present day values of the scheme costs over a period of 20 years for the discounted cash flow analysis. These are detailed in Tables 12.4 to 12.8.

TABLE 12.4 Capital Costs of Alternative Schemes

	Component
	Scheme 1                     (Gravity Scheme from Yala River)
	Scheme 2                      (Gravity Scheme from Nzoia River)
	Scheme 3                       (Pumping Scheme from existing River Isiukhu Intake)

	Civil Works (Kshs)
	1,179,417,127.90
	2,057,045,234.46
	620,412,726.54

	Pumps and Motors (Kshs)
	3,027,200.00 
	3,027,200.00 
	73,248,800.00

	Total Cost  (Kshs)
	1,182,444,327.90
	2,060,072,434.46
	693,661,526.54

	Total Cost  (Euro)
	13,436,867.36
	23,409,914.03
	7,882,517.35


TABLE 12.5 Annual Operation and Maintenance Costs for Alternative Schemes
	Component
	Scheme 1                     (Gravity Scheme from Yala River)
	Scheme 2                      (Gravity Scheme from Nzoia River)
	Scheme 3                       (Pumping Scheme from existing River Isiukhu Intake)

	Maintenance Costs (Kshs)
	             11,945,531.28 
	              20,721,812.34 
	                                  9,866,567.27 

	Electricity Charges (Kshs)
	4,210,513.55
	4,210,513.55
	                                96,865,716.58 

	Chemical Costs (Kshs)
	17,197,235.71
	17,197,235.71
	17,197,235.71

	Staff Costs (Kshs)
	             29,774,267.38 
	              29,774,267.38 
	                                31,014,035.38 

	TOTAL COSTS (Kshs)
	             63,127,547.93 
	              71,903,829.00 
	                             154,943,554.95 

	TOTAL COSTS (Euro)
	                   717,358.50 
	                   817,088.97 
	                                  1,760,722.22 


TABLE 12.5 Total Costs Over 20 Year Period – Present Value at 12% Discount Rate 
	
	Component
	Scheme 1                     (Gravity Scheme from Yala River)

(Kshs)
	Scheme 2                      (Gravity Scheme from Nzoia River)

(Kshs)
	Scheme 3                       (Pumping Scheme from existing River Isiukhu Intake)
(Kshs)

	A
	Capital Cost 
	   1,182,444,327.90 
	     2,060,072,434.46 
	           693,661,526.54 

	B
	Recurrent Costs
	 
	 
	 

	
	Maintenance
	       89,226,472.45 
	       154,780,409.10 
	             73,697,767.95 

	
	Pumps & Motors Renewal after 10 years
	                   974,677.38 
	                   974,677.38 
	                                23,584,153.21 

	
	Chemical Costs
	     128,453,782.66 
	       128,453,782.66 
	            128,453,782.66 

	
	Electricity Charges
	      31,450,193.62 
	         31,450,193.62 
	            723,533,009.15 

	
	Staff Costs
	     222,397,211.69 
	       222,397,211.69 
	            231,657,588.87 

	
	SUB TOTAL
	1,654,946,665.70
	2,598,128,708.91
	1,874,587,828.39

	C
	Indirect Costs (20%)
	     330,989,333.14 
	       519,625,741.78 
	            374,917,565.68 

	TOTAL COSTS (Kshs)
	  1,985,935,998.84 
	    3,117,754,450.69 
	         2,249,505,394.07 

	TOTAL COSTS (Euro)
	             22,567,454.53 
	              35,429,027.85 
	                                25,562,561.30 


TABLE 12.6 Total Costs Over 20 Year Period – Present Value at 10% Discount Rate 
	
	Component
	Scheme 1                     (Gravity Scheme from Yala River)

(Kshs)
	Scheme 2                      (Gravity Scheme from Nzoia River)

(Kshs)
	Scheme 3                       (Pumping Scheme from existing River Isiukhu Intake)

(Kshs)

	A
	Capital Cost 
	        1,182,444,327.90 
	        2,060,072,434.46 
	                             693,661,526.54 

	B
	Recurrent Costs
	 
	 
	 

	
	Maintenance
	           101,699,041.71 
	           176,416,469.78 
	                                83,999,649.11 

	
	Pumps & Motors Renewal after 10 years
	                1,059,952.95 
	                1,059,952.95 
	                                25,647,556.09 

	
	Chemical Costs
	           146,409,762.06 
	           146,409,762.06 
	                             146,409,762.06 

	
	Electricity Charges
	             35,846,475.43 
	              35,846,475.43 
	                             824,672,450.39 

	
	Staff Costs
	           253,485,122.59 
	           253,485,122.59 
	                             264,039,966.45 

	
	SUB TOTAL
	1,720,944,682.64
	2,673,290,217.28
	2,038,430,910.65

	C
	Indirect Costs (20%)
	           344,188,936.53 
	           534,658,043.46 
	                             407,686,182.13 

	TOTAL COSTS (Kshs)
	        2,065,133,619.17 
	        3,207,948,260.73 
	                          2,446,117,092.78 

	TOTAL COSTS (Euro)
	             23,467,427.49 
	              36,453,957.51 
	                                27,796,785.15 


TABLE 12.7 Total Costs Over 20 Year Period – Present Value at 8% Discount Rate 
	
	Component
	Scheme 1                     (Gravity Scheme from Yala River)

(Kshs)
	Scheme 2                      (Gravity Scheme from Nzoia River)

(Kshs)
	Scheme 3                       (Pumping Scheme from existing River Isiukhu Intake)

(Kshs)

	A
	Capital Cost 
	        1,182,444,327.90 
	        2,060,072,434.46 
	                             693,661,526.54 

	B
	Recurrent Costs
	 
	 
	 

	
	Maintenance
	           117,282,986.96 
	           203,449,808.15 
	                                96,871,411.82 

	
	Pumps & Motors Renewal after 10 years
	                1,157,505.56 
	                1,157,505.56 
	                                28,008,024.99 

	
	Chemical Costs
	           168,844,995.24 
	           168,844,995.24 
	                             168,844,995.24 

	
	Electricity Charges
	             41,339,442.73 
	              41,339,442.73 
	                             951,041,884.14 

	
	Staff Costs
	           292,328,146.13 
	           292,328,146.13 
	                             304,500,371.11 

	
	SUB TOTAL
	1,803,397,404.52
	2,767,192,332.28
	2,242,928,213.85

	C
	Indirect Costs (20%)
	           360,679,480.90 
	           553,438,466.46 
	                             448,585,642.77 

	TOTAL COSTS (Kshs)
	        2,164,076,885.43 
	        3,320,630,798.73 
	                          2,691,513,856.61 

	TOTAL COSTS (Euro)
	             24,591,782.79 
	              37,734,440.89 
	                                30,585,384.73 


12.5.3 Conclusion 
1. The most economical scheme on the basis of initial capital investment is Alternative Scheme 3, Pumping Scheme from Existing River Isiukhu Intake, at a capital cost of  Kshs 693,661,526.54 (Euro 7,882,517.35)
2. The most economical scheme on the basis of 20 years Discounted Cash Flow Analysis for capital and maintenance costs is Alternative Scheme 1, Gravity Scheme from Yala River at a capital cost of Kshs 1,182,444,440.39 (Euro 13,436,868.64) and Discounted 20 year total cost of  Kshs 1,985,935,998.84  (Euro 22,567,454.52)
12.5.4 Recommendation  

Although the Pumping Scheme Alternative 3 is cheaper than the Gravity Scheme Alternative 1 on the basis of initial capital requirement, operational problems associated with pumping schemes, primarily disruptions due to lack of operational capacity, power outages, inability to source routine spares and high power costs resulting in cash flow problems for the operator make Alternative 3 less preferable.  

Alternative Scheme 1, Gravity scheme from Yala River, works out to be the most economical alternative on the basis of 20 years Discounted Cash Flow Analysis for capital and maintenance costs. In the long run the gravity scheme would be the most economical alternative.

Therefore, it is recommended that Alternative Scheme 1, Gravity Scheme from Yala River, be adopted.

Briefly, the scheme would consist of the following components:
i) Run-of-the-river Intake on River Yala at 1680m amsl

ii) 500mm dia ferrous pipe Raw Water Gravity Main, length 2 km

iii) Treatment Works, capacity 21,700m3/d 

iv) 500mm dia ferrous pipe Treated Water Gravity Main, length 28km

v) 3nr Storage Reservoirs – Capacity 10,000m3
vi) 60km of Distribution Mains

The estimated total cost for the scheme would be as follows:
Initial Capital Cost


-
Kshs 1,182,444,440.39 (Euro 13,436,868.64)
Capital Cost per head


-
Kshs. 8,328,83 (Euro 94.65)
Annual Running Cost per head 
-
Kshs. 444.65 (Euro 5.05)
13. PROPOSED EXPANSION OF THE SANITATION SYSTEM

13.1 General

The existing Sanitation System in Kakamega Municipality consists of approximately 13km of sewers ranging in diameter between 150mm to 300mm and two Sewage Treatment Works at Shirere and Kambi Somali respectively. The existing Sewage Treatment Works consist of waste stabilisation pond systems.
The existing Sanitation System is overloaded. The present sewage flows into the Shirere Treatment Works have been measured to be approximately 2,000m3/d, which is almost 4 times its design capacity of 525m3/d. Most sections of the sewer system experience frequent sewage overflows.

It is proposed to augment the existing system to meet the present sewage flows generated in the sewered areas and to expand the system to meet the Municipality’s requirements up to year 2025 in line with the expected development of the Town.
A proposal for the expansion of the Sanitation System has been developed based on the Municipality’s topography, population growth and development trends and land use patterns.
13.2 Sewerage Drainage Areas

An analysis of the topography of Kakamega Municipality shows that the area can be spilt into 2 Sewerage Drainage Areas: Upper Sewerage Drainage Area (USDA) and Lower Sewerage Drainage Area (LSDA). Each Sewerage Drainage Area can be further split into Sub-Drainage Areas.
USDA is the area to the North and West of the Mumias-Kakamega-Webuye Road which traverses the Municipality while LSDA is the area to the South and East of the Road. The Municipality generally slopes downwards in the South-Westerly direction.
A layout plan of the Sewerage Drainage Areas and Sub-Drainage Areas is shown in Figure 13.1 on page 13-2.

The Drainage Areas have been used as the basis for planning the proposed trunk sewers, reticulation systems and possible locations of sewage Treatment Works and Pumping Stations.
13.3 Estimation of Wastewater Generation 

The areas to be served with water borne sanitation have been selected on the basis of population densities, topography and the expected future development trends in the Municipality. The land use plan for the Municipality has been used in the estimation of sewage volumes expected to be generated in the areas to be sewered. 

The Land Use Plan for the Municipality is shown in Figure 13.2 on page 13-3.
Figure 13.1 Sewage Drainage Areas in Kakamega

Figure 13.2 Land use patterns in Kakamega Municipality

Estimation of sewage flows has been based on water consumption and effluent production figures for different consumer groups given in the Water Design Manual (Ministry of Water and Irrigation), the World Health Organisation (WHO) Report No. 9 and results of recent water demand studies carried out for other urban municipalities in Kenya. The figures are given in Table 13.1 below:

Table 13.1 Sewage Generation Rates from Various Types of Water Consumers

	Type of Establishment
	Daily Water Supply

(l/c/day)
	Daily Water consumption

(l/c/day)
	Unit
	Sewage Reduction Factor

[%]
	Quantity of Sewage Flow

(l/c/day)

	Residential
· High Income
· Medium Income
· Low Income
	120
90

60
	90
67.5

45
	Head

Head

Head
	75

80

85
	67.5
54
38.25

	Commercial Institutions 
	20,000 l/Ha/day
	15,000 l/Ha/day
	Ha
	85
	12,750 l/Ha/day

	Hospitals

      - High Class

- Medium Class

- Low Class
	400

200

100
	300

150

75
	Bed

Bed

Bed
	80

80

80
	240

120

60

	Hotels

· High Class
· Low Class
· Others


	600

100

300


	450

75

225


	Bed

Bed

Bed


	80

80

80


	360

60
180



	Industrial
	25,000 l/Ha/day
	18,750 l/Ha/day
	Ha
	80
	15,000 l/Ha/day


In the table above, the Daily Water Supply includes Unaccounted for Water (UfW) of 25% of total supply. The Daily Water Consumption is the Daily Water Supply minus Unaccounted for Water. 

In the derivation of the sewage flows to the Treatment Works it is estimated that there will be a 100% sewer connections where sewerage facility is provided. Based on this concept the expected sewage flows to the Treatment Works are as follows:
	Drainage Area
	Year 
	Sewage Flows

(m3/d)

	Upper Sewerage Drainage Area
	2015
	3,051

	
	2025
	3,222

	Lower Sewerage Drainage Area 
	2015
	7,678

	
	2025
	8,109


13.4 Phasing of the Sewerage System’s Expansion

It is proposed that the expansion of the Sewerage System be phased in accordance with the Town’s expected development trends and population growth pattern. A layout plan showing the proposed phasing of the Sewerage System’s expansion is shown in Figure 13.3 on page 13-5.  

Figure 13.3 Proposed Phasing of the Sewerage System Expansion 

The proposed phases of the Sewerage System expansion and the areas to be covered under each phase are as follows:

i) Phase I (2007-9)

· Lurambi
· Shimala

· Maraba

· Milimani

· The Areas along the Kakamega-Webuye Road and the Kakamega-Kisumu Road

ii) Phase II (2015)

· Shikoti
· Shirere

· The Area along the Kakamega-Mumias Road
13.5 Options for Wastewater Treatment 

Selection of a suitable Sewage Treatment Process is dependent on the following factors:
· Initial capital costs

· Operation and maintenance costs

· Effluent quality required
· Sludge stability required

· Land requirements

· Level of labour requirements

· Stability of process to shock loading

· Degree of pathogen removal

· Flexibility for expansion

· Ease of land reclamation

· Mechanisation

· Simplicity of operation

Several treatment processes may be considered for sewage treatment. These include:

· Waste Stabilization Ponds 

· Activated Sludge Process

· Extended Aeration (Oxidation Ditches)

· Aerated Lagoons

· Biofiltration

· Anaerobic Digestion

· Reed Beds

· Floating Aquatic Plant Systems

· Land Application

For Kakamega Municipality, only systems which are widely used, simple to operate, have low operation and maintenance costs and have a proven performance in developing country situations have been considered. In view of these considerations, the most suitable   treatment process for Kakamega Municipality is Waste Stabilisation Ponds Systems.
Waste Stabilisation Ponds (WSPs) are the existing wastewater treatment system in Kakamega. WSPs are large basins in which sewage is treated by entirely natural processes, with algae playing a major role in providing photosynthetic oxygen. Retention times are long (>20 days) which results in high pathogen removal but also in high land area requirements. No mechanical plant is necessary (unless pumping is required to lift the wastewater into the first pond in the series) and all the energy needed for treatment is provided by sunlight. Consequently they are extremely cheap to operate and maintain. 

Advantages of WSPs include:

· Simplicity of operation

· Low operational costs with minimal energy requirements

· Low maintenance costs

· High degree of pathogen removal

· High degree of security of treatment due to long retention times

· Ability to accept widely fluctuating loads due to long retention times

· Effluent ideally suited to agricultural reuse with good fertiliser value

Disadvantages of WSPs include:

· Large land requirements (adequate land is available within the Municipality)
· If disposal to a water body is required, relatively high final effluent suspended solids and BOD (due to algae) may have a detrimental effect depending on the water body in question.

Although listed as a disadvantage, the presence of algae should the final effluent should not pose a significant problem because:

· High algae levels are usually related to overloaded conditions. The final effluent from a correctly loaded pond is relatively clear.

· The algae may be incorporated rapidly into the food chain of a receiving water body if a suitable consumer organism is present.

WSPs are now recognised as being the most suitable form of wastewater treatment system for developing countries due to their simplicity of operation and low operation and maintenance costs. In addition, suitable land is available at reasonable cost in Kakamega Municipality. WSPs are therefore recommended as the most suitable wastewater treatment option for the Municipality. 

13.6 Proposal for the Expansion of the Kakamega Sanitation System 
The expansion of the Kakamega Sanitation System will involve the following components:

1) Phase I Works (Year 2007-9)

i. Sewage Treatment Works – 2nr Sewage Treatment Works are proposed, consisting of Waste Stabilisation Pond Systems with the following components:
· Inlet Works with screens and ultra-sonic flow measurement devices

· Anaerobic Ponds

· Primary and Secondary Facultative Ponds

· Maturation Ponds

· Outlet Works

The proposed Sewage Treatment Works are:

a. Upper Zone Treatment Works:- This Treatment Works will treat wastewater from the Upper Sewerage Drainage Area. The Upper Zone Treatment Works will have an ultimate (year 2025) Design Capacity of 3500m3/d. 
Sewage treatment at the existing Kambi Somali Treatment Works will be abandoned and operations transferred to the Upper Zone Treatment Works. 
b. Lower Zone Treatment Works: - This Treatment Works will treat wastewater from the Lower Sewerage Drainage Area. The Lower Zone Treatment Works will have an ultimate (year 2025) Design Capacity of 8500m3/d. 

Sewage treatment at the existing Shirere Treatment Works will be abandoned and operations transferred to the Lower Zone Treatment Works. 

ii. Sewers – approximate total length 30km

2) Phase II Works (Year 2015)

i. Sewage Pumping Station – This will be located in the Upper Sewerage Drainage Area. It will pump wastewater from the areas to be sewered under the Phase II Works to the Upper Zone Treatment Works. The Pumping Station will have an ultimate (year 2025) pumping capacity of 400m3/d. 
ii. Sewers - approximate total length 10km. 

13.7 Cost of the Proposed Expansion of the Kakamega Sanitation System 

Estimated capital costs of the Sanitation System’s expansion measures are given in Table 13.2. The costs are based on current market prices or derived from on going projects such as the Nyeri Water Supply Project, Eldoret Sanitation Project etc.
	TABLE 13.2  Proposed Expansion Measures for the Kakamega Sanitation System

	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT (Kshs)
	AMOUNT (Euros)

	1
	8500m3 Treatment Works – Phase I (2007-9)
	m3
	8,500
	27,300.00
	    232,050,000.00 
	    2,636,931.82 

	2
	3500m3 Treatment Works – Phase II (2015)
	m3
	3,500
	27,300.00
	      95,550,000.00 
	    1,085,795.45 

	3
	200mm dia Ferrous Pipe Rising Main (length 1.5km) and Sewage Pumping Station, capacity 400m3/d - Phase II 2015
	L.S
	 
	 
	      14,000,000.00 
	       159,090.91 

	4
	Sewers
	m
	40,000
	5,076.00
	 203,040,000.00 
	   2,307,272.73 

	5
	Plot Connections
	L.S
	 
	 
	   20,000,000.00 
	      227,272.73 

	6
	On-plot sanitation and hygiene campaigns
	L.S
	 
	 
	      5,000,000.00 
	         56,818.18 

	SUB TOTAL 1
	    569,640,000.00 
	    6,473,181.82 

	ADD 20% FOR PRELIMINARIES AND GENERAL ITEMS
	    113,928,000.00 
	    1,294,636.36 

	SUB TOTAL 2
	    683,568,000.00 
	    7,767,818.18 

	ADD 7.5% FOR PHYSICAL CONTINGENCIES
	      51,267,600.00 
	       582,586.36 

	SUB TOTAL 3
	    734,835,600.00 
	    8,350,404.55 

	ADD 9% CONSULTANCY COST FOR DESIGN, TENDER DOCUMENT PREPERATION  AND SUPERVISION
	      66,135,204.00 
	       751,536.41 

	GRAND TOTAL FOR KAKAMEGA SEWERAGE EXPANSION WORKS 
	    800,970,804.00 
	    9,101,940.95 


*
1 Euro = 88 Kshs (Jan 2006)
14. FINANCIAL ANALYSIS

14.1 Introduction  

The primary objective of this chapter is to analyse and present the financial impact of improved water and sewerage management in the town of Kakamega. The overall concept has been described and presented in the early chapters of this report. It will therefore not be repeated here and technical aspects will be referred to hereafter only if essential for a better understanding of aspects examined in the financial analysis. 

The approach followed is that of a Cost/Benefit Analysis emphasising financial criteria with regard to the continued operation of a rehabilitated and expanded water supply and sewerage and management system. Included in the present evaluation, some aspects will be discussed with regard to an appropriate future tariff structure.

The data applied and the information used in forming the conclusions presented in this report originate in most cases from the data collected by our team during the reconnaissance period in the project area. If other sources have been used they have been cited accordingly. The data used and all conclusions forwarded hereafter are therefore based on the latest available information with bearing on project activities and the region in which the project is located. 

All information related to aspects discussed in the report compiled either in graphical or tabular form, extending each over more than half a page, has been presented in Appendix D1: Financial Analysis. The latter has been structured to give either general information (Appendix D.1) or to inform on financial evaluation of the base version in constant and current terms (Appendix D.2 and D.3 respectively). The same numbering of tables has been used in all cases in order to ease the comparison of identical topics evaluated under varying assumptions.

14.2 Principles and Procedures

The methodology adopted for the financial analysis follows the Guidelines for Project Assessment (GPA) of international donor agencies, based on widely accepted techniques for the appraisal of natural resources development projects. They therefore provide a good basis for achieving the necessary degree of uniformity and comparability of results of the present analysis with similar projects of different regions. 

As stipulated in former sections, the planning period covers 20 years, and the year 2006 has been chosen as the starting year of implementation. All benefits and costs have been valued in 2005 prices. Further general assumptions apply: 

Monetary unit: mill.

 Euro (€)

Base year of cost estimates: 
2005



Planning horizon: 

2006 - 2025 (20 years)

Exchange rates: 

2005  1€ = KSh 88,00

All calculations are done in Euro. The rates applied to update future costs and benefits to current prices as well as exchange rates used to convert local currency into Euro are those shown in the Table 14.1 below.


Table 14.1: Exchange Rates and Inflation Factors

	
	2005
	2010
	2015
	2020

	Exchange rate 1)
	
	
	
	

	-  Euro
	88,0
	107
	119
	122

	Inflation Factor 
	
	
	
	

	- Foreign
	2,5
	1,5
	1,5
	0

	- Local
	8,0
	5,0
	3,0
	0




 Source: various statistical yearbooks, inflation rates have been assumed by the Consultant


            1) Kenya Shilling (KSh) per unit of foreign exchange

Above inflation rates are assumed to apply throughout the planning period. Local rates, in particular, may appear to be rather optimistic, yet, they are believed justified as they may reflect the currently rather favourable economic development in Kenya. As from year 2020 onwards, no further inflation has been taken into account as any development beyond that date is considered to be too speculative. 

The opportunity cost of capital (discount rate) has been assumed to be 12 %, considered by many donor agencies to be the appropriate rate with regard to the financial evaluation of projects providing basic needs in Kenya such as water supply and sewerage services. However, alternative rates have been applied where sensitivity factors ask for a widened judgement, particularly with regard to the determination of dynamic unit costs.  
Cost of facilities and equipment, which already exist at  the start-up of the rehabilitation  and expansion works with regard to both water supply and sewerage, where applicable, have been regarded as sunk costs and have consequently not been taken account of with regard to financing and depreciation. Values of existing assets, however, have been determined in order to calculate maintenance costs to be taken account of in ongoing as well as future operations. Residual values for rehabilitated and new assets with an economic life beyond the planning period have been considered, even though their value, because of discounting practices, becomes negligible. For assets, such as mechanical and electrical equipment, whose economic service life ends within the planning period, future replacement costs have been included.

Value added tax (VAT) has not been included in the analysis, except for production factors such as energy and chemicals, which have been majored at a rate of 16%. According to the specific organisational set-up of the recommended project, by which the overall management will be mainly the responsibility of the public Head Organisation, the Western Water and Sanitation Service Company in combination with the Municipality, there services will be exempted from VAT payments. This may be justified, as extra VAT charges may easily raise water fees above levels the majority of the population will neither be able to afford nor willing to pay, which would put the potential success of the project at stake from the beginning. 
Accordingly, other taxes and duties, such as excise tax and import duties, have also not been taken account of, as those charges, according to our information, do not apply in Kenya when projects of national interest, such as water and sanitation management, are concerned. However, profits generated by the Water Service Provider have been subjected to taxes at a rate of 30% of the Net Income before tax (see Table 8: Cash Flow, Table 9: Income & Expenditure Statement and Table 10: Sources & Application of Funds, attached to the present for verification in Annex D2 and Annex D3 in constant and current terms respectively) .

Secondary benefits and costs not quantifiable in monetary terms, have not been taken account of here. 
Price increases will be taken account of as composite annual rates of foreign and local inflation. The corresponding ratio of each category will depend on the amount of local and foreign investment costs, including physical contingencies but excluding costs for Detailed Design and Supervision. 
The analysis is based on the assumption that the future water supply and sanitation will finally be operated under the cover of the Western Water and Sanitation Service Company with operational responsibility for day to day operations granted to the Water Service Provider. However, to achieve a high standard of managerial efficiency, particularly with regard to fee collection and to ensure enforcement of necessary regulations related to water supply and sewage services in general terms, a close co-operation between the head organisation and the municipality involved in the water supply and waste water disposal activities, will be essential. 


The present financial analysis is comprised of the following two components:

· Profitability analysis, and

· Cash flow (financial statement) analysis.

The profitability analysis relies on discounting methods of the cash flow induced by the implementation and operation of the proposed water supply and sewerage system, including financing, operation and replacement costs. They are compared to the revenues generated by the entity once in operation. The main elements are the:
· Dynamic unit costs (prime costs) of water supply, and the 

· Financial internal rate of return (FIRR)
The cash flow analysis, on the other hand, is based on accounting principles. It serves to determine the liquidity and overall financial status of the enterprise. The impact of the financing conditions assumed is incorporated in the cash flow analysis.
The economic viability, finally, of the recommended water supply and sewerage concept has been judged on the basis of three decision criteria, as follows: 
· The internal rate of Return (IRR), 

· The  Net Present Value (NPV), and

· The Benefit-Cost Ratio. 

Each of the above criterion on its own may not suffice to comprehensively judge the outcome of the assessment. In combination, however, with the financial tables such as the Cash flow, Income and Expenditure Statement and the Sources and Application of Funds, they form an appropriate basis for final judgement.
14.3 Project Costs
All costs presented hereafter are estimates. They correspond to actual conditions with regard to civil works and all locally to be procured equipment and materials and are based on our experience in the planning of corresponding projects under conditions similar to those in Kenya. Costs for internationally to be procured mechanical and electrical equipment and material are based on information collected in the region. They refer to state of the art technologies appropriate for the conditions in the project area and least cost solutions in particular with regard to efficient water supply and sewerage operations.

A more detailed discussion of project costs as appropriate for financial analysis follows in sections 14.3.1: Investment Costs, and 14.3.2: Operation and Maintenance Costs below.

14.3.1 Investment Costs

Investment costs have been determined by the structural and operational requirements necessary to achieve the given objectives. Structural requirements, design criteria and technical designs as well as cost estimates have been explained in detail in previous Sections 10 to 13 in this report. All costs with regard to the recommended concept have been identified in sufficient detail so as not to invalidate final conclusions and recommendations given in the present report.
It should be noted that the implementation schedule clearly distinguishes between two distinct phases. They are recapitulated as follows:

· Rehabilitation works: 
assumed to be realised between 2006 and 2007, and 

· Expansion works: which have been scheduled to be implemented between 2007 and 2009

As can be seen from above timing, it has been assumed that part of the rehabilitation and the expansion works can be executed in parallel so as to assure the achievement of full operational conditions as early as possible. 
Detailed investment cost estimates are given in Appendix D.1. They are shown in aggregate form in Tables 6 to 7, based on 2005 prices. Table 5 informs on the value of existing assets. Table 6 refers to major rehabilitation works necessary to bring the system back to about the original design capacity, while Table 7 covers the investment costs with regard to the expansion of the water supply and sanitation system envisaged. A global implementation schedule is presented in Table 1.1: Implementation Schedule, which shows the successive completion of all implementation stages in percentage rates. All information mentioned has been presented in Appendix D.1: Basic Information. 

Table 1.1: Investment Schedule translates the time schedule into an investment schedule (see Table 1.2), informing on combined rehabilitation and expansion investments and their distribution during the planning period. The table distinguishes between constant (see Appendix D.2) and current terms, presented in Appendix D.3.

Costs distinguish between local and foreign portions of investment costs according to the origin of the equipment and material, including indirect foreign exchange costs. The proportions of local and foreign cost components of the Kakamega scheme are 65 % and 35 % respectively. In estimating the import content of the local investment cost component of the present project, data (adapted according to our estimates) of a former study on water management in a country similar to Kenya has been used to determine the import requirements of locally produced goods and services. 
All unit costs are assumed to comprise freight and installation (where applicable). In order to account for uncertainties in planning, a physical contingency of 7.5 %, excluding costs for land, and a financial contingency according to the periodical inflation rates cited in Table 14.1 above have been included. Costs for Detailed Design and tendering as well as for consultancy services have been included at a rate of 9%.

Table 14.2 below recapitulates investment costs by distinguishing between major components together forming the recommended water management concept, in constant 2005 prices, both in Euro and Kenyan Shillings (KSh). 


Table 14.2:  Overall Investment Costs in 2005 prices                                                                                                                                                           

[image: image5.emf]Total Total

Investm Local cost Foreign  cost Investm

Mill. € % Mill. € mill. Ksh % Mill. € mill. Ksh mill. Ksh

Rehabilitation

  - Civil structure 1,20 71 0,8 74 29 0,4 31 105

  - M&E equipment 2,26 71 1,6 141 29 0,7 58 199

  - Mobile equipment 0,27 0 0,0 0 100 0,3 24 24

          Sub-Total   3,73 2,4 215 1,3 114 329

Extension

  - Civil structure 14,69 63 9,2 813 37 5,5 480 1.293

  - M&E equipment 4,55 63 2,9 251 37 1,7 149 400

  - Mobile equipment 0,00 0 0,0 0 100 0,0 0 0

          Sub-Total   19,24 63 12,1 1.064 37 7,1 629 1.693

  Consultancy  Services 2,07 0 0,0 0 100 2,1 182 182

Total Base Cost 25,07 58 14,57 1.282 42 10,50 924 2.206

  Contingencies (physical) 2) 1,72 63 1,1 95 37 0,6 56 152

26,79 58 15,65 1.377,52 42 11,14 980 2.358 Total 


Depreciation, calculated on a straight-line basis, is considered according to the economic life of all components of civil works, equipment and vehicles. The individual duration of their corresponding service life has been estimated based on the values given in the Design Manual for Water Supply in Kenya from the Ministry of Water and Irrigation as shown hereafter. Land is not depreciated. 
· Civil works, dams, boreholes
40 years

· Pumps, Diesel engines
10 years


· Electric motors, switch gear
10 years

· Mechanical equipment

10 years

· Mobile equipment

  7 years
Replacement and depreciation costs and their development in the course of the planning period have been computed and presented in Table 2: Replacement and Table 9: Income and Expenditure Statement, both in constant and current terms, see Appendixes D.2: Financial Analysis in constant and Appendix D.3: Financial Analysis in current terms, respectively.

Based on the service life mentioned above and the corresponding period of active service of each item by the end of the planning period, salvage values have been computed as shown below and have been included (as negative investments in the year 2025) in the analysis.



Table 14.3:   Salvage values

	Component
	Salvage values, mill € (in constant 2005 prices)

	
	Civil works
	Mechanical & Electrical equipment
	Mobile  equipment

	Rehabilitation works
	0.6
	1.0
	0.1

	Expansion works
	7.9
	2,4
	0.0


14.3.2 Operation and Maintenance Costs

Recurrent costs refer to annual expenses required to continuously operate the water supply and sewage system. They include maintenance and operation expenditures such as energy, chemicals, personnel costs, including fringe benefits, and materials. They do not include regular cash outlays such as debt service charges and depreciation, as those have been computed separately. However, they include estimates on water extraction charges which will most likely be levied by the Government in the very near future.   

Recurrent costs have been given special attention as the improved and expanded water management system in the project area must be looked at as a long term development which will, most likely, need financial support from outside, particularly during the initial years. Details as to the calculatory basis of operation and maintenance costs will be provided further down in this chapter. 
The following four main groups have been taken into account as recurrent costs:
· Operation & Maintenance (O&M),

· Inputs,

· Personnel, 

· Administration. 

Operation & Maintenance (O&M)
In cases, where distinct unit rates, such as prices for fuel, energy, numbers of staff, etc. are not applicable, percentage rates as of the initial investments have been used to determine in particular maintenance costs. The rates applied in the present analysis originate from the Design Manual for Water Supply in Kenya from the Ministry of Water and Irrigation as well as on our experience in similar projects. Those rates are as shown below. They do not include costs for personnel or financial costs such as interest and depreciation.
· Civil works

   1.0 %

· M&E equipment 
 3.0 %

· Mobile equipment 
 5.0 %

It is worthwhile to mention that O&M costs have been calculated to increase gradually in such way that they will be below average values in the first half of the planning period and above average thereafter, to take account of higher costs of ageing equipment and material. 
Inputs 
In the present case, items under this heading can be limited to costs necessary for energy and chemicals only as other production factors generally summarised under ”goods and services” are not required.
The demand for electric energy has been based on the specific requirements of all water and sewage treatment plants and individual types of pump stations. The specific cost per KWh has been given as 0.139 €, including 16% VAT.

Costs for chemicals have been determined to be 23,981 € per million cubic meter for surface water as follows:



Table 14.4: Chemical Rates and Prices

	Chemical
	Kg/mill m3 
	€/Kg
	€/mill m3 

	Alum
	 58,500
	0.343
	19,881

	Soda ash
	    1,400
	0.132
	   185

	Chlor
	    2,700
	1.450
	   3,915

	Total
	
	
	23,981


Above cited quantities and prices correspond to about actual values currently applied in the Kakamega water treatment plant. Unit prices include VAT at a rate of 16%.

Personnel
Technical staff required to supervise and to operate the entire system has been based on a ratio of total staff per connection (water supply only). Based on the relevant data for 2005 this ratio has been computed to be about 8 personnel units per connection in the year 2005 decreasing to 6 in 2010 and 4 in the year 2025. 

Table 14.5:  Staff requirements (2005 prices)

	
	
	Water supply
	Sewerage
	

	Qualification
	Wage/month
	No of staff
	No of staff
	€/month 1)

	Area Manager
	795
	  1.7
	0.3
	1.591

	Officer in charge
	558
	  6.0
	1.0
	3.880

	Supervisor
	341
	  8.5
	1.5
	3.409

	Administrative staff
	227
	23.0
	4.0
	6.126

	Skilled worker
	196
	10.2
	1.8
	2.348

	Unskilled w.
	165
	  6.8
	1.2
	1.319

	Total /Average
	
	56.0
	10.0
	3,400




1) including social charges 

The average wage rate per ”personnel unit” has been calculated to be 3,400 and 3,390 (rounded) € per person and year, including social charges and premiums paid by the operator for personnel for water supply and sewerage services respectively. The corresponding calculation is based on data (for water) specified in Table 14.5 above.

The number of staff corresponds to the planned organisation structure starting once the new management system will be in place, expected to come about in the very near future. It will include all staff of both the Technical and the Commercial Division. 

Water Extraction Fees

It is assumed that water fees will be levied by the Government with regard to water extraction from public sources in the very near future. To take account of this development corresponding costs at a rate of 10% of revenues based on the volumes water billed have been included in the present analysis.

Training

Given the fact that either water supply or modern sewerage techniques do not represent technologies not yet known to Kakamega, training on a large scale to assure continuous and effective management and operation of the newly installed assets may not be required.

However, it is assumed that some training efforts will have to be directed towards the operation of the improved and enlarged system in order to achieve the envisaged objectives of more reliable and regular services to the optimum.

Realizing that concrete training programs may only be established in detail at the beginning of expanded operation, a lump sum of 50,000 € has been retained in our analysis, spent in two applications of 25,000 € each between the years 2007 and 2008. It is expected that important parts of the training program may be realized in co-operation with local agencies or projects operating in the area, benefiting from their previous experience in existing systems.

Administration
Administration costs include such cost items as staff (i.e. billing and customer relation services), office costs, insurance, equipment and materials. For staff, equipment and material, again a percentage rate has been applied. A rate of 20% for administration expenses covering staff, equipment and material assumed to be required to strengthen the work of the technical staff in the supervision and operation of the water supply and sewerage system has been calculated from the costs for staff presently employed. This is assumed to about correspond to actual conditions at present. 

In addition, extra administration expenses have been taken into account as in the near future substantial managerial and supervisory tasks will be organized jointly through the Western Water and Sanitation Service Company Ltd. covering the four towns of Kakamega, Busia, Nambale and Mumias. The repartition of the corresponding total costs of € 191,000 per year (about 16,8 million KSh) has been done on the pro rata production of raw water per year and utility. Accordingly, Kakamega has to bear about 66% of the costs, translating into € 0.13 million per year.

Non operational expenses such as local bank interest, commission expenses and currency exchange losses have not been taken into account.
Total annual operation and maintenance costs throughout the planning period are summarised in Table 3: Operation and Maintenance, referring to constant and current prices in Annex D.2 and D.3 respectively. 
For the benefit of an easy evaluation, total operation and maintenance costs with regard to the recommended water supply and sewerage disposal concept, have been determined separately for each criteria as summarised in the table below.
Table  14.6 : Average O&M costs per major components (constant prices)

	Cost factor
	Unit
	2010
	2015
	2020
	2025

	Maintenance
	Mill. €
	0.32
	0.40
	0.48
	0.55

	Energy
	Mill. €
	0.05
	0,05
	0,05
	0.05

	Chemicals
	Mill. €
	0.08
	0.12
	0.15
	0.17

	Personnel
	Mill. €
	0.31
	0.37
	0.44
	0.48

	Water Extraction Fees
	Mill. €
	0.12
	0.32
	0.66
	1.23

	Administration
	Mill. €
	0.19
	0.20
	0.22
	0.23

	Total
	Mill. €
	1.06
	1.47
	2.00
	2.71


The table above refers to aggregate units based on the specification provided in the chapters cited above. Table 3: Operation and Maintenance in Appendixes D.2 and D.3, in constant and current terms, respectively, inform on main cost factors, such as maintenance, operation, staff expenditures and administrative costs, applying to all operational aspects listed in the table above. In addition, the table also informs on details as to the development of O&M costs over time throughout the project planning period. It may be examined both, in constant as well as current terms in the tables attached to the present as indicated above. 
14.3.3 Working Capital

In addition to the investment costs, provisions for working capital have been considered in order to ensure continuous operation of all activities, especially during the initial years of the project. The working capital has been estimated on the basis of minimum coverage required for different categories. The following has been assumed:
Operating cash:
1.0 month  (= 8 %) of annual personnel costs,

Accounts receivable 

1.0 month  (= 8%)  of annual inflow   

Inventories:

2.0 month  (= 17 %) of maintenance costs

Increase in net working capital (N.W.C.), which is the balance between current assets and current liabilities, has been estimated by introducing a (calculatory) factor for accounts payable (approximately two months from annual personnel costs). For details see Table 4: Working Capital, Appendixes D.2 and D.3, in constant and current terms respectively. 
Increase in NWC may be used as an important indicator with regard to the liquidity of the organisation in charge. It is further considered in the calculation of the Cash Flow (see Table 8) and the Sources and Application of Funds Statement (see Table 10). Both tables may be reviewed in detail in Appendixes D.2 and D.3, in constant and current terms respectively

14.4 Benefits
The provision of reliable water supply and sewage disposal services carries substantial benefits to households and enterprises alike. Households themselves value convenient and reliable supplies because of time savings, amenity and health benefits, in addition to cost savings, in particular for enterprises. 
Details as to the organisational set-up of the newly to be established Water and Sanitation Service Company, and in particular relevant fee setting principles remain to be agreed upon. With regard to the evaluation of the financial viability the water supply and sewerage system will be regarded as one operational unit per town. Special conditions as to the operational relationship between the public Head Organisation and the operator in Kakamega have thus not been taken into account. It is assumed that operational settings, particularly with regard to the power and responsibility of each of the two parties concerned, including rules for the enforcement of regulations and the collection of the fees, will be agreed upon in the very near future. 
With regard to revenue generation, it has been assumed that the operator, in principal, can rely on and freely dispose of the full amount of the water charges and waste water disposal fees from all consumers, including public and private enterprises taking part in the improved and expanded water supply and sewerage system. 
14.4.1 Water Charges 
Revenues in the ideal case should permit to fully recover both, recurrent costs and capital expenditures of services provided. Experience, however, indicates that water supply and sanitation systems in low or middle-income countries are generally not self-supporting.
Indeed, the initial financial analysis for the present undertaking, based on the tariff structure in force at present, clearly proved that financial viability and economic sustainability of the services concerned can not be achieved. This does not come as a real surprise as the present tariff, even though it comprises all items, which in total regulate the service conditions with regard to water supply and sanitation, dates back to 1999 with neither increases nor corrections for inflation ever since. Given for instance the inflation in Kenya of about on average 9% annually from 1999 to present, historical rates of 1999 would now be worth 1.82 times the original value, not counting real tariff increases.
It is meanwhile common understanding that services like most of all water supply to private, especially urban consumers are to be considered as basic needs. At the same time it is also generally accepted that the costs of such supplies should be borne by the users themselves. When this is the case, especially private households should have the opportunity to participate in the planning process with regard to the type of service they want. For large urban areas, however, where the long term provision of reliable supplies of the required quality is at stake, formal services are the norm. Private preferences as to the type of services become of subordinate emphasis while technical solutions orientated on the need for an optimal long-term water resources management gain priority. 
Against this background it becomes obvious that more often complex water supply systems are required which are characterised by long construction periods on the one hand and only a gradual increase in the revenue extracted from the operation on the other. Cost recovery rather than profit maximisation becomes the main concern for the utility in charge of corresponding services. Relevant institutional arrangements include appropriate economic instruments to encourage especially non-domestic users to use the required services to the full. While this, most of all in a prosperous urban area may not pose a major problem, the corresponding situation for domestic users, especially in areas of more rural character such as Kakamega, may be less obvious. 

14.4.2 Tariff Structure
Following the “full cost recovery principle”, our approach to revenue generation in the context of the present analysis, capable to meet the above mentioned challenge, is based on the tariff structure outlined in Table 4: Tariff Structure, and presented in Appendix D.1: Basic Information, for closer examination. The tariff structure outlined corresponds to the regulations in force in Kenya at present, however, the table referred to also informs on tariff developments over time in real terms (excluding inflation).
The tariff structure in force at present, in order to achieve utmost charging equability, already combines financial with social elements, such as cross-over subsidisation. Groups with a higher financing capacity such as high income groups, public and private institutions, commercial and industrial enterprises consequently pay higher rates as less well off brackets of the population. Yet, the introduction of a tariff structure permitting financially viable and sustainable operations has taken priority. This includes that water will have to be paid for in full, even by consumers below 10 m3, who, according to present regulations, only pay a flat rate of 200 KSh per month. In addition, price increases of on average 12.25% per year have been assumed until 2013 and of 10.5% per year thereafter. Details as to the principles followed are outlined hereafter.

In view to evaluate the financing capacity of domestic users of public services like water supply, information on financial resources at the disposal of different groups of the population concerned becomes the decisive criteria. The information available on household income applicable to the city of Kakamega is vague and most likely not very reliable. Corresponding data give figures of about:
·   10,000 KSh per month for low income groups,

·   17,500 KSh per month for middle income groups, and 

·   25,000 KSh for households with high income.

The disposable household income may now be applied as a yardstick to determine the affordability of domestic consumers. By international standards it is commonly agreed that about 5 % of the disposable income represent an acceptable portion affordable by domestic consumers to pay for water supply and sanitation.
The order of magnitude of households belonging to different income categories based on percentage rates obtained in the region was given with 27, 47 and 26 % for low, medium and high income groups respectively.

Table 14.7 : Household Water consumption per income group and monthly water bills

	

 Income group
	Water consumption
	Monthly bill 1)
	Affordable Income

	
	l/c/d
	m3/month
	KSh/month
	%
	(5%), KSh/month

	Low
	59
	 9.1
	250
	2.5
	  500

	Medium low
	90
	15.1
	476
	2.7
	  875

	High
	120
	20.2
	762
	3.1
	1,250


1) in 2008 including increases of 12.25%/a

Knowledge of the financing capacity of domestic consumers to pay for above services is a valuable information on its own but not yet sufficient to allow a judgement on the affordability. Additional information is required as to the water consumption per income group and the corresponding tariff structure to quantify monthly consumption bills in monetary terms. 
The monthly bill as been calculated according to the tariff structure assumed to be in force in 2008 to reflect more realistically the conditions for private households, as shown below. It does not include meter rent of on average 50 KSh (0.57 €) per connection (private households) levied on a monthly basis. 

  1  -  10 m3

25   KSh/m3

11  -  20 m3

32   KSh/m3, and

  >     20 m3

38   KSh/m3.

Affordable income in above table refers to the capacity to pay for water supply and sanitation charges per income group based on 5 % of the disposable income including services related to sanitation. For the latter a ratio of about 50% of water charges has been applied. 

Above figures, especially the monthly bill in percent of affordable income, show that the disposable income of domestic consumers would currently suffice on average to pay for water supply according to specific consumption and rates set by the tariff structure, as assumed for the present analysis. 

However, it should be realised that affordability is an outside judgement, based on official information on the financing capacities of different consumer groups. It gives only very limited information with regard to their willingness to pay for the services offered.

If, for instance, in the course of new or extended water supply services water quality, as perceived by potential beneficiaries, will increase in future, due to the implementation of the proposed new scheme, or the supply of water will be more regularly and more efficiently as in the past, consumers’ willingness to pay will be positively affected. Consequently, if in the view of the community, felt needs are properly addressed by the improved and enlarged system, consumers are likely to contribute to those services even above the rates representing affordability. Affordability rates may thus be regarded as the lowest level of private resources available for the payment of public services. 

Detailed investigations into affordability and willingness to pay, however, have not been included in the evaluation of cost recovery as it is extremely time consuming and demands very detailed information of socio-economic conditions of the population concerned, which was not available. 
14.4.3 Revenues
From Table 7: Revenues, presented in constant and current terms in Appendixes D.2 and D.3 respectively, it can be seen that the major portion of the operation revenues come from water sales and waste water charges. Whereby waste water charges have assumed to correspond to about 50 % of water charges in all consumer groups. The population connected to the sewerage system has been estimated to develop from 30% at present to 50 % up to the year 2010, increasing to 65% up to the year 2015 and remaining at that level thereafter, referring to families benefiting from piped water supplies. 

Other major revenues originate from services rendered for water and sewerage connections. Non-operation revenues, such as interest received and other revenues such as late payment penalties and charges for closing and opening meters have not been taken into account. 
According to the information provided, the average billing ratio, referring to the numbers of units billed (private households, enterprises etc.), does not correspond to figures commonly found in similar organisations. In our calculations we have assumed a rate of about 63% at present (2005), which will develop to 100% during the first five years (2010) of operation. On the other hand, the collecting ratio, defined as the percentage rate of payments out of the total amount billed, reaches 64 % at present. From there it may be concluded, that in the future corresponding inflows would hardly suffice to fully cover the service costs (recurrent costs and capital expenditures) of the new water supply and sanitation system once fully operational. For the benefit of realistic planning we have therefore assumed that the collection ratio would improve to 95% within the first five years of operation, where it will stay throughout the remaining planning period. 

Managerial responsibility for pursuing activities required to achieve above improvements, such as public awareness campaigns to enhance consumers' willingness to pay, will be with both, the private operator as well as the public Head Organisation, including the enforcement and compliance with regulations. 

14.4.4 Other Revenues

Other revenues may be generated by general services related to water supply programmes and in particular sanitation services, such as health education, service and maintenance contracts for large costumer. Corresponding income has been taken into account in the present analysis at a rate of 30% of waste water revenues.

Some revenues may also accrue from fines resulting from arrears payments. In line with financial management practices of similar organisations a rate in the range of one to five per cent of outstanding charges may apply. However, in the present case, corresponding revenues have not been considered. 

A break-down of all revenues retained in the present analysis and their development over time is demonstrated in Table 7: Revenues, Appendixes D.2 and D.3, in constant and current terms respectively. For the benefit of a closer examination, additional details have been provided in Table 1: Water Demand, in Appendix D.1, which informs on the present population, population coverage ratios, specific water demand and total water consumption as well as on total raw water volumes produced, including corresponding growth rates. Table 2: Water per User Group and Table 3: Connections, give further details as to specific water consumption per user group in million m3 per year and the number of connections per user group. In addition, Table 3 informs on assumed growth rates to determine the future number of non-household connections, while the development of household connections themselves has been linked to the development of population coverage. Increases have been assumed to develop according to the size of households, assumed to be 7.3, 6.0 and 5.0 members per household for the periods 2005 to 2009; 2010 to 2014 and 2015 to 2025 respectively
.  
14.5 Project Financing
Details as to the financing of the project have been forwarded by the donor agency and the financing pattern is therefore as follows:
With regard to financing all investment costs, that is expenses for rehabilitation and expansion works have been taken into account, including, consultancy services. Total project costs come to € 26.79 million, equivalent to 2,358 million KSh.

Table 8: Financing

[image: image6.emf]Total

Investm. % Mill. € % Mill. € Mill. € %

Cosultancy Services  2,07 80,0 1,65 20,0 0,41 0,00

Rehabilitation

Civil works 1,29 80,0 1,03 20,0 0,26 0,00

M&E 2,43 80,0 1,95 20,0 0,49 0,00

Mobile equipment 0,29 80,0 0,24 20,0 0,06 0,00

Sub-total 4,01 3,21 0,80 0,00

% 80,0 20,0 0,0

Extension

Civil works 15,79 80,0 12,63 20,0 3,16 0,00

M&E 4,89 80,0 3,91 20,0 0,98 0,00

Mobile equipment 0,00 80,0 0,00 20,0 0,00 0,00

Sub-total 20,68 16,54 4,14 0,00

% 80,0 20,0 0,0

Total 26,79 21,44 5,36 0,00

% 80,0 20,0 0,0

External Local Internal

Financing


As proposed by the donor agency, financing conditions in the present case will follow the pattern of a mixed financing, often adopted for projects providing basic needs, combining a soft loan component with a grant. Therefore we have planned the financing to be based on a soft loan which will cover about 80 % of total costs to be financed from external sources, while the remaining part of 20% will come as a grant from local sources (Government of Kenya). Equity financing by the Service provider is therefore not foreseen. Table 14.9 below summarises the information outlined above and informs on the disbursement schedule at the same time.


Table 14.9:  Financing pattern *)
	Loan
	Unit
	
	Disbursement

	
	
	Total
	2006
	2007
	2008
	2009

	Soft loan
	Mill €
	21.44
	0.96
	7.25
	6.65
	6.65

	Local loan 
	Mill €
	0
	0
	0
	0
	0

	Grant (local)
	Mill €
	5.36
	0.24
	1.80
	1.66
	1.66



     *) all figures rounded



Detailed financing conditions have been summarised below:


Soft loan 

· Interest rate:

        2,5    % per annum

· Interest during construction    0,25  % per annum

· Commitment charges:
        0,25  % of the outstanding loan


· Total loan period:
                40  years

· Grace period:

        10  years

· Repayment period:

        30  years

More detailed information as to the financing schedule may be taken from Table 5: Financing and Table 6: Debt Service in Appendices D.2 and D.3, where Table 5 informs on the financing schedule with regard to each type of loan, while Table 6 summarises the debt service in general terms.
Common to most investments in new water supply and sanitation activities in combination with slow revenue generation built-up, appropriate financing arrangements become one of the crucial focus points. Indeed, this also applies to the financial viability of the project recommended in the present report, as can be taken from the financial statements such as the Cash flow, Income and Expenditure Statement and Application and Sources of Funds in constant and current terms, attached to the present in Appendix D.2 and D.3 respectively. More detailed financing concepts will have to be reviewed, emphasising in particular the need for external financial support during the early years of operation, as revealed by the financial statement mentioned above. Relevant guiding principles are outlined below.
Because of the benefits of an efficient and reliable water supply and sanitation system accruing mostly to private users, including, next to households, private entrepreneurs in industry, commerce and services, consumer’s willingness to pay may be positively effected. However, given the tight economic situation currently prevailing in the region and the limited financing capacities of mainly the private users, water charges may hardly be increased beyond the rates discussed above, particularly not in the early years of the project, even though the need for financial support then is most demanding. Nevertheless, increases in water charges, particularly for the commercial and industrial sector, still remain a viable option in combination with an appropriate tariff structure, based on variable user charges combined with elements such as the polluter pays principle, increasing block rates and cross-over subsidisation based on financing capacities.

From the above it becomes clear that the development of one generally applicable funding strategy will most likely not be possible. Different options will have to be investigated, taking account of effective combinations of managerial and operational criteria as may be appropriate for the future operator
, as well as the legal environment (liabilities, pollution regulations) under which the facility will have to operate. 
In addition to the financing assumed by us, as outlined above, possible sources of extra funding, in particular during the start-up period of the present water supply and sewerage system disposal project, the following may be of importance:
· Subsidies by the Government of Kenya and/or the participating municipalities through national and/or regional environmental promoting programs (if applicable) through specialised funds such as Environmental Protection Fund (or similar, if applicable),

· short-term working capital credit by domestic commercial banks (capital market),

· local private investors (equity oriented financing by industries, small and medium sized enterprises and commercial enterprises),

· grants, donations and/or credit on preferential conditions  by international donors in relation to activities such as water supply and sanitary services as well as conservation of the environment (IBRD, “World Bank”; EBRD, European Bank for Reconstruction and Development, EC Commission; EIB, European Investment Bank),  

Financial co-operation, lending conditions and credit terms of any funding arrangement will vary according to type of project, the risks involved and the requirements demanded by the financing agency. This may most of all concern the social policy (priority of private activities over state activities), legal regulations (obligation to adopt economical, financial and budgetary policies) and morality aspects (public desire for environmental safety and ecological efficiency) prevailing in Kenya at the time of implementation.

14.6 Financial Analysis

14.6.1 Profitability Analysis
The evaluation of the profitability of the waste disposal concept as recommended by the present report is based for one on the dynamic unit costs (prime costs) and secondly on the financial internal rate of return (FIRR). 



Dynamic unit costs:

Dynamic unit costs represent break even rates per m3 of water handled and thus indicate the threshold of profitability. 
For the benefit of a more detailed assessment of break even rates with regard to the operation of the new water supply and sewerage system disposal system, dynamic unit costs, as outlined in Table 10 below, have been determined to cover either:
· Total project costs, or

· Operation & maintenance (O&M) costs only.

Distinction has been made as to the discount rate applied. Lower discount rates may be applied since water supply and sanitation services in the present case is seen as a public responsibility and as such oriented on cost recovery as opposed to profit maximization. 
As water supply and sanitation is being regarded as a basic need for the population, carrying in addition various direct and indirect benefits for the nation, lower rates of return may be acceptable to the national economy. A lower discount rate would therefore be justified. In our computations of dynamic unit costs, discount rates of 12% have been set as standard. The impact of varying discount rates has been tested, as illustrated in Table 14.10.

Table 14.10: Dynamic unit costs 

	
	
	Unit
	Discount rate  (%)

	
	
	
	8
	10
	12

	Raw water
	Total costs
	€/m3
	0.89
	0.95
	1.01

	
	O&M only
	€/m3
	0.31
	0.31
	0.31

	
	
	
	
	
	

	Water billed
	Total costs
	€/m3
	1.25
	1.35
	1.45

	
	O&M only
	€/m3
	0.43
	0.44
	0.44


Since dynamic unit costs are generally calculated in constant terms without taxes and financing above rates refer to dynamic unit costs in constant terms (2005 prices).



Financial Internal Rate of Return  (FIRR):
According to the standard of international financing institutions, the financial internal rate of return (FIRR) is determined without inflation, taxes and depreciation (for informative purposes, the FIRR based on current terms has been added). Replacement costs and salvage values, however, are taken into account. No provision is made for financing conditions, when loan financing is considered.

In the case of public utilities, where the prices and consequently the revenues, are not determined by the market, but set instead by political decisions, the FIRR becomes less convincing as a profitability indicator. Because future revenues are fixed administratively, the FIRR does not allow much more information as compared to the dynamic unit cost. In fact, the FIRR may be considered as reflecting the results computed in the Specific Costs Analysis from a different angle. While the specific costs (dynamic unit costs) determine the threshold of profitability under the assumption of a given discount rate by specifying the break-even price of water, the FIRR takes the price of those fees as given and determines the corresponding break-even discount rate.

The calculation of the FIRR in the present case is based on the revenues including tariff increases in real terms. Our computations yield results as may be taken from Table 14.11 below. For details see Table 14 in Appendices D2 and D3 

Table 14.11: Profitability 
	Constant terms


	Discount Rate
	FIRR

%

	
	12%
	10%
	8%
	

	Net Present Value (million €)
	0.00
	4.54
	11.07
	12.0



	Benefit/Cost Ratio
	1.00
	1.13
	1.28
	

	Current terms

	Net Present Value (million €)
	-2.67
	2.16
	9.09
	10.8

	Benefit/Cost Ratio
	0.93
	1.05
	1.17
	


The use of the FIRR alone in evaluating the outcome of a project may suffice only if the FIRR arrived at happens to approximate the opportunity costs of capital (discount rate) in Kenya, which, in spite of social considerations with regard to tariff setting, must be considered to be close to 12%. Otherwise, the relative weighting given to timing of benefits and costs in the economic comparison is incorrect. Evaluation in the present case is therefore based additionally on parameters, which provide present values, so that a discount rate equivalent to the opportunity cost of capital can be applied. One alternative criterion has been provided, being the cost-benefit ratio.  
The total NPV has the disadvantage that it does not give any indication of the relative productivity or efficiency of the investment in terms of the utilisation of the critical resource, capital. The B/C ratio alone may also not be wholly suitable for assessing the outcome of a project as it may be altered according to whether an item is put in the cost stream or the benefit stream. In combination, however, the profitability criteria retained will suffice to allow final judgement with regard to the outcome of the project. 

14.6.2 Cash Flow Analysis
Criteria to be tested will primarily be the Cash Flow. Additional financial tables, such as the  Income Statement and Expenditure as well as the Application and Sources of Funds have been included to allow comprehensive judgement. For the benefit of easy comparison, all relevant tables have been prepared in tabular form. All financial results are shown in both, constant (real) as well as current (nominal) terms, see Appendixes D.2: Constant Terms and D.3: Current Terms, respectively. They will briefly be commented on below by quoting each time the table reference number and the corresponding appendix for closer examination. 
The Income Statement and Expenditure (see Table 9 in Appendixes D.2 and D.3), evaluates the operational performance of the entity as the balance between total revenues on the one side and operating costs, including O&M and depreciation, on the other. Operating Income less interest payments yields the Earnings before Tax (EbT). 
After considering tax payments, the Net Income (or loss) is obtained. Taxes on profits have been included at a rate of 30 % on EbT. However, in order to evaluate the outcome under the assumption that no taxes on income will be levied, the major financial tables, e.g. the Cash Flow (Table 11), the Income Statement and Expenditure (Table 12) and the Sources and Application of Funds (Table 13) have been presented in Appendixes D2 and D3, excluding income tax. 

The Sources and Application of Funds (see Table 10 in Appendixes D.2 and D.3) shows the Internal Generated Funds (EbT plus depreciation), equity (including customer contributions, not taken into account in the present analysis) and loan disbursements on the "Source" side. The Application side groups investment and replacement costs, increase in Net Working Capital, income tax, interest and repayments. The balance forms the Surplus (Deficit) derived from total operations. Details can be taken from Table 10 in the Appendixes cited above.  

All major financial statements in current terms (Cash flow, Income and Expenditure Statement and Sources and Application of Fund) clearly indicate that the project is financially in a difficult situation, particularly during the early years of operation. This is the case due to high financial burdens (investments) in the first years and slow revenue generation built-up. Given the recommended tariff structure, overall revenues already cover total outflows as from year 2010 onwards, once investment activities have come to an end, in spite of replacements required for the renewal of major mechanical and electrical equipment. The accumulated surplus finally turns positive in the year 2012 and remains positive during the remaining planning period (see Table 8: Cash Flow in Appendix D.2). 

The Net income turns positive as from the year 2012 onwards and stays positive, while high financial losses in the early years of the project prevent the generation of accumulated net income prior to year 2018 (see Table 9: Income and Expenditure Statement in Appendices D.2 and D.3 respectively. 

Internal generated funds (income before tax and depreciation) in combination with working capital represent sufficient resources as from year 2010 onwards to honour all financial obligations outside of necessary investments required to ensure continuous operations. Corresponding information can be taken from Table 10: Sources and Application of Funds in Appendices D.2 and D3 in constant and current terms respectively. 

Over the period under consideration, the debt service ratio, defined as the relation between Internal Generated Funds and the debt service (repayments plus interest), becomes and stays positive (above the value of 1), in the year 2011. A debt service ratio of below 1 indicates the need for external funding with regard to repayments (and investments, if required). 

To overcome difficulties in financial operations resulting there from, particularly with regard to investments, external financing would still be required up to the year 2009. 

Excluding taxation on income does not substantially alleviate the situation as the need for additional financial resources in the initial years would not be affected since the enterprise would anyway only become liable for tax once the net income turns positive. For details the corresponding Cash Flow (Table 11), the Income Statement and Expenditure (Table 12) and the Sources and Application of Funds (Table 13) attached to Appendices D2 and D3 respectively may be reviewed.
Sensitivity tests based on parameters adhering to common methodological standards as shown in Table 14.12 following below prove the project to be fairly robust to variations of major parameters. It shows, however, that either increases in costs as well as reductions in revenues in the order of 10 % show critical results. A combination of both, however, may put the justification for financing at stake, unless lower opportunity costs of capital than 12% could be accepted. Given the social nature of the project, this should not present serious difficulties. 

Table 14.12 Sensitivity Analysis  1) 
	Parameter
	Constant Terms
	Current terms

	
	FIRR (%)
	NPV mill €
	BC Ratio
	FIRR (%)
	NPV mill €
	BC Ratio

	Costs         + 10 %
	10.4
	-3.23
	0.91
	9.1
	-6.75
	0.85

	Revenues  + 10 %
	13.6
	3.11
	1.10
	12.5
	1.15
	1.03

	Costs         - 10 %
	13.7
	3.12
	1.11
	12.7
	1.41
	1.04

	Revenues  - 10 %
	10.3
	-3.22
	0.90
	9.0
	-6.49
	0.84

	Cost + 10%, revenues -10%
	8.7
	-6.39
	0.82
	7.3
	-10.57
	0.76

	Cost - 10%, revenues +10%
	15.4
	6.28
	1.22
	14.4
	5.23
	1.14

	Without tariff increases
	2.5
	-13.72
	0.55
	0.6
	18.57
	0.52


1) Criteria tested is based on opportunity costs of capital of 12% 
All parameters tested (FIRR; NPV and Cost/Benefit ratio in addition to the outcome proved by the Cash Flow Analysis) indicate that standards, generally required by internal financing agencies, that is an internal rate of return equivalent to the opportunity costs of capital (here assumed to be 12%) may be achieved in either of the scenarios tested.
 But tariff increases as assumed in the present analysis are required to assure above standards. However, given the difficult economic environment in the project region at present, increases for private households, particularly the lower income brackets beyond rates discussed in Section 14.4.2: Tariff Structure, may hardly be acceptable. In order to relieve particularly low-income private households from high water bills, further increases would be justified for the commercial and industrial sector as mentioned in Section 14.5: Financing above, provided commonly accepted standards would be adhered to. 

14.7 Conclusions
Given the undeniable overall advantages an efficient and reliable water supply and sewerage services carries not only for the population but for the region as a whole, in combination with additional social and environmental improvements in the area together with new impetus for commercial and industrial activities in the region, the recommended improved and enlarged water supply and sewerage services must be regarded as indispensable in the long run. Particularly health aspects could become an extra pushing criteria in the near future to accelerate an economic development in the region with large potential for long term sustainability.

The financial analysis indicates that the proposed activities may be recommended for financing, particularly if the Administration concerned, together with the public Head Organisation and the private operator agree on sound managerial (optimised tariff structure) and operational standards. Indeed, if combined with the introduction of still existing additional revenue generation activities (services), the financial viability of the utility would sustain throughout forthcoming operations.  

This, however, may include the increase of water charges, particularly for a growing commercial and most likely industrial sector with possibly much lesser price increases for less well-off private households.
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� The household is a group consisting of one or several persons, irrespective of the existence of a family tie among them, who live in the same house or a part thereof, eating from the same kitchen, pooling their incomes and expenditures, and participating in the household services and management.





� The adoption of a particular funding strategy must be related to various factors of which the type of the user of the new facility (public, private), objectives pursued by the operator (single- or multi-purpose), investment-, management- and operation & maintenance costs, financing concept (cost recovery, pricing policies with regard to fees, co-operation models) and the characteristics of the region under consideration are the most important.








CES/GFA/MIBP JV  

      
                iii

_1194877827.vsd
Name
Title�

Name
Title�

Name
Title�

Name
Title�

Board of Directors�

Managing Director�

Company Secretary/ Legal Officer
(1)�

Technical Manager
(1)�

Commercial Manager
(1)�

Internal Auditor�

Secretary
(1)�

Driver
(4)�

Asst. Accountant
(1)�

Chief Accountant
(1)�

Store/ Supplies Supervisor
(1) �

HR Assistant
- Payroll
- Compensation
(1)�

Procurement Manager
(1)�

Operations Coordinator
(1)�

Human Resource Manager
(1)�

Accountant
(1)�

Messenger/ Cleaner/ Tea Lady
(2)�


Electromechanical Technician
(1)
�

Meter Repair Technician
(1)�

Meter Repair Assistant
(1)�


_1194877990.vsd
Name
Title�

Name
Title�

Name
Title�

Area Manager
(1)�

Asst. Human Resource Manager
(1)�

Store/ Supplies Clerk
(1)�

Manager Systems/ IT
(1)�

Secretary (1)�

Driver
(2)�

Computer Operator
(2)�

Messenger/ Cleaner/ Tea Lady
(2)�

Customer Relations Officer
(1)�

Billing Assistant
(2)�

Recon. & Discon. Supervisor
(1)�

Meter Reading Supervisor
(1)�

Bills Control Officer
(1)�

Plumbers
(4)�

Meter Reader
(5)�

Accountant- Revenue
(1)�

Cashier
(2)�

Accounts Clerk
      (2)	�


_1199773296.xls
SCF

								Formel:				X + M

												X + M + Sx - Tm -Tx

								Sx = Exportsubventionen

								Tm = Importzölle				Tx = Exportsteuern

						Table   : Assessment of the Standard Conversion Factor  (SCF)																						Table   : Conversion Factors

																		V a l u e										Standard Conversion Factor  (SCF)				0.90				Output

								Items						Unit		1994		1995		1996		average

																												Construction :								Fruit (Dates)				SCF

																												Cement				1.36				Wheat

						1		Value of total exports (X)						SIT (mil.)		6,953.8		11,764.7		10,171.2		9,629.9						Diesel				0.15				Pulses				SCF

																												Steel				1.31				Vegetable				SCF

						2		Value of total imports (M)						SIT (mil.)		24,823.2		25,216.3		27,656.1		25,898.5						Electrical equipment				1.20				Spices				SCF

																												Machinery and Equipment				1.28

						3		X + M						SIT (mil.)		31,777.0		36,981.0		37,827.3		35,528.4						Construction equipment				1.28				Sorghum				SCF

																												Land				1.00				Maize

						4		Import duty						SIT (mil.)		2,952.8		3,684.8		4,337.0		3,658.2														Fodder				SCF

																												Services :

						5		Sales tax on imports						SIT (mil.)		3,280.9		4,063.3		5,430.7		4,258.3						Feasibility study		SCF		0.90				Water						1.10

																												APD		SCF		1.20				Electricty						1.15

						6		Total tax on imports						SIT (mil.)		6,233.7		7,748.1		9,767.7		7,916.5						Consultancy services		SCF		1.20				Inputs :

																												Administration		SCF		0.90				Chlorine				SCF		0.90

						7		Average tax on imports						%		25.1		30.7		35.3		30.6						Resettlement		SCF		0.90				Aluminium Sulphat						0.90

																												Compensation		SCF		0.90				Poly Elektrolyt						0.90

						8		Export duty (net)						SIT (mil.)		827.2		1,719.2		1,595.0		1,380.5

																												Construction aggregate rates								Plant protection

						9		Sales tax on exports						SIT (mil.)		0.0		0.0		0.0		0.0						Civil structures				0.84				Irrigation water

																												Mechanic. Equipm. & steel structures				0.95				Labour, unskilled						0.60

																												Electrical equipment				0.95				Labour, skilled						1.15

						10		Total tax on exports						SIT (mil.)		827.2		1,719.2		1,595.0		1,380.5						Road construction				0.75

						11		Average tax on exports						%		11.9		14.6		15.7		14.3

						12		Standard Conversion Factor								0.85		0.86		0.82		0.90

						Source:  Consultants own omputations

						Note:		Division between Import- and Export Duty as well as between Sales Tax on imports and exports

								has been estimated by the consultant
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DIESEL

		

				SCF

				0.90						Table : Estimation of a Conversion Factor for Machinery and Equipmement

												Factor						Unit		No. of				Value

																				Units

										1.0		CIF Value						$						100.00

										2.0		Effective tax rate, GST  1)						%		24.0				24.00

										3.0		License fees (or equivalent)						%		3.0				3.00

										4.0		Regular duty						%		5.0				5.00

										5.0		Import tariff, (of CIF)						%		2.2				2.20

										6.0		Landed cost, (1+2+3+4+5)						$						134.20

										7.0		Trade margin at domestic price (of 6)						%		20.0				26.84

										8.0		Transport and handling charges						%		12.0				12.00

										9.0		Domestic price				(6+7+8)		$						173.04

										10.0		Trade, transport and handling						$						34.96

												at world market, ((7+8) * SCF)

										11.0		Border price				(1 + 10)		$						134.96

										12.0		Conversion factor,				(11/9)								1.28

										1) Goods and Service Tax; if applicable: use preferential rate for agric. machinery, including sales tax

										Table : Estimation of the Conversion Factor for Diesel

												Factor						Unit		No. of				Value

																				Units

										1.0		WB projected long term FOB price for						$/barrel		60.0				60.0

												light Crude Petroleum  1)

										2.0		above (1) per MT (in 2005 US $)						$/MT						566.0

										3.0		FOB price for Diesel (after adjustm.)						$/MT						849.1

												[(2) * 1.5]

										4.0		Freight						$/MT		35.0				35.0

										5.0		Import cost, CIF						$/MT						884.1

										6.0		Import cost, CIF; 1 $ US =				88		Ksh/MT						77,797.0

										7.0		Transport and handling charges						%		15.0				11,669.5

												at domestic prices

										8.0		Local distribution charges						%		10.0				7,779.7

										9.0		Trade, transport and handling						Ksh/MT						17,504.3

												at world market, [(7+8) * SCF]

										10.0		Border price per MT  (9 + 6)						Ksh/MT						95,301.3

										11.0		Border price per litre						Ksh/l						77.2

										12.0		Domestic price per litre						Ksh/l						500.0

										13.0		Conversion factor,				(11 / 12)								0.15

										1) South Arabia, until 2005, at 1990 constant US $/barrel, 70% probability
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						1		1		1

						Financial		Extension		waste water						VAT				0.00						other taxes, fees						0.00

																																								0.20				10.0

																TABLE 5 :  Existing Infrastructure 1)

												Unit								Unit				Investment						Tax		other		Total										Quote part				Economic				Kontrolle

												Cost				Designation		Unit		Cost		Quantity		foreign		local		Total		2)		taxes, fees		Cost		Civil		M&E		Mobile		Services		local 3)		foreign		life

												000 €								000 €				000 €		000 €		000 €		000 €		000 €		Mill. €						equipm.				%		%		years

																Preparatory works

				0.90		1.00						15.00				Feasibility study		ls		15.0		1		10.50		4.50		15.00		0.00		0.00		0.02								0.02		30		70		15

				0.90		1.00						20.00				Leak detection		ls		20.0		1		12.40		7.60		20.00		0.00		0.00		0.02								0.02		38		62		15

				0.90		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00				0.00						30		70		40

				0.90		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										0		100		15

																Sub Total								22.90		12.10		35.00		0.00		0.00		0.04		0.00		0.00		0.00		0.04		35		65

																Raw Water Intake																																						Civil (%)

				0.84		1.00						39.77				Pumping stations		ls		39.8		1		15.91		23.86		39.77		0.00		0.00		0.04		0.02		0.02						60		40		40						0.55

				0.75		1.00						12.04				Rising mains		ls		12.0		1		10.84		1.20		12.04		0.00		0.00		0.01		0.01		0.00						10		90		15						0.8

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								80		20		40

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										80		20		40

																Sub Total								26.74		25.07		51.81		0.00		0.00		0.05		0.03		0.02		0.00		0.00		48		52

																Boreholes

				0.84		1.00						4.77				BH 1		ls		4.8		1		2.15		2.63		4.77		0.00		0.00		0.00		0.00								55		45		40

				0.95		1.00						5.65				BH 2		ls		5.6		1		4.24		1.41		5.65		0.00		0.00		0.01		0.01								25		75		40

				0.95		1.00						8.27				BH 3		ls		8.3		1		5.38		2.90		8.27		0.00		0.00		0.01		0.01								35		65

				0.75		1.00										Service road		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								70		30		15

																Sub Total								11.76		6.93		18.69		0.00		0.00		0.02		0.02		0.00		0.00		0.00		37		63

																Water Treatment Plant

				0.95		1.00						79.55				Pumping stations		ls		79.5		1		11.93		67.61		79.55		0.00		0.00		0.08		0.04		0.04						85		15		40						0.55

				0.84		1.00						170.46				Buildings		ls		170.5		1		76.70		93.75		170.46		0.00		0.00		0.17		0.14		0.03						55		45		40						0.80

				1.28		1.00						936.36				Composite Treatment Units		ls		936.4		1		140.45		795.91		936.36		0.00		0.00		0.94		0.66		0.28						85		15								0.70

						1.00						275.64				Rising mains		ls		275.6		1		121.28		154.36		275.64		0.00		0.00		0.28		0.19		0.08						56		44								0.70

						1.00										Mobile equipment		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						65		35

						1.00												ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						80		20

																Sub Total				0.0				350.37		1,111.63		1,462.01		0.00		0.00		1.46		1.03		0.43		0.00		0.00		76		24

																Sewerage System

				0.84		1.00						386.36				Shirere Sewage Treatment Works		ls		386.4		1		170.00		216.36		386.36		0.00		0.00		0.39		0.19		0.19						56		44		15						0.50

				0.84		1.00						85.23				Kambi Somali Sewage Treatment Works		ls		85.2		1		40.91		44.32		85.23		0.00		0.00		0.09		0.04		0.04						52		48								0.50

				0.95		1.00						507.55				Sewer Network		ls		507.6		1		253.78		253.78		507.55		0.00		0.00		0.51		0.36		0.15						50		50								0.70

																Sub Total								464.68		514.46		979.14		0.00		0.00		0.98		0.59		0.39		0.00		0.00		53		47

																Storage System

				0.84		1.00						30.68				Concrete Tank,Capacity 450 m3		ls		30.7		1		16.88		13.81		30.68		0.00		0.00		0.03		0.01		0.02						45		55								0.35

				0.84		1.00						76.36				Concrete Tank,Capacity 450 m3		ls		76.4		1		42.00		34.36		76.36		0.00		0.00		0.08		0.03		0.05						45		55								0.35

				0.95		1.00						10.23				Elevated Stel Tank, Capacity 90 m3		ls		10.2		1		1.53		8.69		10.23		0.00		0.00		0.01		0.00		0.01						85		15								0.35

				0.95		1.00						5.11				Elevated Stel Tank, Capacity 45 m3		ls		5.1		1		0.77		4.35		5.11		0.00		0.00		0.01		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 5.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 7.500 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 10.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 15.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.30

				0.95		1.00										Capacity 20.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.25

				0.95		1.00										Capacity 30.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.20

																Sub Total								61.18		61.21		122.39		0.00		0.00		0.12		0.04		0.08		0.00		0.00		50		50

																Distribution Sytem

				0.95		1.00						1,572.81				Primary		ls		1,572.8		1		550.48		1,022.32		1,572.81		0.00		0.00		1.57		1.57								65		35

				0.95		1.00						397.35				Secondary		ls		397.3		1		139.07		258.27		397.35		0.00		0.00		0.40		0.40								65		35

				0.95		1.00										Tertiary		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								70		30

				0.95		1.00										House connections		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								85		15

																Sub Total								689.55		1,280.60		1,970.15		0.00		0.00		1.97		1.97		0.00		0.00		0.00		65		35

																Services

												0.00						ls				0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																						0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																						0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																						0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																Sub Total								0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100

				1.00		1.00						0.00				Land Aquisition		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										100		0

																Total								1,627.19		3,012.00		4,639.19		0.00		0.00		4.639		3.68		0.92		0.00		0.04		65		35						0.0		0.0

																1) 2005  prices		2) no tax considered

																TABLE 6 :  Rehabilitation Costs  1)

												Unit								Unit				Investment						V.A.T.		other		Total										Quote part				Economic

												Cost				Designation		Unit		Cost		Quantity		foreign		local		Total		2)		taxes, fees		Cost		Civil		M&E		Miscell.		Services		local 3)		foreign		life

												000 €								000 €				000 €		000 €		000 €		000 €		000 €		Mill. €										%		%		years

																Raw Water Intake																																15

				0.84		1.00						30.95				New raw water intake		ls		30.9		1		12.38		18.57		30.95		0.00		0.00		0.03		0.03								60		40

				0.75		1.00						5.90				Old raw water intake		ls		5.9		1		5.31		0.59		5.90		0.00		0.00		0.01		0.01								10		90

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								25		75

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								100		0		15

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00				0.00						90		10		15

																Sub Total								17.69		19.16		36.85		0.00		0.00		0.04		0.04		0.00		0.00		0.00		52		48

																Boreholes																																15						Civil %

				0.84		1.00						6.00				Rising mains		ls		6.0		1		2.70		3.30		6.00		0.00		0.00		0.01		0.00		0.00						55		45		40						0.70

				0.95		1.00						0.00				Booster pumps		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						25		75		40						0.20

				0.95		1.00						0.00				Mechanical and electrical equipment		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						35		65								0.00

				0.75		1.00						0.00				Service road		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						70		30								1.00

																Sub Total								2.70		3.30		6.00		0.00		0.00		0.01		0.00		0.00		0.00		0.00		55		45

																Water Treatment Plant

				0.95		1.00						292.98				Rehabilitation works		ls		293.0		1		43.95		249.03		292.98		0.00		0.00		0.29		0.16		0.13						85		15		15						0.55

				0.84		1.00						80.66				Sedimentation tanks		ls		80.7		1		36.30		44.36		80.66		0.00		0.00		0.08		0.06		0.02						55		45		0						0.80

				0.84		1.00						22.73				Chemical mixing & dosing Units		ls		22.7		1		3.41		19.32		22.73		0.00		0.00		0.02		0.01		0.01						85		15								0.40

				0.84		1.00						5.68				Flocculation Units		ls		5.7		1		2.50		3.18		5.68		0.00		0.00		0.01		0.00		0.00						56		44		0						0.70

				0.84		1.00						207.43				Treated water rising mains		ls		207.4		1		72.60		134.83		207.43		0.00		0.00		0.21		0.12		0.08						65		35		0						0.60

																Sub Total								158.75		450.72		609.48		0.00		0.00		0.61		0.36		0.25		0.00		0.00		74		26

																Sewerage System

				0.95		1.00				1		301.05				Sewage Treatment Work		ls		301.0		1		132.46		168.59		301.05		0.00		0.00		0.30		0.30								56		44

				0.95		1.00				1		814.34				Sewer Network		ls		814.3		1		390.88		423.46		814.34		0.00		0.00		0.81				0.81						52		48

				0.95		1.00				1		67.96				Miscellaneous		ls		68.0		1		33.98		33.98		67.96		0.00		0.00		0.07		0.02		0.05						50		50								0.70

																Sub Total				0.0				557.32		626.02		1,183.34		0.00		0.00		1.18		0.32		0.86		0.00		0.00		53		47

																Storage System																																						M&E %

				0.84		1.00						0.00				Concrete Tank,Capacity 1.120 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						45		55		0						0.35

				0.84		1.00						0.00				Concrete Tank,Capacity 450 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						45		55								0.35

				0.95		1.00						11.36				Elevated Steel Tank, Capacity 90 m3		ls		11.4		1		1.70		9.66		11.36		0.00		0.00		0.01		0.01		0.00						85		15								0.35

				0.95		1.00						5.68				Elevated Steel Tank, Capacity 45 m3		ls		5.7		1		0.85		4.83		5.68		0.00		0.00		0.01		0.00		0.00						85		15								0.35

				0.95		1.00						5.68				Rehabilitation of valves		ls		5.7		1		0.85		4.83		5.68		0.00		0.00		0.01		0.00		0.00						85		15								0.35

				0.95		1.00						0.00				Capacity 7500 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00						0.00				Capacity 10000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00						0.00				Capacity 15000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15		0						0.30

				0.95		1.00						0.00				Capacity 20000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15		0						0.25

				0.95		1.00						0.00				Capacity 30000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15		0						0.20

																Sub Total								3.41		19.32		22.73		0.00		0.00		0.02		0.01		0.01		0.00		0.00		85		15

																Distribution System

				0.95		1.00						88.07				General Rehabilitation works		ls		88.1		1		30.82		57.24		88.07		0.00		0.00		0.09		0.03		0.06						65		35		40						0.70

				0.95		1.00						49.67				Provision of elevated tanks		ls		49.7		1		17.38		32.28		49.67		0.00		0.00		0.05		0.03		0.02						65		35		40						0.35

				0.84		1.00						428.20				Extension of water & service mains		ls		428.2		1		128.46		299.74		428.20		0.00		0.00		0.43		0.13		0.30						70		30		40						0.70

				0.84		1.00						412.50				Installation of water meters		ls		412.5		1		61.88		350.63		412.50		0.00		0.00		0.41		0.08		0.33						85		15								0.80

																Sub Total								238.54		739.89		978.43		0.00		0.00		0.98		0.27		0.71		0.00		0.00		76		24

																Control System

				0.95								0.00				Scada system		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00				0.00						15		85		40

				0.95								0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										10		90		40

				0.95								0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										100		0		40

				0.95								0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										100		0		40

												0.00				Sub Total								0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100

																Miscellaneous

				1.28		1.00						92.05				3 Pick-ups,  Motor bikes		ls		92.0		1		82.84		9.20		92.05		0.00		0.00		0.09						0.09				10		90

				0.90		1.00						142.05				Tools & equipment		ls		142.0		1		35.51		106.53		142.05		0.00		0.00		0.14						0.14				75		25		40

				0.90		1.00						40.00				Billing & GIS software		ls		40.0		1		0.00		40.00		40.00		0.00		0.00		0.04						0.04				100		0		40

				0.90		1.00						622.18				Preliminaries & general items		ls		622.2		1		0.00		622.18		622.18		0.00		0.00		0.62		0.19		0.44						100		0		40						0.70

																Sub Total								118.35		777.92		896.27		0.00		0.00		0.90		0.19		0.44		0.27		0.00		87		13

				1.00		1.00						0.00				Land aquisition		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00										100		0

																Total								1,096.77		2,636.33		3,733.10		0.00		0.00		3.73		1.20		2.26		0.27		0.00		71		29						(0.0)		0.00

																1) 2005  prices		2) no tax considered

																TABLE 7 :  Investment Costs Extension 1)

								Extension		W-Water		Unit								Unit				Investment						V.A.T.		other		Total										Quote part				Economic				Kontrolle

												Cost				Designation		Unit		Cost		Quantity		foreign		local		Total		2)		taxes, fees		Cost		Civil		M&E		Miscell.		Services		local		foreign		life

												000 €								000 €				000 €		000 €		000 €		000 €		000 €		Mill. €										%		%		years

																Raw Water Intake																																15						Civil %

				0.90		1.00		1				412				Investments		ls		411.6		1		144.1		267.5		411.6		0.00		0.00		0.41		0.12		0.29						65		35		15						0.70

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35		15

				0.90		1.00		1				10,000						ls		10,000.0		0		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35		15

				0.90		1.00		1				10,000						ls		10,000.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35

				0.90		1.00		1				10,000						ls		10,000.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35		15

																Sub Total								144.1		267.5		411.6		0.00		0.00		0.41		0.12		0.29		0.00		0.00		65		35		15

																Boreholes																																15

				0.90		1.00		1				0				General expansion works		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35		15

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35

																Sub Total								0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100		15

																Water Treatment Plant																																0

				0.84		1.00		1				2,663				Civil works		ls		2,663.2		1		399.5		2,263.7		2,663.2		0.00		0.00		2.66		1.20		1.46						85		15								0.55

				0.95		1.00		1								Mech. & electrical equipment		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						55		45		0						0.80

				0.95		1.00		1								Energy transm. line + transformer		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						85		15								0.40

				0.95		1.00		1								Pressure main		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						56		44								0.70

																Sub Total								399.5		2,263.7		2,663.2		0.00		0.00		2.66		1.20		1.46		0.00		0.00		85		15		0

																Sewerage System

				0.95		1.00		1		1		2,637				8.500 m3 Treatment & ancillary works		ls		2,636.9		1		1,160.3		1,476.7		2,636.9		0.00		0.00		2.64		2.64		0.00						56		44								0.00

				0.95		1.00		1		1		1,245				3.500 m3 Treatment & ancillary works		ls		1,244.9		1		597.5		647.3		1,244.9		0.00		0.00		1.24		1.24		0.00						52		48								0.00

				0.95		1.00		1		1		2,591				Sewers		ls		2,591.4		1		1,295.7		1,295.7		2,591.4		0.00		0.00		2.59		0.78		1.81						50		50								0.70

				0.95		1.00		1		1		1,295				Preliminaries & General items		ls		1,294.6		1		609.7		684.9		1,294.6		0.00		0.00		1.29		0.65		0.65						53		47								0.50

																Sub Total								3,663.2		4,104.6		7,767.8		0.0		0.0		7.77		5.3		2.5		0.0		0.0		53		47

																Storage System																																0

				0.84		1.00		1				946				1000 m3 Storage		ls		946.4		1		520.5		425.9		946.4		0.00		0.00		0.95		0.62		0.33						45		55		0						0.35

				0.90		1.00		1				0				Concrete Tank,Capacity 450 m3		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						45		55		0						0.35

				0.90		1.00		1				0				Elevated Stel Tank, Capacity 90 m3		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.90		1.00		1				0				Elevated Stel Tank, Capacity 45 m3		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						85		15								0.35

																Sub Total								520.5		425.9		946.4		0.00		0.00		0.95		0.62		0.33		0.00		0.00		45		55		40

																Distribution System																																40

				0.95		1.00		1				5,535				General expansion works		ls		5,535.0		1		1,937.2		3,597.7		5,535.0		0.00		0.00		5.53		5.53								65		35		40

				0.95		1.00		1				0				Provision of elevated tanks		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35

				0.84		1.00		1				0				Extension of water & service mains		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								70		30

				0.84		1.00		1				0				Installation of water meters		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								85		15

																Sub Total								1,937.2		3,597.7		5,535.0		0.00		0.00		5.53		5.53		0.00		0.00		0.00		65		35		40

																Control System																																40

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						0		100		40

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00										10		90		40

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00										0		100

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00										100		0

																Sub Total								0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100

																Miscellaneous																																40

				0.90		1.00		1				1,911				Preliminaries & General items		ls		1,911.2		1		477.8		1,433.4		1,911.2		0.00		0.00		1.91		1.91								75		25		40

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00						0.00				75		25		40

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00						0.00				0		100

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00						0.00				0		100

																Sub Total								477.8		1,433.4		1,911.2		0.00		0.00		1.91		1.91		0.00		0.00		0.00		75		25

				1.00		1.00		1				0				Land aquisition		ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00										100		0

																Total								7,142.3		12,092.9		19,235.2		0.0		0.0		19.2		14.7		4.5		0.0		0.0		63		37						0.0		0.0

																1) 1998 prices		2) no tax considered

																Kontrolle								9,866.27		17,741.20		27,607.47		0.00		0.00		27.61		19.57		7.73		0.27		0.04		64		36						(0.0)



+land for pump stations



TIMING

												1.0

																																																				0%		0%		0%		0%		0%		0%		33%		33%		33%		0%		0%		0%		0%		0%

																																																				1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0

														TABLE  1.1: Implementation Schedule																																						Schedule						Phase II

														Designation						Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														SERVICES

														- Feasibility Study						%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Leak detection						%		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														REHABILIT. & IMPROVEM.

														Raw Water Intake

														- Civil works						%		0%		20%		80%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Electr.& Mechanic. Equipm.						%		0%		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Mobile equipment						%		0%		40%		60%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														EXTENSION

														- Civil works						%		0%		0%		20%		40%		35%		0%		0%		0%		0%		0%		5%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Electr.& Mechanic. Equipm.						%		0%		0%		0%		30%		65%		0%		0%		0%		0%		0%		5%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Mobile equipment						%		0%		0%		35%		35%		30%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														Water Treatment Plant

														- Civil works						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														- Electr.& Mechanic. Equipm.						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Sewerage System

														- Civil works						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														- Electr.& Mechanic. Equipm.						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														Storage System						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Distribution Sytem

														- Primary System						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														- Sec. System + House con.						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Control System						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Miscellaneous						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Land Aquisition						%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														CONSULTANCY SERVICES						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														TABLE  1.2.:   Investment  Schedule																constant 2005 prices								including waste water																												constant 2005 prices

																																																				Phase II																												.

														Designation						Mill. €		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														SERVICES

														- Feasibility Study						0.02		0.02		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Leak detection						0.02		0.00		0.02		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.04		0.02		0.02		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXISTING INFRASTRUCTURE

														- Civil works						0.00		0.00		3.68		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.00		0.00		0.92		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		4.60		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														REHABILITATION

														- Civil works						1.20		0.00		0.24		0.96		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						2.26		0.00		0.00		2.26		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.27		0.00		0.11		0.16		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																Sub-Total				3.73		0.00		0.35		3.38		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXTENSION

														- Civil works						14.69		0.00		0.00		2.94		5.88		5.14		0.00		0.00		0.00		0.00		0.00		0.73		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						4.55		0.00		0.00		0.00		1.36		2.95		0.00		0.00		0.00		0.00		0.00		0.23		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																Sub-Total				19.24		0.00		0.00		2.94		7.24		8.10		0.00		0.00		0.00		0.00		0.00		0.96		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Storage

														- Civil works						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Distribution System

														- Primary System						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Sec. System + House con.						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Control System

														- Civil works						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Miscellaneous						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														TOTAL DIRECT COSTS						23.00		0.02		0.37		6.32		7.24		8.10		0.00		0.00		0.00		0.00		0.00		0.96		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Land aquisition						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								9.00%						Consultancy Services (9%)						2.07		0.00		0.03		0.57		0.65		0.73		0.00		0.00		0.00		0.00		0.00		0.09		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								Kontrolle		0.0				BASE COSTS						25.07		0.02		0.40		6.89		7.89		8.82		0.00		0.00		0.00		0.00		0.00		1.05		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Contingencies						1.72		0.00		0.03		0.47		0.54		0.61		0.00		0.00		0.00		0.00		0.00		0.07		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										7.5%				- physical (7,5%)						1.72		0.00		0.03		0.47		0.54		0.61		0.00		0.00		0.00		0.00		0.00		0.07		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								0.0						- financial						0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																														8.70		0.00		0.00		0.00		0.00		0.00		1.03		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																														0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																														0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Total Investments						26.79		0.02		0.43		7.37		8.43		9.43		0.00		0.00		0.00		0.00		0.00		1.12		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																%				100.0		0.06		1.59		27.49		31.48		35.20		0.00		0.00		0.00		0.00		0.00		4.18		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														1) based on actual ASKI figures and ongoing and planned investment program

																						0.0		1.0		2.0		3.0		4.0		5.0		6.0		7.0		8.0		9.0		10.0		11.0		12.0		13.0		14.0		15.0		16.0		17.0		18.0		19.0		20.0		21.0		22.0		23.0		24.0		25.0		26.0		27.0		28.0		29.0

																Physical contingencies						1.0		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08

																Price contingencies						1.0		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

														TABLE: Investment Schedule

														Designation						Mill. €		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														Services

														- Feasibility Study						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Leak detection						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXISTING INFRASTRUCTURE

														- Civil works						3.7		0.0		3.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.9		0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				4.6		0.0		4.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														REHABILITATION

														- Civil works						1.3		0.0		0.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						2.4		0.0		0.0		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.3		0.0		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				4.0		0.0		0.4		3.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXTENSION

														- Civil works						15.8		0.0		0.0		3.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						4.9		0.0		0.0		0.0		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				20.7		0.0		0.0		3.2		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Storage

														- Civil works						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Distribution System

														- Primary System						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Sec.,Tert. System + House con.						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Control System

														- Civil works						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Miscellaneous						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Land aquisition						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														CONSULTANCY SERVICES						2.1		0.0		0.0		0.6		0.7		0.7		0.0		0.0		0.0		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										Kontrolle						0.0								-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								Kontrolle		0.00						26.79						0.0		0.4		7.4		8.4		9.4		0.0		0.0		0.0		0.0		0.0		1.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										Existing Infrastructure

														Civil works						3.7		0.0		3.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Electr.& Mechanic. Equipm.						0.9		0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Mobile equipment						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																total				4.6

										Rehabilitation

														Civil  works total						1.3		0.0		0.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														M&E total						2.4		0.0		0.0		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Mobile equipment						0.3		0.0		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										Extension				Civil  works total						15.8				0.0		3.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														M&E total						4.9				0.0		0.0		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Mobile equipment						0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																total				24.7

																												Extern.		Local						Internal

										FINANCING								%										€		%		€				€		%						Kontrolle

										Rehabilitation

												Cosultancy Services (%)						80		2.07		1.7						1.7		20		0.4				0.0

												Civil works						80		1.29		1.0						1.0		20		0.3				0.0

												M&E						80		2.43		1.9						1.9		20		0.5				0.0

												Services						80		0.04		0.0						0.0		20		0.0				0.0

												Mobile equipment/Miscelleanous						80		0.29		0.2						0.2		20		0.1				0.0

												Land						0		0.00		0.0						0.0		100		0.0				0.0

														Total  Rehabilitation						6.12		4.9						4.9				1.2				0.0		0.0						0.0

										Extension

												Cosultancy Services (%)						80.0		0.00		0.0						0.0		20		0.0				0.0

												Civil works						80.0		15.79		12.6						12.6		20		3.2				0.0

												M&E						80.0		4.89		3.9						3.9		20		1.0				0.0

												Mobile equipment/Miscelleanous						80.0		0.00		0.0						0.0		20		0.0				0.0

												Land						0.0		0.00		0.0						0.0		0		0.0				0.0

														Total  Investment						20.68		16.5						16.5				4.1				0.0		0.0						0.0

														Grand total						26.79

																						2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														VAT										0.4		6.8		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														0.0										0.4		6.8		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		V.A.T. paid						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		V.A.T. received						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





Text-t

												0.075						in 2005 prices, including VAT

																		in 2005 prices, excluding VAT

												0.075

								Table 7.2 : Rehabilitation Costs										in 2005 prices, excluding VAT

												Total														Total

												Investm		Local cost								Foreign  cost				Investm

												Mill. €		%		Mill. €		mill. Ksh		%		Mill. €		mill. Ksh		mill. Ksh

								Treatment Plant 1)				0.00		0		0.0		0		0		0.0		0		0

								Services				0.04		100		0.0		3		0		0.0		0		3

								Rehabilitation

								- Civil structure				1.20		71		0.8		74		29		0.4		31		105

								- M&E equipment				2.26		71		1.6		141		29		0.7		58		199

								- Mobile equipment				0.27		0		0.0		0		100		0.3		24		24

								Sub-Total				3.73				2.4		215				1.3		114		329				0.0

								Extension

								- Civil structure				14.69		63		9.2		813		37		5.5		480		1,293

								- M&E equipment				4.55		63		2.9		251		37		1.7		149		400

								- Mobile equipment				0.00		0		0.0		0		100		0.0		0		0

								Sub-Total				19.24		63		12.1		1,064		37		7.1		629		1,693				0.0

				2.07				Consultancy  Services				2.07		0		0.0		0		100		2.1		182		182				0.0

								Total Base Cost				25.07		58		14.57		1,282		42		10.50		924		2,206				0.0				0.0

								Contingencies (physical) 2)				1.72		63		1.1		95		37		0.6		56		152				0.0

				0.00				Price escalation				0.00		58		0.0		0		42		0.0		0		0				0.00				0.0

								Total				26.79		58		15.65		1,377.52		42		11.14		980		2,358		0.0		26.79				0.0





finance

																		hide for				0.36		foreign portion

																		printing

								0.0

												Table : Financing

																				Financing

																		%		Total		External				Local				Internal

																				Investm.		%		Mill. €		%		Mill. €		Mill. €		%

												Existing						100.0		4.60		0.4		1.65		0.6		2.96		0.00

												Services						100.0		0.04		80.0		0.03		20.0		0.01		0.00						-0.0

								1.0				Cosultancy Services						100.0		2.07		80.0		1.65		20.0		0.41		0.00						0.0

												Rehabilitation

												Civil works						50.0		1.29		80.0		1.03		20.0		0.26		0.00						0.0

												M&E						50.0		2.43		80.0		1.95		20.0		0.49		0.00						-0.0

												Mobile equipment						50.0		0.29		80.0		0.24		20.0		0.06		0.00						-0.0

												Land						0.0		0.00		0.0		0.00		100.0		0.00		0.00						0.0

								6.12						Sub-total						4.01				3.21				0.80		0.00						0.0

																%						80.0				20.0						0.0				100.0

												Extension

												Civil works						50.0		15.79		80.0		12.63		20.0		3.16		0.00						-0.0

												M&E						50.0		4.89		80.0		3.91		20.0		0.98		0.00						0.0

												Mobile equipment						50.0		0.00		80.0		0.00		20.0		0.00		0.00						0.0

												Land						0.0		0.00		0.0		0.00		100.0		0.00		0.00						0.0

														Sub-total						20.68				16.54				4.14		0.00						0.0

																%						80.0				20.0						0.0				100.0

														Total						26.79				21.44				5.36		0.00						0.0

																%						80.0				20.0				0.0						100.0

																										2006		2007.0		2008.0		2009.0

																										0.2		0.8

												Rehabilitation				Credit								4.9		1.0		3.9								4.9

																Grant								1.2		0.2		1.0								1.2

																												0.2		0.4		0.4

												Extension				Credit								16.5				3.3		6.6		6.6				16.5

																Grant								4.1				0.8		1.7		1.7				4.1

												Credit												21.4		1.0		7.2		6.6		6.6				21.4

														%												4.5		33.6		30.9		30.9				100.0

												Grant												5.4		0.2		1.8		1.7		1.7				5.4

														%												4.5		33.6		30.9		30.9				100.0

																								26.76
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VOLUME

						1.0												Table 1: Water Demand 1)

						Financial

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																		Population

																				Total		No		86,109		88,289		90,524		92,815		95,165		97,574		100,044		102,577		105,174		107,836		110,566		113,365		116,235		119,177		122,194		125,288		128,459		131,711		135,046		138,464		141,969		145,563		149,248		153,027		156,900		160,872		164,945		169,120		173,402		177,791		182,292

																				- Existing Areas		No		86,109		88,289		90,524		92,815		95,165		97,574		100,044		102,577		105,174		107,836		110,566		113,365		116,235		119,177		122,194		125,288		128,459		131,711		135,046		138,464		141,969		145,563		149,248		153,027		156,900		160,872		164,945		169,120		173,402		177,791		159,292

																				- New  Development Area		No												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8,000

																				- New Towns and Villages		No												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		15,000

																				Total new population		No												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		23,000

																				- Growth rate		%/a		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Population																		- Population served		%		54		56.2		58.4		60.6		62.8		65.0		70.0		75.0		80.0		85.0		90.0		91.6		93.2		94.8		96.4		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98

		groups		%		l/cap/d		av. consump												- Domestic		No		46,499		49,618		52,866		56,246		59,764		63,417		70,031		76,933		84,139		91,661		99,509		103,842		108,331		112,980		117,795		122,782		125,890		129,077		132,345		135,695		139,130		142,652		146,263		149,966		153,762		157,655		161,646		165,738		169,934		174,235		178,646

		Low income		0.27		60.00		16.20

		Middle income		0.47		90.00		42.30										Specific Water demand

		High income		0.26		120.00		31.20												- Domestic		l/cap/day		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90

								89.70												increase		%/a		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00

																				billing ratio		%		62.5		70.0		77.5		85.0		92.5		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0

																				actual consumption		l/cap/day		56.1		62.8		69.5		76.2		83.0		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7

																		Total Water Consumption

																				- Domestic		mill. m3/a		1.5		1.6		1.7		1.8		2.0		2.1		2.3		2.5		2.8		3.0		3.3		3.4		3.5		3.7		3.9		4.0		4.1		4.2		4.3		4.4		4.6		4.7		4.8		4.9		5.0		5.2		5.3		5.4		5.6		5.7		5.8

																				- Commercial/Industry		mill. m3/a		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.3		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.6		0.6		0.6

																				- Institutional  2)		mill. m3/a		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.5		0.5		0.6		0.6		0.6		0.7		0.7		0.7		0.7		0.8		0.8		0.8		0.8		0.8		0.9		0.9		0.9		0.9		0.9		1.0		1.0		1.0		1.0		1.1

																		Total Net Demand				mill. m3/a		2.0		2.1		2.2		2.4		2.5		2.7		2.9		3.2		3.5		3.9		4.2		4.4		4.6		4.7		5.0		5.2		5.3		5.4		5.6		5.7		5.8		6.0		6.1		6.3		6.5		6.6		6.8		7.0		7.1		7.3		7.5

																				- Commercial/Industry		%		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0

																				- Institutional		l/cap/d		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5

																				UFW 3)		%		73.8		65.0		56.3		47.5		38.8		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0

																						mill. m3/a		1.4		1.4		1.3		1.1		1.0		0.8		0.9		1.0		1.1		1.2		1.3		1.3		1.4		1.4		1.5		1.5		1.6		1.6		1.7		1.7		1.8		1.8		1.8		1.9		1.9		2.0		2.0		2.1		2.1		2.2		2.3

												4890.0		365.0				Gross Demand				mill. m3/a		3.4		3.4		3.5		3.5		3.5		3.5		3.8		4.2		4.6		5.0		5.4		5.7		5.9		6.2		6.4		6.7		6.9		7.1		7.2		7.4		7.6		7.8		8.0		8.2		8.4		8.6		8.8		9.1		9.3		9.5		9.8

												1000000.0		1.78485

																		1) aasumed to reflect about actual situation								2) including schools. Health and public services												3) including  5% treatment works losses

																		Table  3: Connections

		Water																Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

		consumpt.								Consumers per connection

		%								2005 - 2009		2010 -2014		2015 - 2020

										7.3		6.0		5.0				Households						6,370		6,797		7,242		7,705		8,187		10,570		11,672		12,822		14,023		15,277		19,902		20,768		21,666		22,596		23,559		24,556		25,178		25,815		26,469		27,139		27,826		28,530		29,253		29,993		30,752		31,531		32,329		33,148		33,987		34,847		35,729

		27.0%		<   10 m3/month																<   10 m3/month		No		1,720		1,835		1,955		2,080		2,210		2,854		3,151		3,462		3,786		4,125		5,374		5,607		5,850		6,101		6,361		6,630		6,798		6,970		7,147		7,328		7,513		7,703		7,898		8,098		8,303		8,513		8,729		8,950		9,176		9,409		9,647

		48.0%		11 - 50 m3/month																11 - 20 m3/month		No		3,057		3,263		3,476		3,698		3,930		5,073		5,602		6,155		6,731		7,333		9,553		9,969		10,400		10,846		11,308		11,787		12,085		12,391		12,705		13,027		13,356		13,695		14,041		14,397		14,761		15,135		15,518		15,911		16,314		16,727		17,150

		25.0%		>   50 m3/month																>   20 m3/month		No		1,592		1,699		1,810		1,926		2,047		2,642		2,918		3,206		3,506		3,819		4,975		5,192		5,417		5,649		5,890		6,139		6,295		6,454		6,617		6,785		6,957		7,133		7,313		7,498		7,688		7,883		8,082		8,287		8,497		8,712		8,932

		1.0																		Total Household connections		No		6,370		6,797		7,242		7,705		8,187		10,570		11,672		12,822		14,023		15,277		19,902		20,768		21,666		22,596		23,559		24,556		25,178		25,815		26,469		27,139		27,826		28,530		29,253		29,993		30,752		31,531		32,329		33,148		33,987		34,847		35,729

																								0.0		0.0		0.0		0.0		0.0		0.1		0.2		0.4		0.6		0.8		1.0		1.2		1.4		1.6		1.8		2.0		2.1		2.1		2.2		2.3		2.3		2.4		2.5		2.5		2.6		2.7		2.7		2.8		2.9		2.9		3.0

																								1.0		0.8		0.6		0.4		0.2		0.1		0.2		0.4		0.6		0.8		1.0		1.2		1.4		1.6		1.8		2.0		2.1		2.1		2.2		2.3		2.3		2.4		2.5		2.5		2.6		2.7		2.7		2.8		2.9		2.9		3.0

																		Commercial/Industry				No		260		260		260		260		260		260		261		262		264		266		269		272		276		280		285		291		297		303		310		317		325		332		341		349		358		368		378		388		400		411		424

																		Institutions				No		500		504		507		509		511		511		512		514		518		522		527		534		541		550		560		571		583		595		608		622		637		652		668		685		703		722		741		762		784		807		831

																		Total Connections

																				Beginning		No		7,130		7,561		8,009		8,474		8,958		11,341		12,445		13,599		14,805		16,065		20,698		21,574		22,483		23,426		24,404		25,419		26,058		26,714		27,387		28,078		28,787		29,515		30,261		31,027		31,814		32,620		33,448		34,298		35,170		36,065		36,984

																				Additional		No		0		448		465		483		2,383		1,104		1,154		1,206		1,260		4,633		876		909		943		978		1,014		639		656		673		691		709		727		747		766		786		807		828		850		872		895		919		0

																				Ending		No		7,130		8,009		8,474		8,958		11,341		12,445		13,599		14,805		16,065		20,698		21,574		22,483		23,426		24,404		25,419		26,058		26,714		27,387		28,078		28,787		29,515		30,261		31,027		31,814		32,620		33,448		34,298		35,170		36,065		36,984		36,984

																		Table  2 : Water per User Group  1)

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2,015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																		Domestic

														77.88						0  -  10  m3		mill. m3/a		0.41		0.44		0.47		0.50		0.53		0.56		0.62		0.68		0.74		0.81		0.88		0.92		0.96		1.00		1.04		1.09		1.11		1.14		1.17		1.20		1.23		1.26		1.29		1.33		1.36		1.39		1.43		1.47		1.50		1.54		1.58

																				11  -  20  m3		mill. m3/a		0.73		0.78		0.83		0.88		0.94		1.00		1.10		1.21		1.32		1.44		1.56		1.63		1.70		1.78		1.85		1.93		1.98		2.03		2.08		2.13		2.19		2.24		2.30		2.36		2.42		2.48		2.54		2.60		2.67		2.74		2.81

																				0  -   10  m3		mill. m3/a		0.03		0.03		0.03		0.03		0.03		0.04		0.05		0.05		0.06		0.06		0.08		0.08		0.09		0.09		0.09		0.10		0.10		0.10		0.11		0.11		0.11		0.12		0.12		0.12		0.12		0.13		0.13		0.13		0.14		0.14		0.14

																				11  -  20  m3		mill. m3/a		0.71		0.75		0.80		0.85		0.91		0.95		1.05		1.16		1.27		1.38		1.48		1.55		1.62		1.68		1.76		1.83		1.88		1.92		1.97		2.02		2.07		2.13		2.18		2.24		2.29		2.35		2.41		2.47		2.53		2.60		2.66

																				>    20  m3		mill. m3/a		0.38		0.41		0.43		0.46		0.49		0.52		0.57		0.63		0.69		0.75		0.81		0.85		0.89		0.92		0.96		1.00		1.03		1.06		1.08		1.11		1.14		1.17		1.20		1.23		1.26		1.29		1.32		1.36		1.39		1.43		1.46

																				0  -   10  m3		mill. m3/a		0.01		0.02		0.02		0.02		0.02		0.02		0.03		0.03		0.03		0.04		0.05		0.05		0.05		0.05		0.05		0.06		0.06		0.06		0.06		0.06		0.06		0.07		0.07		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.08

																				11  -  20  m3		mill. m3/a		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03

																				>    20  m3		mill. m3/a		0.36		0.38		0.41		0.44		0.46		0.49		0.54		0.59		0.64		0.70		0.75		0.78		0.82		0.85		0.89		0.93		0.95		0.97		1.00		1.02		1.05		1.08		1.10		1.13		1.16		1.19		1.22		1.25		1.28		1.31		1.35

														7.79				Commercial / Industry				mill. m3/a		0.15		0.16		0.17		0.18		0.20		0.21		0.23		0.25		0.28		0.30		0.33		0.34		0.35		0.37		0.39		0.40		0.41		0.42		0.43		0.44		0.46		0.47		0.48		0.49		0.50		0.52		0.53		0.54		0.56		0.57		0.58

														14.33				Institutions 2)				mill. m3/a		0.28		0.30		0.32		0.34		0.36		0.38		0.42		0.46		0.51		0.55		0.60		0.63		0.65		0.68		0.71		0.74		0.76		0.78		0.80		0.82		0.84		0.86		0.88		0.90		0.93		0.95		0.97		1.00		1.02		1.05		1.08

																				Total		mill. m3/a		1.95		2.09		2.22		2.36		2.51		2.67		2.94		3.23		3.54		3.85		4.18		4.37		4.55		4.75		4.95		5.16		5.29		5.43		5.56		5.70		5.85		6.00		6.15		6.30		6.46		6.63		6.80		6.97		7.14		7.32		7.51

														100.00

																		1) based on current water consumption

																		2) including municipalities and institutions such as hospitals and schools

																								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		Table  7 : Revenues										constant 2005 prices								including waste water																																												constant 2005 prices

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

		Water consumption

																		Domestic

		0   - 10		27.0%																0  -   10  m3		Mill. €		0.10		0.11		0.13		0.16		0.19		0.23		0.28		0.35		0.40		0.45		0.53		0.58		0.64		0.70		0.76		0.83		0.90		0.97		1.04		1.12		1.21		1.30		1.40		1.50		1.62		1.74		1.88		2.02		2.18		2.34		2.52

		11 - 50		48.0%																11  -  20  m3		Mill. €		0.20		0.22		0.26		0.31		0.37		0.43		0.54		0.66		0.76		0.87		0.99		1.08		1.19		1.30		1.42		1.56		1.67		1.80		1.94		2.09		2.25		2.42		2.61		2.81		3.02		3.25		3.50		3.77		4.06		4.37		4.71

		>   50		25.0%																>    20  m3		Mill. €		0.12		0.13		0.16		0.19		0.22		0.26		0.33		0.40		0.46		0.53		0.59		0.65		0.71		0.78		0.85		0.93		1.00		1.08		1.16		1.25		1.35		1.45		1.56		1.68		1.81		1.95		2.10		2.26		2.44		2.62		2.82

												Financial/economic

				1.0								1.1		1.0						Total Domestic		Mill. €		0.43		0.46		0.55		0.65		0.78		0.92		1.14		1.41		1.62		1.85		2.11		2.31		2.53		2.77		3.04		3.32		3.58		3.85		4.15		4.46		4.80		5.17		5.57		6.00		6.45		6.95		7.48		8.05		8.67		9.33		10.05

																		Commercial / Industry				Mill. €		0.06		0.06		0.07		0.09		0.11		0.13		0.16		0.19		0.22		0.25		0.29		0.32		0.35		0.38		0.42		0.46		0.49		0.53		0.57		0.61		0.66		0.71		0.76		0.82		0.89		0.95		1.03		1.10		1.19		1.28		1.38

																		Institutions				Mill. €		0.11		0.12		0.14		0.17		0.20		0.24		0.30		0.37		0.42		0.48		0.55		0.60		0.66		0.73		0.79		0.87		0.94		1.01		1.08		1.17		1.26		1.35		1.46		1.57		1.69		1.82		1.96		2.11		2.27		2.44		2.63

																				Billing ratio		%		63		70		78		85		93		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100

																		Total Water sales				Mill. €		0.24		0.31		0.45		0.64		0.89		1.23		1.52		1.87		2.15		2.46		2.80		3.07		3.36		3.68		4.03		4.41		4.75		5.12		5.51		5.93		6.38		6.87		7.40		7.97		8.58		9.23		9.94		10.70		11.52		12.40		13.35

																		Consumer Registration Fee				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Connection Fees				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Meter rental

																				domestic		Mill. €		0.21		0.23		0.27		0.33		0.39		0.56		0.70		0.86		0.99		1.13		1.55		1.69		1.86		2.03		2.22		2.43		2.62		2.82		3.04		3.27		3.52		3.79		4.08		4.39		4.73		5.09		5.48		5.90		6.35		6.84		7.36

																				commercial/industry		Mill. €		0.03		0.03		0.03		0.04		0.04		0.05		0.05		0.06		0.06		0.06		0.07		0.07		0.08		0.08		0.09		0.09		0.10		0.11		0.12		0.12		0.13		0.14		0.15		0.17		0.18		0.19		0.21		0.22		0.24		0.26		0.28

																				institutions		Mill. €		0.03		0.03		0.03		0.04		0.04		0.05		0.06		0.06		0.07		0.07		0.07		0.08		0.08		0.09		0.10		0.10		0.11		0.12		0.13		0.14		0.15		0.16		0.17		0.18		0.20		0.21		0.23		0.25		0.27		0.29		0.31

																				Sub-total		Mill. €		0.27		0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.09		4.41		4.74		5.11		5.50		5.92		6.37		6.86		7.39		7.96

																		Total Services						0.27		0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.09		4.41		4.74		5.11		5.50		5.92		6.37		6.86		7.39		7.96

												VAT %		0.0				V.A.T  1)				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Revenue - Water				Mill. €		0.51		0.60		0.79		1.04		1.36		1.88		2.33		2.86		3.27		3.73		4.49		4.92		5.38		5.89		6.44		7.05		7.59		8.17		8.79		9.46		10.19		10.97		11.81		12.71		13.68		14.73		15.86		17.08		18.39		19.80		21.32

																				Collecting ratio		%		64		70		76		83		89		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95

																										6.24		6.24		6.24		6.24		6.24		0.00		0.00		0.00		0.00		0.00

																										1.25		1.25		1.25		1.25		1.25		-1.25		-1.25		-1.25		-1.25		-1.25

																		Waste Water

																		Consumers sewered				%				30		35		40		45		50		53		56		59		62		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65

										Ratio W-Water/Water		Ratio W-Water/Water		0.50				Charges				Mill. €				0.05		0.08		0.32		0.45		0.61		0.76		0.94		1.08		1.23		1.40		1.54		1.68		1.84		2.02		2.21		2.38		2.56		2.75		2.97		3.19		3.44		3.70		3.98		4.29		4.62		4.97		5.35		5.76		6.20		6.68

														0.30				Services				Mill. €				0.03		0.04		0.05		0.06		0.10		0.13		0.16		0.20		0.24		0.33		0.36		0.39		0.43		0.47		0.51		0.55		0.59		0.64		0.69		0.74		0.80		0.86		0.92		1.00		1.07		1.15		1.24		1.34		1.44		1.55

																		V.A.T				Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														1.00				Revenue - Waste Water				Mill. €				0.07		0.11		0.37		0.51		0.71		0.89		1.10		1.27		1.47		1.73		1.90		2.08		2.27		2.49		2.72		2.93		3.15		3.39		3.65		3.93		4.24		4.56		4.91		5.28		5.69		6.13		6.59		7.10		7.64		8.23

												Fines %		0.0				Penalties  2)				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		TOTAL REVENUES				Mill. €		0.51		0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		29.55

														1.0				Customers Deposits				Mill. €										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Costumers contribution  2)				Mill. €										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		1) VAT does not apply						2) for late payment of water charges		2) not taken account of

																				New costumers

																				domestic														238		110		115		120		125		463		87		90		93		96		100		62		64		65		67		69		70		72		74		76		78		80		82		84		86		88

																				commercial/industry														0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

																				institutions														0		1		2		3		4		5		6		8		9		10		11		12		12		13		14		15		15		16		17		18		19		20		21		22		23		24



based on average figures

10 customers on average per connection



tariff

		

																		Table 4: Water Tariffs														12.25		% real increases per year

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0		2036.0		2037.0

																		Domestic

																				0   -  10  m3     1)		Ksh/m3		20		20		22		25		28		32		36		40		42		44		46		49		51		54		56		59		62		65		68		72		75		79		83		87		92		96		101		106		111		117		123

																				11   -  20  m3		Ksh/m3		25		25		28		32		35		40		45		50		53		55		58		61		64		67		70		74		78		81		86		90		94		99		104		109		115		120		126		133		139		146		154

																				>    20  m3		Ksh/m3		30		30		34		38		42		48		53		60		63		66		69		73		77		80		84		89		93		98		103		108		113		119		125		131		138		144		152		159		167		176		184

																		Commercial  2)				Ksh/m3		34		34		38		43		48		54		60		68		71		74		78		82		86		90		95		100		105		110		115		121		127		134		140		147		155		162		171		179		188		197		207

																		Institutions

																				- General  2)		Ksh/m3		45		45		51		57		64		71		80		90		95		99		104		109		115		121		127		133		140		147		154		162		170		178		187		196		206		217		227		239		251		263		276

																				- Schools		Ksh/m3		20		20		22		25		28		32		36		40		42		44		46		49		51		54		56		59		62		65		68		72		75		79		83		87		92		96		101		106		111		117		123

																				- Churches/Mosques		Ksh/m3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																		Construction				Ksh/m3		300		300		337		378		424		476		535		600		630		662		695		729		766		804		844		887		931		978		1,026		1,078		1,132		1,188		1,248		1,310		1,375		1,444		1,516		1,592		1,672		1,756		1,843

																		Industry   2)				Ksh/m3		85		85		95		107		120		135		151		170		179		187		197		207		217		228		239		251		264		277		291		305		321		337		353		371		390		409		430		451		474		497		522

																		Consumer Registration Fee				Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Meter rent households														Connection Fees				Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				0   - 10		0.27		50.0		13.5								Meter rent

				11 - 50		0.48		250.0		120.0										domestic  2)		Ksh/con.		246		246		276		310		348		391		438		492		517		543		570		598		628		659		692		727		763		802		842		884		928		974		1,023		1,074		1,128		1,184		1,244		1,306		1,371		1,440		1,511

				>   50		0.25		450.0		112.5										commercial/industry		Ksh/con.		800		800		898		1,008		1,131		1,270		1,426		1,600		1,680		1,764		1,853		1,945		2,042		2,145		2,252		2,364		2,483		2,607		2,737		2,874		3,018		3,169		3,327		3,493		3,668		3,851		4,044		4,246		4,458		4,681		4,915

										246.0										institutions		Ksh/con.		450		450		505		567		636		714		802		900		945		992		1,042		1,094		1,149		1,206		1,267		1,330		1,396		1,466		1,540		1,617		1,697		1,782		1,871		1,965		2,063		2,166		2,275		2,388		2,508		2,633		2,765

																		Customers Deposit

																				domestic		Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				commercial/industry		Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				institutions		Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																		Exchange rate (Ksh/€) 3)						88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88

																		Domestic				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																				0   -  10  m3		€/m3		0.23		0.23		0.26		0.29		0.32		0.36		0.41		0.45		0.48		0.50		0.53		0.55		0.58		0.61		0.64		0.67		0.71		0.74		0.78		0.82		0.86		0.90		0.95		0.99		1.04		1.09		1.15		1.21		1.27		1.33		1.40		1.60		1.68

																				11   -  20  m3		€/m3		0.28		0.28		0.32		0.36		0.40		0.45		0.51		0.57		0.60		0.63		0.66		0.69		0.73		0.76		0.80		0.84		0.88		0.93		0.97		1.02		1.07		1.13		1.18		1.24		1.30		1.37		1.44		1.51		1.58		1.66		1.75		1.99		2.09

																				>    20  m3		€/m3		0.34		0.34		0.38		0.43		0.48		0.54		0.61		0.68		0.72		0.75		0.79		0.83		0.87		0.91		0.96		1.01		1.06		1.11		1.17		1.22		1.29		1.35		1.42		1.49		1.56		1.64		1.72		1.81		1.90		1.99		2.09		2.39		2.51

																		Commercial				€/m3		0.38		0.38		0.43		0.48		0.54		0.61		0.68		0.77		0.81		0.85		0.89		0.93		0.98		1.03		1.08		1.13		1.19		1.25		1.31		1.38		1.45		1.52		1.59		1.67		1.76		1.85		1.94		2.04		2.14		2.24		2.36		2.69		2.83

																		Institutions

																		- General				€/m3		0.51		0.51		0.57		0.64		0.72		0.81		0.91		1.02		1.07		1.13		1.18		1.24		1.31		1.37		1.44		1.51		1.59		1.67		1.75		1.84		1.93		2.03		2.13		2.23		2.34		2.46		2.58		2.71		2.85		2.99		3.14		3.59		3.77

																		- Schools / Hospitals				€/m3		0.23		0.23		0.26		0.29		0.32		0.36		0.41		0.45		0.48		0.50		0.53		0.55		0.58		0.61		0.64		0.67		0.71		0.74		0.78		0.82		0.86		0.90		0.95		0.99		1.04		1.09		1.15		1.21		1.27		1.33		1.40		1.60		1.68

																		- Chuches/Mosques				€/m3		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Construction				€/m3		3.41		3.41		3.83		4.30		4.82		5.41		6.08		6.82		7.16		7.52		7.89		8.29		8.70		9.14		9.60		10.08		10.58		11.11		11.66		12.25		12.86		13.50		14.18		14.89		15.63		16.41		17.23		18.09		19.00		19.95		20.95		23.94		25.14

																		Industry				€/m3		0.97		0.97		1.08		1.22		1.37		1.53		1.72		1.93		2.03		2.13		2.24		2.35		2.47		2.59		2.72		2.85		3.00		3.15		3.30		3.47		3.64		3.83		4.02		4.22		4.43		4.65		4.88		5.13		5.38		5.65		5.93		6.78		7.12

																		Consumer Registration Fee				€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Connection Fees				€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Meter rent

																				domestic		€/con.		2.80		2.80		3.14		3.52		3.95		4.44		4.98		5.59		5.87		6.17		6.47		6.80		7.14		7.49		7.87		8.26		8.68		9.11		9.56		10.04		10.54		11.07		11.63		12.21		12.82		13.46		14.13		14.84		15.58		16.36		17.18		19.63		20.61

																				commercial/industry		€/con.		9.09		9.09		10.20		11.45		12.86		14.43		16.20		18.19		19.09		20.05		21.05		22.10		23.21		24.37		25.59		26.87		28.21		29.62		31.10		32.66		34.29		36.01		37.81		39.70		41.68		43.77		45.95		48.25		50.66		53.20		55.86		63.84		67.03

																				institutions		€/con.		5.11		5.11		5.74		6.44		7.23		8.12		9.11		10.23		10.74		11.28		11.84		12.43		13.06		13.71		14.39		15.11		15.87		16.66		17.50		18.37		19.29		20.25		21.27		22.33		23.45		24.62		25.85		27.14		28.50		29.92		31.42		35.91		37.70

																		Customers Deposit

																				domestic		€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		0		0		0		0		0		0		0		0		0		0.00		0.00

																				commercial/industry		€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		0		0		0		0		0		0		0		0		0		0.00		0.00

																				institutions		€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		0		0		0		0		0		0		0		0		0		0.00		0.00

																		1)		tariffs in 2006 correspond to present tariffication												2) average rates of different consumption groups

																		3)		for details see Chapter "Introduction" in the report





SCHEDULE

		

		VAT  in		1.0				Increase fees =       1						Contingencies  in    =              1						W-water    in		1.0				Tax in		1.0

		VAT  out		0.0				No increase   =        0						Contingencies out  =             0						W-water    out		0.0				Tax out		0.0

		0						1.0						1.0						1.0						1.0

		With Inflation               = 1						Extension		1.0				WW out, with tax		1.0				Financial		1.0

		no Inflation                  = 0						Extension out		0.0				WW out no tax		2.0				Economic		0.0

		0.0						1						WW in, with tax		3.0				1.0

														WW in no tax		4.0

														4.0

				Start-up  year				2005.0						Base case = 4

				Currency unit				000 €

				V.A.T.				0.0		16.0		%

				INFLATION RATE:				see O18 - O20																		Investment

				LC  (O&M)				0.00		0.0		%														Local		%		0.64

				LC (Investm.)				0.00		0.0		%														Foreign		%		0.36

				FC				0.00		0.0		%

				LC (O&M) PHASE II				0.00		0.0		%

				LC (O&M) PHASE III				0.00		0.0		%																		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																						Inflation Rate				Local				8.00%		7.40%		6.80%		6.20%		5.60%		5.00%		4.60%		4.20%		3.80%		3.40%		3.00%		2.40%		1.80%		1.20%		0.60%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																										Foreign				2.50%		2.36%		2.22%		2.08%		1.94%		2.00%		1.90%		1.80%		1.70%		1.60%		1.50%		1.20%		0.90%		0.60%		0.30%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

				Contingencies																						Price contingencies				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

				- physical				0.08		7.5																Year				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30

				- financial				0.00		0.00												Cumulative Price Index				Local				1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

																										Foreign				1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

																										Composite				1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

				Engin. fees				0.09		9.0		%										replacement				Price contingencies				1.000		1.056		1.052		1.047		1.043		1.039		1.036		1.033		1.030		1.028		1.025		1.020		1.015		1.010		1.005		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

								0.01		1.0		%																																																																										0.000		0.000		0.000

																														1.00		0.06		0.106		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				Increase Fees				12.3		12.3		%

																				EXCHANGE RATE:								2004.0		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Ksh/€										88.0		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88

				Interest

				local loans				0.12		12.0		%								LC   (O&M)								1.00		1.00		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

				foreign loans																FC-HELP1								1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				soft loans (%)		100.0		0.03		2.5		%								-HELP2								0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				Finanzkred. (%)		0.0		0.08		8.0		%								FC								0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																				INVESTMENT										2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																				Composite										1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																				FC-IHELP1										1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																				FC										1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																		TARIFF increase								Inflat. local				1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																		2007 - 2013		12.25		%/a								1.00		1.00		1.12		1.26		1.41		1.59		1.78		2.00		2.10		2.21		2.32		2.43		2.55		2.68		2.81		2.96		3.10		3.26		3.42		3.59		3.77		3.96		4.16		4.37		4.58		4.81		5.05		5.31		5.57		5.85		6.14

																		2014 - 2025		5.00		%/a																																																																								`

																																				current prices

																																				constant 2005 prices

																				Physical Contingecies										1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08

																				TABLE  2: Replacement  Costs																constant 2005 prices												including waste water																		constant 2005 prices

				Replacements										life span						Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035										Investment		life		years				Salvage value

				Initial Investments mill US $																																																																																														costs		time		remain

				Existing																EXISTING  1)

				Civil works		3.68								40.0		5 - 25		Jahre		- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works				3.7		40		0		0.0		0.0

				M&E equipment		0.92								15.0		9 - 15		Jahre		- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.				0.9		15		0		0.0		0.0

				Mobile equipment		0.00								7.0		5 - 7		Jahre		- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment				0.0		7		0		0.0		0.0

																				REHABILITATION																																																																										REHABILITATION

				Rehabilitation										40.0						- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works				1.3		40		20		0.5		0.6

				Civil works		1.29

				M&E equipment		2.43								10.0		9 - 15		Jahre		- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.				2.4		10		4		0.4		1.0

				Mobile equipment		0.3

														5.0		5 - 7		Jahre		- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment				0.3		5		2		0.4		0.1

				Extension

				Civil works		15.8														INVESTMENTS																																																																										INVESTMENTS

				M&E equipment		4.9								40.0						- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works				15.8		40		20		0.5		7.9

				Mobile equipment		0.0

														10.0		9 - 14		Jahre		- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.6		1.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.6		1.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.				4.9		10		5		0.5		2.4

														7.0		5 - 7		Jahre		- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment				0.0		7		2		0.3		0.0

																				PHASE II																																																																										PHASE II

																				- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works						0

																				- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.						0

																				- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment						0

																				TOTAL						Mill. €		0.0		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		2.4		2.4		2.4		0.0		0.3		0.3		0.3		0.3		0.0		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0																Total		12.1

																				1) existing assets considered sunk costs, no replacement costs considered

																																																																										constant 2005 prices

																				TABLE  : Depreciation Schedule																		constant 2005 prices										including waste water

						Afa														Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

						Investment		Sal. Value		Period

				Existing																EXISTING  1)																																																																		0.00

				- Civil works		3.68		10%		20.0						1.0				- Civil works						Mill. €		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

				- Electr.& Mechanic. Equipm.		0.92		15%		15.0						1.0				- Electr.& Mechanic. Equipm.						Mill. €		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

				- Mobile equipment		0.00		0%		7										- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Rehabilitation																		Sub-Total				Mill. €		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

				- Civil works		1.29		10%		40.0										REHABILITATION

				- Electr.& Mechanic. Equipm.		2.43		15%		10.0										- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				- Mobile equipment		0.29		0%		5.0										- Electr.& Mechanic. Equipm.						Mill. €		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

				Extension																- Mobile equipment						Mill. €		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

				- Civil works		15.79		10%		40.0												Sub-Total				Mill. €		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3

				- Electr.& Mechanic. Equipm.		4.89		15%		10.0

				- Mobile equipment		0.00		0%		7.0

																				INVESTMENT

																				- Civil works						Mill. €		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4

																				- Electr.& Mechanic. Equipm.						Mill. €		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4

																				- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-Total				Mill. €		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																				Phase II

																				- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-Total				Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						TOTAL				Mill. €		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																				1) existing assets considered sunk costs, no replacement costs considered

																				Credit Allocation								Control		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Existing								1.00		1.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Rehabilitation				foreign  1				1.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0										0.0		0.0

																								foreign  2				0.7		0.0		0.3		0.3		0.0		0.0		0.0		0.0

																								local				0.7		0.0		0.3		0.3		0.0		0.0		0.0		0.0

																				Extension								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0%		0%

																				Grant allocation								1.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0%		0%

						Financing

						Foreign		Local (Grant)												TABLE  7.11.1:  Financing      Schedule																																																						constant 2005 prices

						0.0		0.0				Existing

						21.44		5.36				Rehab. & Exten.								Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

						0.0		0.0

		0				Waste water out

		0				0.0		0.0		1.0		with taxes		FC		100.0%				Existing								Loan amount				0.0		Grace period				0.0		Interest				0.03

						0.0		0.0		2.0		without taxes		CC		0.0%				Foreign Financing								Term				10.0		Rep. period				10.0		Commitm. fee				0.03

						Waste water in														Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1				0.0		0.0		3.0		with taxes								Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						21.4		5.4		4.0		without taxes								Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						15.9		4.0		1.0										Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						13.7		3.4		2.0		^^								Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						23.1		5.8		3.0

						21.4		5.4		4.0

																												Loan amount				0.0		Grace period				0.0		Interest				0.08

						Financing																						Term				10.0		Rep. period				10.0		Commitm. fee				0.03

						Foreign		Local (Grant)												Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						21.4		5.4				Rehab. & Exten.								Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		0																		Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				4

																				Local Financing								Loan amount				0.0		Grace period				0.0		Interest				0.12

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																										Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Grant						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				TABLE  5:  Financing																												including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Rehabilitation/Extension

																				Foreign Financing								Loan amount		Mill. €		21.4		Grace period				10.0		Interest				0.025

																												Term				40.0		Rep. period				30.0		Commitm. fee				0.025

																				Loan disbursed						Mill. €				0.96		7.20		6.65		6.65		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €				0.0		0.2		0.4		0.5		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €				1.0		8.2		14.8		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.46		21.46

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.8		1.5		2.2		2.9		3.7		4.4		5.1		5.8		6.5		7.2		8.0		8.7		9.4		10.1		10.8		11.5		12.24		12.96

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.25		0.23

																										Mill. €

																				Commitment charges						Mill. €				0.5		0.3		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Rehabilitation/Extension								Loan amount		Mill. €		0.0		Grace period				10.0		Interest				0.08

																				Foreign Financing								Term				20.0		Rep. period				10.0		Commitm. fee				0.03

																				Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																												Loan amount				0.0		Grace period				10.0		Interest				0.1

																												Term				30.0		Rep. period				20.0		Commitm. fee				0.0

																				Loan disbursed						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €																																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																												Loan amount				0.0		Grace period				0.0		Interest				0.0

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €																																0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Local  Financing								Loan amount		Mill. €		0.0		Grace period				0.0		Interest				0.12

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.03

																				Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Local  Financing

																				Grant						Mill. €				0.24		1.80		1.66		1.66		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				TABLE  8.6.3:  Financing     continued																		constant 2005 prices																																										constant 2005 prices

																				Designation						Unit		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027

																				Investment								Loan amount				0.0		Grace period				0.0		Interest				0.1

																				Foreign Financing								Term				20.0		Rep. period				20.0		Commitm. fee				0.0

																				Loan disbursed						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Unit						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																												Loan amount				0.0		Grace period				0.0		Interest				0.1

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Unit																																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Unit						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Local  Financing								Loan amount				0.0		Grace period				0.0		Interest				0.1

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Unit																																						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Unit						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Grant						Unit																																												0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				TOTAL (all Phases)

																				Loan accumulated						Mill. €		0.0		1.0		8.2		14.8		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.46		21.46

																				Repayment accumulated						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.8		1.5		2.2		2.9		3.7		4.4		5.1		5.8		6.5		7.2		8.0		8.7		9.4		10.1		10.8		11.5		12.24		12.96

																				Interest						Mill. €		0.0		0.5		0.3		0.2		0.0		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.25		0.23

																				Grant, accumulated						Mill. €		0.0		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.24		0.24

																				TABLE 6: Debt Service																												including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				EXISTING   1)

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				INTEREST

																				Rehabilitation & Extension

																				Loans, foreign financing						Mill. €				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				Loans, local financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-total				Mill. €				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				Investment

																				Loans, foreign financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loans, local financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-total				Mill. €				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				PHASE  II

																				Loans, foreign financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loans, local financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-total				Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				REPAYMENT

																				Repayment Existing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment  Rehabiltation & Extension						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.5		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7

																				Repayment Investment						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				TOTAL REPAYMENT						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.5		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7

																				TOTAL DEPT SERVICE						Mill. €				1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.3		1.6		1.7		1.7		1.7		1.6		1.6		1.6		1.5		1.5		1.5		1.4		1.4		1.4		1.3		1.3		1.2		1.2		1.2

																				1) no current commitments considered

		local costs of Inv.		0.64																TABLE  4: Working Capital																		constant 2005 prices										including waste water																										constant 2005 prices

		Working				Operat.		Accounts		Inventories		Repair/								Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		Capital				cash		receiv.		chemicals		Maintenance

		FC of O&M				0.36														Cash and Bank						Mill. €				0.07		0.07		0.08		0.08		0.06		0.06		0.07		0.07		0.08		0.08		0.09		0.09		0.10		0.10		0.11		0.11		0.12		0.12		0.13		0.13		0.1		0.1		0.1		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		Working Capital				0.08		0.08		0.17		0.17

																				Accounts receivable						Mill. €				0.05		0.07		0.11		0.15		0.21		0.26		0.32		0.36		0.42		0.50		0.55		0.60		0.65		0.71		0.78		0.84		0.91		0.97		1.05		1.13		1.2		1.3		1.4		1.5		1.6		1.8		1.9		2.0		2.2		2.4

		liquidity reserve				1.0		1.0		2.0		2.0								Inventories						Mill. €				0.02		0.03		0.03		0.05		0.05		0.05		0.05		0.06		0.06		0.06		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.08		0.09		0.09		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

		in months

																				TOTAL WORKING CAPITAL						Mill. €				0.14		0.17		0.22		0.28		0.31		0.37		0.44		0.49		0.55		0.65		0.70		0.76		0.82		0.89		0.97		1.03		1.10		1.18		1.26		1.35		1.4		1.5		1.7		1.8		1.9		2.0		2.2		2.3		2.5		2.7

										rate		0.17								Accounts payable						Mill. €				0.12		0.12		0.12		0.12		0.06		0.06		0.07		0.07		0.08		0.08		0.08		0.09		0.09		0.09		0.10		0.10		0.10		0.10		0.10		0.11		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

										months		2.0								NET WORKING CAPITAL						Mill. €				0.02		0.05		0.10		0.16		0.25		0.31		0.37		0.42		0.48		0.57		0.62		0.67		0.73		0.80		0.87		0.93		1.00		1.08		1.16		1.24		1.3		1.4		1.5		1.7		1.8		1.9		2.1		2.2		2.4		2.6

																				Increase in Net Working Capital						Mill. €		0.0		0.02		0.03		0.05		0.05		0.10		0.05		0.06		0.05		0.06		0.09		0.05		0.06		0.06		0.07		0.07		0.06		0.07		0.07		0.08		0.09		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.2		0.2		0.2

																				TABLE 8: Cash Flow																		constant 2005 prices										including waste water																																		constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Revenues:

																				- Water sales 1)						Mill. €				0.31		0.45		0.64		0.89		1.23		1.52		1.87		2.15		2.46		2.80		3.07		3.36		3.68		4.03		4.41		4.75		5.12		5.51		5.93		6.38		6.87		7.40		7.97		8.58		9.23		9.94		10.70		11.52		12.40		13.35

																				- Services Water						Mill. €				0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.09		4.41		4.74		5.11		5.50		5.92		6.37		6.86		7.39		7.96

																				- Waste water charges 1)						Mill. €				0.05		0.08		0.32		0.45		0.61		0.76		0.94		1.08		1.23		1.40		1.54		1.68		1.84		2.02		2.21		2.38		2.56		2.75		2.97		3.19		3.44		3.70		3.98		4.29		4.62		4.97		5.35		5.76		6.20		6.68

																				- Services waste water						Mill. €				0.03		0.04		0.05		0.06		0.10		0.13		0.16		0.20		0.24		0.33		0.36		0.39		0.43		0.47		0.51		0.55		0.59		0.64		0.69		0.74		0.80		0.86		0.92		1.00		1.07		1.15		1.24		1.34		1.44		1.55

																				Operational income						Mill. €				0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		29.55

																				- Late payment penalties						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				- Consumer deposits						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				- Interest on deposits						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Non operational income						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Total Revenues						Mill. €				0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		29.55

																				- V.A.T 2)						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Equity						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																Kontrolle				Loans:

														Foreign		0.0				- Foreign Financing  3)						Mill. €				0.96		7.20		6.65		6.65		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07

														Local		0.0				- Local Financing						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Grants		0.0				- Grants						Mill. €				0.24		1.80		1.66		1.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Costumer Contribution						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																						TOTAL INFLOW				Mill. €				1.88		9.91		9.71		10.18		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		2.05		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		17.47

																				Investment						Mill. €				0.43		7.37		8.43		9.43		0.00		0.00		0.00		0.00		0.00		1.12		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Replacement						Mill. €				0.00		0.00		0.00		0.00		0.29		0.00		0.00		0.00		0.00		0.29		2.44		2.44		2.44		0.00		0.29		0.31		0.31		0.31		0.00		0.00		2.44		2.44		2.44		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				O&M						Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.20		2.28		2.37		2.46		2.56		2.65		2.74		2.85		2.96		3.07

																				Repayment						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.03		0.27		0.49		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72

																				Interest						Mill. €				0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.53		0.52		0.50		0.48		0.46		0.44		0.43		0.41		0.39		0.37		0.36		0.34		0.32		0.30		0.28		0.27		0.25		0.23

																				Increase in NWC  4)						Mill. €				0.02		0.03		0.05		0.05		0.10		0.05		0.06		0.05		0.06		0.09		0.05		0.06		0.06		0.07		0.07		0.06		0.07		0.07		0.08		0.09		0.09		0.10		0.11		0.11		0.12		0.13		0.14		0.15		0.17		0.18

																				Taxes on Income  2)						Mill. €				0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.43		0.60		0.88		1.04		1.21		1.41		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		5.32		5.80		6.32		0.00		0.00

																						TOTAL OUTFLOW				Mill. €				1.96		9.05		10.26		11.38		1.99		1.79		2.07		2.28		2.54		4.35		5.59		6.08		6.56		4.62		5.21		5.47		5.75		6.05		6.07		6.41		9.23		9.63		10.06		8.08		8.58		9.11		9.68		10.30		4.08		4.19

																				SURPLUS/DEFICIT						Mill. €				-0.09		0.85		-0.54		-1.20		0.61		1.43		1.88		2.26		2.66		1.87		1.22		1.38		1.60		4.31		4.56		5.04		5.57		6.13		7.05		-4.37		5.97		6.74		7.56		10.88		11.84		12.87		13.99		15.19		23.36		13.28

																				ACCUMULATED SURPLUS						Mill. €				-0.09		0.77		0.22		-0.98		-0.37		1.05		2.94		5.20		7.86		9.73		10.95		12.33		13.93		18.24		22.80		27.84		33.41		39.54		46.59		42.23		48.20		54.94		62.50		73.38		85.22		98.09		112.08		127.26		150.62		163.90

																				1) net rates (considering billing and collection ratio)								2) no VAT considered						2) VAT does not apply								3) salvage values in year 2025										4) NWC = net workinhg capital

																												32		0		0		0		1		1		2		3		5		10		17		31		57		102		183		330

																						Inflat. local %				80.0

																				TABLE 8.7.2: Cash Flow								in TL  1)																						current prices																														constant 2005 prices

														must be printed

														with program set						Designation						Unit		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023

														"without"

														inflation						CASH INFLOW

																				Revenues:

																				- Water sales 2)						bill. TL		0		0		0		0		0		1		3		6		12		24		49		97		190		375		739		1,456		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Connection  and registration fees						bill. TL		0		0		0		0		0		1		1		3		6		12		29		58		114		224		441		868		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Maintenance fees						bill. TL		0		0		0		0		0		1		1		3		6		12		24		48		95		188		370		728		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Penalties						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Consumer deposits						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- State subsidy						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3		3

																				Total Revenues (incl. VAT)						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3		3

																				Loans:

																				- Foreign Financing						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Local Financing						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Grants						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Costumer Contribution						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																						TOTAL INFLOW				bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3		3

																				CASH OUTFLOW

																				Investment (local only)						bill. TL		0		0		3		8		13		9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Replacem.						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				O & M						bill. TL		0		0		0		0		1		1		2		4		7		13		25		47		88		166		312		586		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Repayment						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Interest						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Increase in NWC						bill. TL		0		0		0		0		0		0		0		0		0		1		2		2		3		6		12		24		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Taxes on Income						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																						TOTAL OUTFLOW				bill. TL		0		0		3		8		14		10		2		4		7		14		27		49		91		172		324		610		0		0		0		0		0		0		0		0		0		0		0		0		0

																				SURPLUS/DEFICIT						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				ACCUMULATED SURPLUS						bill. TL				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				1) inflation assumed to be 80 %/a										2) net rates (considering collection ratio)

																														1.00						0.23		0.50		0.10		0.17		0.00

																				TABLE  9: Income & Expenditure Statement																		constant 2005 prices										including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				REVENUES

																				- Water sales 1)						Mill. €				0.31		0.45		0.64		0.89		1.23		1.52		1.87		2.15		2.46		2.80		3.07		3.36		3.68		4.03		4.41		4.75		5.12		5.51		5.93		6.38		6.9		7.4		8.0		8.6		9.2		9.9		10.7		11.5		12.4		13.4

																				- Services Water						Mill. €				0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.1		4.4		4.7		5.1		5.5		5.9		6.4		6.9		7.4		8.0

																				- Waste water charges 1)						Mill. €				0.05		0.08		0.32		0.45		0.61		0.76		0.94		1.08		1.23		1.40		1.54		1.68		1.84		2.02		2.21		2.38		2.56		2.75		2.97		3.19		3.4		3.7		4.0		4.3		4.6		5.0		5.4		5.8		6.2		6.7

																				- Services waste water						Mill. €				0.03		0.04		0.05		0.06		0.10		0.13		0.16		0.20		0.24		0.33		0.36		0.39		0.43		0.47		0.51		0.55		0.59		0.64		0.69		0.74		0.8		0.9		0.9		1.0		1.1		1.2		1.2		1.3		1.4		1.6

																				- V.A.T  2)						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Non-operational income						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Total Revenues						Mill. €				0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.2		16.4		17.6		19.0		20.4		22.0		23.7		25.5		27.4		29.5

																				OPERATION & MAINTENANCE						Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.2		2.3		2.4		2.5		2.6		2.6		2.7		2.8		3.0		3.1

																				DEPRECIATION						Mill. €				1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																				INTEREST on BANK OVERDR.						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				OPERATING INCOME						Mill. €				-1.63		-1.53		-1.14		-0.80		0.22		0.77		1.44		1.95		2.54		3.48		4.00		4.58		5.22		5.91		6.67		7.36		8.10		8.89		9.75		10.68		11.7		12.8		13.9		15.2		16.5		18.0		19.6		21.3		23.2		25.2

																				IINTEREST (on loans)						Mill. €				0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.53		0.52		0.50		0.48		0.46		0.44		0.43		0.41		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				NET INCOME bef. TAX						Mill. €				-2.16		-2.07		-1.68		-1.34		-0.32		0.23		0.90		1.42		2.00		2.94		3.47		4.05		4.69		5.39		6.17		6.88		7.63		8.45		9.33		10.27		11.3		12.4		13.6		14.9		16.2		17.7		19.3		21.1		22.9		24.9

		1																		Income Tax						Mill. €				0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.43		0.60		0.88		1.04		1.21		1.41		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		5.32		5.80		6.32		0.00		0.00

																				NET INCOME/LOSS						Mill. €				-2.16		-2.07		-1.68		-1.34		-0.32		0.16		0.63		0.99		1.40		2.06		2.43		2.83		3.28		3.78		4.32		4.81		5.34		5.91		6.53		7.19		7.9		8.7		9.5		10.4		11.4		12.4		13.5		14.7		22.9		24.9

																				Accumulated Net Income						Mill. €				-2.16		-4.23		-5.91		-7.25		-7.57		-7.40		-6.77		-5.78		-4.38		-2.32		0.11		2.94		6.22		9.99		14.32		19.13		24.47		30.39		36.92		44.11		52		61		70		81		92		104		118		133		156		180

																				1) based on billing and collection ratios applicable								2) no VAT considered				2) VAT does not apply

																						Tax rates applied:						30%		for net income before tax below   1 mio. €

																												30%		for net income before tax between 1 and 5 mio. €

																												30%		for net income before tax above   5 mio. €

																												0.00		0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																												0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.43		0.60		0.88		1.04		1.21		1.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		5.32		5.80		6.32

																												0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		0.00		0.00		0.00

																				TABLE 10: Sources & Application of Funds																		constant 2005 prices										including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				SOURCES

																				Net Income bef. Tax						Mill. €				-2.16		-2.07		-1.68		-1.34		-0.32		0.23		0.90		1.42		2.00		2.94		3.47		4.05		4.69		5.39		6.17		6.88		7.63		8.45		9.33		10.27		11.29		12.39		13.58		14.85		16.23		17.72		19.33		21.06		22.92		24.93

																				Depreciation						Mill. €				1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32

																				Internal generated Funds						Mill. €				-0.85		-0.75		-0.36		-0.02		1.00		1.55		2.22		2.73		3.32		4.26		4.78		5.36		6.00		6.71		7.49		8.19		8.95		9.76		10.64		11.59		12.61		13.71		14.89		16.17		17.55		19.04		20.64		22.37		24.24		26.24

																				Net Working Capital						Mill. €				0.02		0.05		0.10		0.16		0.25		0.31		0.37		0.42		0.48		0.57		0.62		0.67		0.73		0.80		0.87		0.93		1.00		1.08		1.16		1.24		1.34		1.44		1.54		1.66		1.78		1.91		2.06		2.21		2.38		2.56

																				Loans

																				Foreign Loans  1)						Mill. €				0.96		7.20		6.65		6.65		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07

																				Local Loans						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						1.0														Grants						Mill. €				0.24		1.80		1.66		1.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Costumers contribution						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Costumers deposits						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																						TOTAL SOURCES				Mill. €				0.37		8.30		8.05		8.44		1.25		1.85		2.59		3.16		3.79		4.82		5.40		6.03		6.73		7.51		8.36		9.13		9.95		10.84		11.80		0.76		13.95		15.14		16.44		17.83		19.33		20.95		22.70		24.59		26.61		16.73

																				APPLICATION

																				Replacement Costs						Mill. €				0.00		0.00		0.00		0.00		0.29		0.00		0.00		0.00		0.00		0.29		2.44		2.44		2.44		0.00		0.29		0.31		0.31		0.31		0.00		0.00		2.44		2.44		2.44		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Increase in NWC						Mill. €				0.02		0.03		0.05		0.05		0.10		0.05		0.06		0.05		0.06		0.09		0.05		0.06		0.06		0.07		0.07		0.06		0.07		0.07		0.08		0.09		0.09		0.10		0.11		0.11		0.12		0.13		0.14		0.15		0.17		0.18

																				Tax						Mill. €				0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.43		0.60		0.88		1.04		1.21		1.41		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		5.32		5.80		6.32		0.00		0.00

																				Repayments						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.03		0.27		0.49		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72

																						TOTAL APPLICATION				Mill. €				0.02		0.03		0.05		0.05		0.39		0.12		0.33		0.48		0.66		1.27		3.56		3.98		4.40		2.40		2.93		3.15		3.38		3.63		3.59		3.88		6.63		6.97		7.33		5.29		5.71		6.16		6.66		7.19		0.88		0.89

																				SURPLUS/DEFICIT						Mill. €				0.36		8.27		7.99		8.38		0.86		1.73		2.25		2.68		3.14		3.56		1.84		2.05		2.34		5.11		5.43		5.98		6.57		7.21		8.21		-3.12		7.31		8.17		9.10		12.54		13.62		14.79		16.04		17.40		25.73		15.83

																				Accumulated Surplus/Deficit						Mill. €				0.36		8.63		16.62		25.00		25.87		27.60		29.85		32.53		35.67		39.22		41.06		43.11		45.45		50.56		55.98		61.96		68.53		75.74		83.95		80.82		88.13		96.31		105.41		117.95		131.57		146.35		162.40		179.79		205.53		221.36

																				Dept Service Ratio  2)										-0.8		-0.7		-0.3		-0.0		0.9		1.4		2.1		2.5		3.1		4.0		4.3		4.0		3.9		3.8		4.4		4.9		5.5		6.1		6.8		7.6		8.4		9.4		10.4		11.6		13.0		14.4		16.1		17.9		20.0		22.3

																				1)  salvage values in year 2025												2) internal generated fund/total debt service

																				TABLE ??: Balance Sheet																		constant 2005 prices										including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

																				ASSETS

																				CURRENT ASSETS

																				Cash & Bank						Mill. €		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.2		0.2		0.2		0.2		0.2		0.2		0.2

																				Accounts receivable						Mill. €		0.0		0.1		0.1		0.1		0.1		0.2		0.3		0.3		0.4		0.4		0.5		0.5		0.6		0.7		0.7		0.8		0.8		0.9		1.0		1.0		1.1		1.2		1.3		1.4		1.5		1.6		1.8		1.9		2.0		2.2		2.4

																				Inventories						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

																				Retained earnings						Mill. €		0.0		0.4		8.6		16.6		25.0		25.9		27.6		29.9		32.5		35.7		39.2		41.1		43.1		45.4		50.6		56.0		62.0		68.5		75.7		83.9		80.8		88.1		96.3		105.4		117.9		131.6		146.4		162.4		179.8		205.5		221.4

																				FIXED ASSETS

																				Existing						Mill. €				4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6

																				Replacements						Mill. €				0.0		0.0		0.0		0.0		0.3		0.3		0.3		0.3		0.3		0.6		3.0		5.5		7.9		7.9		8.2		8.5		8.8		9.1		9.1		9.1		11.6		14.0		16.4		16.4		16.4		16.4		16.4		16.4		16.4		16.4

																				Accum. Depreciation						Mill. €				1.3		2.6		3.9		5.3		6.6		7.9		9.2		10.5		11.8		13.2		14.5		15.8		17.1		18.4		19.7		21.1		22.4		23.7		25.0		26.3		27.6		29.0		30.3		31.6		32.9		34.2		35.5		36.8		38.2		39.5

																				Net Fixed Assets						Mill. €				3.3		2.0		0.7		-0.7		-1.7		-3.0		-4.3		-5.6		-6.9		-8.0		-6.8		-5.7		-4.6		-5.9		-6.9		-7.9		-9.0		-10.0		-11.3		-12.6		-11.5		-10.3		-9.2		-10.5		-11.9		-13.2		-14.5		-15.8		-17.1		-18.4

																				TOTAL ASSETS						Mill. €		0.00		3.8		10.8		17.5		24.6		24.5		25.0		26.0		27.4		29.3		31.9		34.9		38.2		41.7		45.5		50.0		55.0		60.7		67.0		73.9		69.6		78.1		87.5		97.8		109.2		121.6		135.2		150.1		166.3		190.9		205.6

																				EQUITY & LIABILITIES

																				EQUITY

																				Actual						Mill. €		0.0		0.0		0.1		0.2		0.3		0.6		0.9		1.3		1.7		2.2		2.7		3.3		4.0		4.7		5.5		6.4		7.3		8.3		9.4		10.6		11.8		13.2		14.6		16.1		17.8		19.6		21.5		23.5		25.7		28.1		30.7

																				For Cash Deficit						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Costumers Contribution						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				LIABILITIES

																				Costumers Deposits						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loans

																				Foreign						Mill. €		0.0		1.0		8.2		14.8		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.4		21.2		20.7		19.9		19.2		18.5		17.8		17.1		16.4		3.6		2.9		2.1		1.4		0.7		0.0		-0.7		-1.4		-2.1		-2.9		-15.6

																				Local						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Grant						Mill. €		0.0		0.2		2.0		3.7		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4

																				Current Liabilities						Mill. €

																				Accounts payable						Mill. €		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

																				Bank Overdraft						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Accum. Net Income						Mill. €		0.0		-2.2		-4.2		-5.9		-7.2		-7.6		-7.4		-6.8		-5.8		-4.4		-2.3		0.1		2.9		6.2		10.0		14.3		19.1		24.5		30.4		36.9		44.1		52.0		60.7		70.2		80.6		91.9		104.4		117.9		132.6		155.5		180.5

																										Mill. €

																				TOTAL EQUITY & LIABILITIES						Mill. €		0.0		-0.8		6.2		12.9		20.0		19.9		20.4		21.4		22.8		24.7		27.3		30.3		33.5		37.1		40.9		45.4		50.4		56.1		62.4		69.3		65.0		73.5		82.9		93.2		104.6		117.0		130.6		145.5		161.7		186.3		201.0

																				Control								0.00		4.60		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6

																												0.00		4.60		0.0		0.0		0.0		0.0		0.0		0.0		-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-0.0		0.0		0.0		0.0		-0.0		0.0		-0.0		0.0

																				Average tariff requirement

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				O&M						Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.20		2.28		2.37		2.46		2.56		2.65		2.74		2.85		2.96		3.07

																				Depreciation						Mill. €				1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																				Interest						Mill. €				0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.53		0.52		0.50		0.48		0.46		0.44		0.43		0.41		0.39		0.37		0.36		0.34		0.32		0.30		0.28		0.27		0.25		0.23

																				total financ. cost						Mill. €				2.84		2.97		3.08		3.21		2.91		2.98		3.06		3.12		3.20		3.28		3.35		3.41		3.47		3.53		3.59		3.64		3.69		3.74		3.79		3.85		3.91		3.97		4.04		4.11		4.19		4.27		4.34		4.43		4.52		4.62

																				water net demand						m3/a				3.44		3.47		3.49		3.49		3.47		3.83		4.20		4.60		5.01		5.44		5.67		5.92		6.17		6.44		6.71		6.88		7.05		7.23		7.42		7.60		7.80		7.99		8.20		8.40		8.62		8.83		9.06		9.29		9.52		9.76

																				av. fin. cost /m3						€/m3				0.82		0.86		0.88		0.92		0.84		0.78		0.73		0.68		0.64		0.60		0.59		0.58		0.56		0.55		0.54		0.53		0.52		0.52		0.51		0.51		0.50		0.50		0.49		0.49		0.49		0.48		0.48		0.48		0.47		0.47

																				Tariff (sliding av. 5 years)						€/m3				0.41		0.56		0.64		0.70		0.87		0.86		0.83		0.79		0.73		0.69		0.65		0.62		0.59		0.58		0.56		0.55		0.54		0.53		0.52		0.52		0.51		0.51		0.50		0.50		0.49		0.49		0.49		0.48		0.48		0.48

																				NPV costs						12.0%		26						24

																				NPV water								39						34

																												0.68

																				av. fin. cost /m3						€/m3								0.70				KSh/m3				61.85522039108914

																				av 5 year. NPV financ. cost						12.0%				11		11		11		11		11		11		11		12		12		12		12		13		13		13		13		13		14		14		14		14		15		15		15		15		16		16		14		11		8		4

																				av. 5 year NPV water										13		13		13		14		15		16		18		19		20		21		22		23		24		25		25		26		27		27		28		29		29		30		31		32		32		33		28		23		16		9

																				av. fin. cost /m3						€/m3				0.86		0.86		0.84		0.79		0.73		0.69		0.65		0.62		0.60		0.58		0.56		0.55		0.54		0.53		0.52		0.52		0.51		0.51		0.50		0.50		0.49		0.49		0.49		0.48		0.48		0.48		0.48		0.47		0.47		0.47

																				sliding average																												0.63										0.54										0.51										0.49
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O&M

		Exch. rate		88.0		1.0		1.0																																						Water supply only

						Financial		Waste water																																						including waste water

																				TABLE  3:  Operation  &  Maintenance																		constant 2005 prices										including waste water

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				MAINTENANCE 1)

																1.0%				Civil works						Mill. €				0.02		0.05		0.09		0.13		0.14		0.14		0.15		0.16		0.16		0.18		0.18		0.19		0.20		0.20		0.21		0.22		0.22		0.23		0.24		0.24		0.25		0.26		0.26		0.27		0.28		0.28		0.29		0.30		0.30		0.31

																3.0%				Electro-mech. Equipm.						Mill. €				0.02		0.06		0.09		0.16		0.17		0.17		0.18		0.19		0.20		0.21		0.22		0.23		0.24		0.24		0.25		0.26		0.27		0.28		0.28		0.29		0.30		0.31		0.31		0.32		0.33		0.34		0.35		0.35		0.36		0.37

																5.0%				Mobile equipment						Mill. €				0.00		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02

						Financial/		mill kWh/mill.m3		€/kWh		Chemicals

						economic		kg/mill m3		€/kg		€/mill.m3										Sub-total				Mill. €				0.04		0.12		0.19		0.30		0.32		0.33		0.34		0.36		0.37		0.40		0.42		0.43		0.45		0.46		0.48		0.49		0.51		0.52		0.54		0.55		0.57		0.58		0.60		0.61		0.63		0.64		0.66		0.67		0.69		0.70

		Surface water				1.0		2.000		0.14										OPERATION 1)

		Chemicals																		- Energy						Mill. €				0.42		0.42		0.42		0.42		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05

		Alumin. Sulfat		Kg   -   €/Kg		1.0		58,000		0.34		19,881

		Soda ash		Kg   -   €/Kg		1.0		1,400		0.13		185								- Chemicals						Mill. €				0.08		0.08		0.08		0.08		0.08		0.09		0.10		0.10		0.11		0.12		0.13		0.13		0.14		0.15		0.15		0.16		0.16		0.16		0.17		0.17		0.18		0.18		0.19		0.19		0.20		0.20		0.21		0.21		0.22		0.22

		Chlorine		Kg   -   €/Kg		1.0		2,700		1.45		3,915

										total €/mill. m3		23,981								- Personnel

																						Water supply				Mill. €				0.19		0.18		0.18		0.17		0.17		0.18		0.19		0.21		0.22		0.23		0.24		0.25		0.27		0.28		0.29		0.29		0.30		0.30		0.31		0.31		0.32		0.32		0.33		0.34		0.34		0.34		0.34		0.34		0.34		0.34

																						Waste water				Mill. €				0.05		0.07		0.09		0.12		0.14		0.14		0.14		0.14		0.14		0.14		0.15		0.15		0.15		0.15		0.15		0.16		0.16		0.16		0.17		0.17		0.17		0.18		0.18		0.18		0.19		0.19		0.19		0.19		0.19		0.19

		Water supply						Average		Financial/						10.0		%		LEASE FEES - WSB/ WRB 2)						Mill. €		0.05		0.03		0.05		0.06		0.09		0.12		0.15		0.19		0.22		0.25		0.28		0.31		0.34		0.37		0.40		0.44		0.48		0.51		0.55		0.59		0.64		0.69		0.74		0.80		0.86		0.92		0.99		1.07		1.15		1.24		1.34

		Average salary		Social charges		Qualification		Wage/month		economic		No		€

		70,000		1.0		Area Manager		795		1.0		1.7		1,352		1.0				TRAINING 3)						Mill. €		0.03		0.00		0.03		0.03		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		49,123		1.0		Officer in charge		558		1.0		6.0		3,321

		30,000		1.0		Supervisor		341		1.0		8.5		2,898		20.0%				ADMINISTRATION

		20,003		1.0		Administrative staff		227		1.0		23.0		5,217						- Area office						Mill. €				0.05		0.05		0.05		0.06		0.06		0.06		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.09		0.09		0.09		0.09		0.09		0.10		0.10		0.10		0.10		0.10		0.10		0.11		0.11		0.11		0.11		0.11		0.11

		17,219		1.0		Skilled worker		196		1.0		10.2		1,996						- WW&SSC 4)						Mill. €				0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13

		14,505		1.0		Unskilled w.		165		1.0		6.8		1,121

						Total/Average cost						56.1		3,402						Non-operat. expenses						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				- local bank interest						Mill. €

																				- commision expenses						Mill. €

																				- currency losses						Mill. €

																				- currency exchange losses						Mill. €

		Waste water								Financial/

		Average salary		Social charges		Qualification		Av. wage/month		economic		No		€								TOTAL				Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.20		2.28		2.37		2.46		2.56		2.65		2.74		2.85		2.96		3.07

		70,000		1.0		Area Manager		795		1.0		0.3		239

		49,123		1.0		Officer in charge		558		1.0		1.0		558						1) for rates applied see Chapter "Recurrent Costs"  in text																2) 10% of revenues from water billed														3) lump sum, estimated

		30,000		1.0		Supervisor		341		1.0		1.5		511						4)  Western Water & Sanitation Service Company Ltd

		20,003		1.0		Administrative staff		227		1.0		4.0		909						Energy as % of total O&M										42.5		37.4		34.0		30.7		4.7		4.4		4.2		3.9		3.7		3.5		3.3		3.2		3.1		2.9		2.8		2.7		2.6		2.5		2.4		2.4		2.3		2.2		2.1		2.0		2.0		1.9		1.8		1.8		1.7		1.6

		17,219		1.0		Skilled worker		196		1.0		1.8		352

		14,505		1.0		Unskilled w.		165		1.0		1.2		198				1,591		Hilfstabellen								0.1		0.8		0.9		0.9		0.9		0.6		0.7		0.7		0.8		0.8		0.9		1.0		1.0		1.1		1.1		1.2		1.2		1.3		1.3		1.4		1.4		1.5		1.6		1.6		1.7		1.8		1.9		2.0		2.0		2.1		2.2

						Total/Average cost						9.8		3,389				3,880										0.0		0.04		0.12		0.19		0.30		0.32		0.33		0.34		0.36		0.37		0.40		0.42		0.43		0.45		0.46		0.48		0.49		0.51		0.52		0.54		0.55		0.57		0.58		0.60		0.61		0.63		0.64		0.66		0.67		0.69		0.70

																		3,409

																		6,126		Steigerungsrate Wasser												1.009		1.004		0.999		0.994		1.104		1.099		1.094		1.089		1.086		1.044		1.043		1.043		1.043		1.042		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025

																		2,348

																		1,319		Water		Gross demand				mill. m3		3.4		3.44		3.47		3.49		3.49		3.47		3.83		4.20		4.60		5.01		5.44		5.67		5.92		6.17		6.44		6.71		6.88		7.05		7.23		7.42		7.60		7.80		7.99		8.20		8.40		8.62		8.83		9.06		9.29		9.52		9.76

																						Groundwater				mill. m3

																						Surface water				mill. m3		3.4		3.44		3.47		3.49		3.49		3.47		3.83		4.20		4.60		5.01		5.44		5.67		5.92		6.17		6.44		6.71		6.88		7.05		7.23		7.42		7.60		7.80		7.99		8.20		8.40		8.62		8.83		9.06		9.29		9.52		9.76

																				Personnel				Water

		Division of overheads for Water & Waste Water Service Company																				No of operational pers.						56		55		54		52		51		50		54		57		61		64		68		71		75		78		82		85		87		88		90		91		93		94		96		97		99		100		100		100		100		100		100

				m3/d						mill.  m3/a		%		Quote part/town								No of connections						7,130		7,561		8,009		8,474		8,958		11,341		12,445		13,599		14,805		16,065		20,698		21,574		22,483		23,426		24,404		25,419		26,058		26,714		27,387		28,078		28,787		29,515		30,261		31,027		31,814		32,620		33,448		34,298		35,170		36,065		36,984

														mill €

		Kakamega		5,592		365		1,000,000		2.04		66.26		0.126591						Empl./1.000 connections								7.9		7.3		6.7		6.2		5.7		4.4		4.3		4.2		4.1		4.0		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.2		3.2		3.2		3.2		3.1		3.1		3.1		3.0		2.9		2.8		2.8		2.7

		Busia		2,233		365		1,000,000		0.82		26.46		0.050550

		Nambale		264		365		1,000,000		0.10		3.13		0.005976										Wastewater

		?		350		365		1,000,000		0.13		4.15		0.007923								No of operational pers.						10		16		22		28		34		40		41		41		42		42		43		43		44		44		45		45		46		47		48		49		50		51		52		53		54		55		55		55		55		55		55

										3.08		100.00		0.19

																												2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Existing

																						Civil works						0.0		3.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Electromechan. Equipm.						0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Investments

																						Civil works						0.0		0.3		4.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Electromechan. Equipm.						0.0		0.0		2.4		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Vehicules						0.0		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		Gewichtung der O&M über die Laufzeit								0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																														1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0



&L&"Arial,Regular"&8&F&R&"Arial,Regular"&8&D

5% losses assumed in water treated

1400964 KSh/month

inclusive 16% VAT



FIRR

		1.0		1.0		0.0														Water Supply System only								with tariff increases

																				Water Supply System including Sewerage								without tariff increases

						TABLE 8.9: Financial  Internal Rate of Return																		constant 2005 prices										including waste water

						Designation				Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		Control

		26.78		-0.0		- Investment				Mill. €				0.4		7.4		8.4		9.4		0.0		0.0		0.0		0.0		0.0		1.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		(12.1)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						- Replacement				Mill. €				0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		2.4		2.4		2.4		0.0		0.3		0.3		0.3		0.3		0.0		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						- O&M				Mill. €				1.0		1.1		1.2		1.4		1.1		1.1		1.2		1.3		1.3		1.4		1.5		1.6		1.6		1.7		1.8		1.8		1.9		2.0		2.0		2.1		2.2		2.3		2.4		2.5		2.6		2.6		2.7		2.8		3.0		3.1

						- Increase in NWC				Mill. €				0.0		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.2		0.2		0.2

						Total cost				Mill. €				1.4		8.5		9.7		10.8		1.5		1.2		1.3		1.3		1.4		2.9		4.0		4.1		4.1		1.8		2.1		2.2		2.3		2.4		2.1		(9.9)		4.7		4.8		4.9		2.6		2.7		2.8		2.9		3.0		3.1		3.2

						- Operating Revenues 1)				Mill. €				0.7		0.9		1.4		1.9		2.6		3.2		4.0		4.5		5.2		6.2		6.8		7.5		8.2		8.9		9.8		10.5		11.3		12.2		13.1		14.1		15.2		16.4		17.6		19.0		20.4		22.0		23.7		25.5		27.4		29.5

						- Costumers Contribution				Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						Total Revenues				Mill. €				0.7		0.9		1.4		1.9		2.6		3.2		4.0		4.5		5.2		6.2		6.8		7.5		8.2		8.9		9.8		10.5		11.3		12.2		13.1		14.1		15.2		16.4		17.6		19.0		20.4		22.0		23.7		25.5		27.4		29.5

						Net Cash Flow				Mill. €				(0.8)		(7.6)		(8.3)		(9.0)		1.1		2.0		2.7		3.2		3.8		3.3		2.8		3.4		4.0		7.2		7.6		8.3		9.0		9.8		11.0		24.0		10.5		11.5		12.7		16.4		17.7		19.2		20.8		22.5		24.3		26.3

						INTERNAL RATE OF RETURN										with tariff increases

																														Planning Period  2025												NPV (€ Mill.)						B/C Ratio

		no inflation		inflation in										Water Supply System including Sewerage																12.8		%

																																						12%				1.44						1.05

		11.2		10.0										Sensitivity:				Cost           +10%												11.2		%						10%				5.94						1.18

		14.6		13.4														Revenues +10%												14.6		%						8%				12.27						1.34

		14.8		13.6														Cost            -10%												14.8		%

		11.1		9.8														Revenues  -10%												11.1		%

		9.5		8.1														Cost  +10%;  Revenues  - 10%												9.5		%

		16.6		15.5														Cost  -10%;  Revenues  + 10%												16.6		%

		3.6		2.0														without tariff increases												3.6		%

		Sensibility Testing

		Cost		0.0				Cost +10%				1.0																								1.05

		Revenues		0.0				Revenues +10				1.0

		Cost		0.0				Cost  -10%				1.0

		Revenues		0.0				Revenues  -10				1.0

		without tariff increases		1.0



&R&"Arial,Standard"&10&D



SOCIAL

		

						Table $  Planning Data

														1991.0		1992.0				1993.0		1994.0		1995.0		1996.0		1997.0		1998.0

						Price Indexes				1987 = 100

						Turkey		all items						755		1,283				2,131		3,745		7,065		12,337		22,337		38,364				1.76

						Ankara region		all items																										0.00

																								94=100

						Ankara city		all items						769		1,362				2,288		4,324		189		341		642		1,022				0.97

								food						853		1,471				2,436		4,364		186		321		631		998				0.95

								clothing						1,041		1,705				2,875		5,836		203		379		663		1,064				0.93

								housing						571		1,172				1,984		3,789		191		352		662		1,106				1.02

								health/personal care						892		1,516				2,596		5,390		192		348		650		1,048				0.95

						Daily wage TL

								Agriculture				6164.0		47,283		89,187				154,478		218,399		414,958		154,478		218,399		414,958				1.90

								Average				7357.0		55,692		86,499				130,063		185,270		342,750		130,063		185,270		342,750				1.85

						Exchange rate

								TL/DM				1987.0		641		5,303				8,347		24,683		31,822		57,721		82,500		144,200

						Source: Statistical Yearbook of Turkey,  1995

				641.0		Table 7.16: Turkey - Disposable Income of Urban Households and Expenditure per Income Groups

																										E x p e n d i t u r e

						Income		Income bracket						Total No. of		Percent		Members		Average Income																		Health and

						Group								Households		of		per						Total		Food				Clothing				Housing				Personal Care										percentage of

								TL/month						No		total		HH		TL/m		DM/m		000/TL/m		000/TL/m		%		000/TL/m		%		000/TL/m		%		000/TL/m		%								disposable		2.5

																																																income

						1987.0

						Low		<		-		199,999				45.9		4.2		129,623		202.2				77,255		59.6		17,240		13.3		19,314		14.9		5,055		3.9						118,864		0%		0.00		129,623		0

						Medium Low		200,000		-		399,999				32.8		4.5		279,897		436.7				137,989		49.3		43,664		15.6		52,621		18.8		13,435		4.8						247,709		0%		0.00		279,897		0

						Medium		400,000		-		999,999				18.3		4.3		586,768		915.4				269,913		46.0		143,758		24.5		139,651		23.8		32,272		5.5						585,594		0%		0.00		586,768		0

						High		>				1,000,000				3.0		4.1		1,764,626		2,752.9				661,735		37.5		536,446		30.4		358,219		20.3		67,056		3.8						1,623,456		0%		0.00		1,764,626		0

						Average										100.0		4.3		311,620		486.1				149,967		53.1		64,636		16.6		62,427		18.0		14,645		4.5						291,675		0%		0.00		311,620		0

						1994.0

						Low		<		-		199,999				41.3		4.2		4,737,551		191.9				2,823,581		59.6		630,094		13.3		705,895		14.9		184,765		3.9						4,344,335		0%		0.00		4,737,551		0

						Medium Low		200,000		-		399,999				37.7		4.5		10,658,470		431.8				5,254,625		49.3		1,662,721		15.6		2,003,792		18.8		511,607		4.8						9,432,746		0%		0.00		10,658,470		0

						Medium		400,000		-		999,999				17.2		4.3		40,523,622		1,641.8				18,640,866		46.0		9,928,287		24.5		9,644,622		23.8		2,228,799		5.5						40,442,575		0%		0.00		40,523,622		0

						High		>				1,000,000				3.8		4.1		126,272,303		5,115.8				47,352,114		37.5		38,386,780		30.4		25,633,278		20.3		4,798,348		3.8						116,170,519		0%		0.00		126,272,303		0

						Average										100.0		4.3		17,686,726		716.6				8,132,236		52.5		4,035,565		16.7		3,668,412		18.1		832,790		4.5						16,669,003		0%		0.00		17,686,726		0

						1998.0

						Low		<		-		199,999				41.3		4.2		33,892,442		235				20,199,896		59.6		4,507,695		13.3		5,049,974		14.9		1,321,805		3.9						31,079,370		0%		0.00		33,892,442		0

						Medium Low		200,000		-		399,999				37.7		4.5		76,250,691		529				37,591,591		49.3		11,895,108		15.6		14,335,130		18.8		3,660,033		4.8						67,481,862		0%		0.00		76,250,691		0

						Medium		400,000		-		999,999				17.2		4.3		289,905,991		2,010				133,356,756		46.0		71,026,968		24.5		68,997,626		23.8		15,944,830		5.5						289,326,179		0%		0.00		289,905,991		0

						High		>				1,000,000				3.8		4.1		903,352,059		6,265				338,757,022		37.5		274,619,026		30.4		183,380,468		20.3		34,327,378		3.8						831,083,894		0%		0.00		903,352,059		0

						Average										100.0		4.3		126,530,835		877				58,178,014		52.5		28,870,433		16.7		26,243,818		18.1		5,957,781		4.5						119,250,046		0%		0.00		126,530,835		0

						Figures for 1998 have been computed by the consultant



total income per group x percentage of overall income / by total HH per group x 100.000

index for income estimated to be 70% of general index



AIC

						ATTENTION: To be calculated without inflation

				Table 5.1: Dynamic Unit Costs (DUC)																		constant 2005 prices

						Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

				EXISTING ASSETS		Mill. €				4.6

				INVESTMENTS

				Rehabilitation & Extension1)

				- Civil Works		Mill. €				0.3		4.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-12.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				- M&E equipment		Mill. €				0.0		2.4		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				- Mobile equipment		Mill. €				0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Sub-total		Mill. €				5.0		6.8		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-12.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				REPLACEMNTS  2)		Mill. €				0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		2.4		2.4		2.4		0.0		0.3		0.3		0.3		0.3		0.0		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				RECURRENT COSTS

				- variable  3)		Mill. €				0.9		1.0		1.0		1.1		0.7		0.8		0.9		0.9		1.0		1.0		1.1		1.1		1.2		1.2		1.3		1.3		1.4		1.5		1.5		1.6		1.6		1.7		1.8		1.8		1.9		2.0		2.1		2.2		2.3		2.4

				- fix  4)		Mill. €				0.0		0.1		0.2		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.4		0.4		0.4		0.5		0.5		0.5		0.5		0.5		0.5		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.7		0.7		0.7		0.7

				Sub-total		Mill. €				1.0		1.1		1.2		1.4		1.1		1.1		1.2		1.3		1.3		1.4		1.5		1.6		1.6		1.7		1.8		1.8		1.9		2.0		2.0		2.1		2.2		2.3		2.4		2.5		2.6		2.6		2.7		2.8		3.0		3.1

				TOTAL COSTS		Mill. €				6.0		7.9		9.0		10.1		1.4		1.1		1.2		1.3		1.3		2.8		3.9		4.0		4.1		1.7		2.1		2.1		2.2		2.3		2.0		-10.0		4.6		4.7		4.8		2.5		2.6		2.6		2.7		2.8		3.0		3.1

				WATER

				- Water billed		mill. m3				1.5		1.7		2.0		2.3		2.7		2.9		3.2		3.5		3.9		4.2		4.4		4.6		4.7		5.0		5.2		5.3		5.4		5.6		5.7		5.8		6.0		6.1		6.3		6.5		6.6		6.8		7.0		7.1		7.3		7.5

				- Raw water produced		mill. m3				3.4		3.5		3.5		3.5		3.5		3.8		4.2		4.6		5.0		5.4		5.7		5.9		6.2		6.4		6.7		6.9		7.1		7.2		7.4		7.6		7.8		8.0		8.2		8.4		8.6		8.8		9.1		9.3		9.5		9.8

				DUC		US$/ m3				1.7		2.3		2.6		2.9		0.4		0.3		0.3		0.3		0.3		0.5		0.7		0.7		0.7		0.3		0.3		0.3		0.3		0.3		0.3		-1.3		0.6		0.6		0.6		0.3		0.3		0.3		0.3		0.3		0.3		0.3

				Notes:		1) including physical contingencies and salvage values (see year 2025)																				3) running costs for mobile equipment, energy, chemicals and operative staff

						2) see Tables 2.1 and 2.2 in Appendix A.1																				4) Maintenance civilstructures and mechanical & elecctrical  equipment, insurances

										Dynamic Unit Costs (Raw water)																Dynamic Unit Costs (water billed)

										- Discount factor								8%		10%		12%				- Discount factor								8%		10%		12%

										- Total costs   (€/m3)								0.81		0.89		0.96				- Total costs   (€/m3)								1.14		1.26		1.38

										- O&M only   (€/m3)								0.29		0.29		0.29				- O&M only   (€/m3)								0.41		0.41		0.42

												NPV Total costs						38		35		32						NPV Total costs						38		35		32

												NPV O&M costs						13		11		10						NPV O&M costs						13		11		10

												NPV Total Water						47		39		34						NPV Total Water						33		28		23

																		Ksh/m3																Ksh/m3

		88.0								- Total costs   (US$/m3)								72		78		84				- Total costs   (US$/m3)								100.70		111.03		121.50

										- O&M only   (€/m3)								25		26		26				- O&M only   (€/m3)								35.76		36.46		37.19
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TARIF

		

						Average Tariff						Year		2006.0

														Consumption

						Costumer		Group		€/m3		KSh/m3		%

																				Population										tariff						affordable

						A Domestic														Category		%		l/cap/d		HH size		m3/month		KSh/m3		KSh/month		%		income

		88.0		€/KSh																low		26.0		59.0		5.6		9.9		25		250		2.50		10,000		500.0

						0 - 10 m3/month		1.0		0.23		20		13.3		17.0				medium		47.0		90.0		5.6		15.1		32		476		2.72		17,500		875.0

		0.0		inflat.		10 - 20 m3/month		2.0		0.28		25		36.6		47.0				high		27.0		120.0		5.6		20.2		38		762		3.05		25,000		1250.0

						20 - 50 m3/month		3.0		0.34		30		28.0		36.0

		0.0		year		>50 m3/month		4.0		0.00		0		0.0																€/m3

																														0.29

								Average A		0.29		26		77.9		77.9														0.36

																														0.43

						B Commercial

						< 50 m3/month		1.0		0.34		30		1.3		75.0				Water consumption per population  group

						> 50 m3/month		2.0		0.51		45		0.4		25.0

																				Population 2010						m3/a		%

								Average B		0.38		34		1.8		1.8				total		served (%)		per

																								category

								Average A+B		0.30		26		79.7						90,524		0.5840000000000001		13,745		0.30		17.0

																								24,847		0.82		47.0

						C Institution																		14,274		0.63		36.0

						Administration		1.0		0.51		45		11.5		80.0

						Schools..		2.0		0.23		20		2.9		20.0								52,866		1.74		100.0

						Mosques		3.0		0.00		0		0.0

																								0.584

								Average C		0.45		40		14.3		14.3

								Average A+B+C		0.32		28		94.0

						D Industry

						< 100 m3/month		1.0		0.85		75		3.6		60.0

						> 100 m3/month		2.0		1.14		100		2.4		40.0

								Average D		0.97		85		6.0		6.0

						F Construction

								1.0		0.85		75		0.0

								Average F		0.85		75		0.0

																100.0

						Average Total				0.36		32		100.0



12.25% growth rate per year



graph

		

								total		food		clothing		housing		health

						1987.0		0.0		0.0		0.0		0.0		0.0

						1991.0		0.0		0.0		0.0		0.0		0.0

						1992.0		0.0		0.0		0.0		0.0		0.0

						1993.0		0.0		53.1		16.6		18.0		4.5

						1994.0		0.0		52.5		16.7		18.1		4.5

						1995.0		0.0		52.5		16.7		18.1		4.5





graph
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		0.0		0.0		0.0		0.0

		0.0		0.0		0.0		0.0
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SCF

								Formel:				X + M

												X + M + Sx - Tm -Tx

								Sx = Exportsubventionen

								Tm = Importzölle				Tx = Exportsteuern

						Table   : Assessment of the Standard Conversion Factor  (SCF)																						Table   : Conversion Factors

																		V a l u e										Standard Conversion Factor  (SCF)				0.90				Output

								Items						Unit		1994		1995		1996		average

																												Construction :								Fruit (Dates)				SCF

																												Cement				1.36				Wheat

						1		Value of total exports (X)						SIT (mil.)		6,953.8		11,764.7		10,171.2		9,629.9						Diesel				0.15				Pulses				SCF

																												Steel				1.31				Vegetable				SCF

						2		Value of total imports (M)						SIT (mil.)		24,823.2		25,216.3		27,656.1		25,898.5						Electrical equipment				1.20				Spices				SCF

																												Machinery and Equipment				1.28

						3		X + M						SIT (mil.)		31,777.0		36,981.0		37,827.3		35,528.4						Construction equipment				1.28				Sorghum				SCF

																												Land				1.00				Maize

						4		Import duty						SIT (mil.)		2,952.8		3,684.8		4,337.0		3,658.2														Fodder				SCF

																												Services :

						5		Sales tax on imports						SIT (mil.)		3,280.9		4,063.3		5,430.7		4,258.3						Feasibility study		SCF		0.90				Water						1.10

																												APD		SCF		1.20				Electricty						1.15

						6		Total tax on imports						SIT (mil.)		6,233.7		7,748.1		9,767.7		7,916.5						Consultancy services		SCF		1.20				Inputs :

																												Administration		SCF		0.90				Chlorine				SCF		0.90

						7		Average tax on imports						%		25.1		30.7		35.3		30.6						Resettlement		SCF		0.90				Aluminium Sulphat						0.90

																												Compensation		SCF		0.90				Poly Elektrolyt						0.90

						8		Export duty (net)						SIT (mil.)		827.2		1,719.2		1,595.0		1,380.5

																												Construction aggregate rates								Plant protection

						9		Sales tax on exports						SIT (mil.)		0.0		0.0		0.0		0.0						Civil structures				0.84				Irrigation water

																												Mechanic. Equipm. & steel structures				0.95				Labour, unskilled						0.60

																												Electrical equipment				0.95				Labour, skilled						1.15

						10		Total tax on exports						SIT (mil.)		827.2		1,719.2		1,595.0		1,380.5						Road construction				0.75

						11		Average tax on exports						%		11.9		14.6		15.7		14.3

						12		Standard Conversion Factor								0.85		0.86		0.82		0.90

						Source:  Consultants own omputations

						Note:		Division between Import- and Export Duty as well as between Sales Tax on imports and exports

								has been estimated by the consultant
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DIESEL

		

				SCF

				0.90						Table : Estimation of a Conversion Factor for Machinery and Equipmement

												Factor						Unit		No. of				Value

																				Units

										1.0		CIF Value						$						100.00

										2.0		Effective tax rate, GST  1)						%		24.0				24.00

										3.0		License fees (or equivalent)						%		3.0				3.00

										4.0		Regular duty						%		5.0				5.00

										5.0		Import tariff, (of CIF)						%		2.2				2.20

										6.0		Landed cost, (1+2+3+4+5)						$						134.20

										7.0		Trade margin at domestic price (of 6)						%		20.0				26.84

										8.0		Transport and handling charges						%		12.0				12.00

										9.0		Domestic price				(6+7+8)		$						173.04

										10.0		Trade, transport and handling						$						34.96

												at world market, ((7+8) * SCF)

										11.0		Border price				(1 + 10)		$						134.96

										12.0		Conversion factor,				(11/9)								1.28

										1) Goods and Service Tax; if applicable: use preferential rate for agric. machinery, including sales tax

										Table : Estimation of the Conversion Factor for Diesel

												Factor						Unit		No. of				Value

																				Units

										1.0		WB projected long term FOB price for						$/barrel		60.0				60.0

												light Crude Petroleum  1)

										2.0		above (1) per MT (in 2005 US $)						$/MT						566.0

										3.0		FOB price for Diesel (after adjustm.)						$/MT						849.1

												[(2) * 1.5]

										4.0		Freight						$/MT		35.0				35.0

										5.0		Import cost, CIF						$/MT						884.1

										6.0		Import cost, CIF; 1 $ US =				88		Ksh/MT						77,797.0

										7.0		Transport and handling charges						%		15.0				11,669.5

												at domestic prices

										8.0		Local distribution charges						%		10.0				7,779.7

										9.0		Trade, transport and handling						Ksh/MT						17,504.3

												at world market, [(7+8) * SCF]

										10.0		Border price per MT  (9 + 6)						Ksh/MT						95,301.3

										11.0		Border price per litre						Ksh/l						77.2

										12.0		Domestic price per litre						Ksh/l						500.0

										13.0		Conversion factor,				(11 / 12)								0.15

										1) South Arabia, until 2005, at 1990 constant US $/barrel, 70% probability





INVEST

						1		1		1

						Financial		Extension		waste water						VAT				0.00						other taxes, fees						0.00

																																								0.20				10.0

																TABLE 5 :  Existing Infrastructure 1)

												Unit								Unit				Investment						Tax		other		Total										Quote part				Economic				Kontrolle

												Cost				Designation		Unit		Cost		Quantity		foreign		local		Total		2)		taxes, fees		Cost		Civil		M&E		Mobile		Services		local 3)		foreign		life

												000 €								000 €				000 €		000 €		000 €		000 €		000 €		Mill. €						equipm.				%		%		years

																Preparatory works

				0.90		1.00						15.00				Feasibility study		ls		15.0		1		10.50		4.50		15.00		0.00		0.00		0.02								0.02		30		70		15

				0.90		1.00						20.00				Leak detection		ls		20.0		1		12.40		7.60		20.00		0.00		0.00		0.02								0.02		38		62		15

				0.90		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00				0.00						30		70		40

				0.90		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										0		100		15

																Sub Total								22.90		12.10		35.00		0.00		0.00		0.04		0.00		0.00		0.00		0.04		35		65

																Raw Water Intake																																						Civil (%)

				0.84		1.00						39.77				Pumping stations		ls		39.8		1		15.91		23.86		39.77		0.00		0.00		0.04		0.02		0.02						60		40		40						0.55

				0.75		1.00						12.04				Rising mains		ls		12.0		1		10.84		1.20		12.04		0.00		0.00		0.01		0.01		0.00						10		90		15						0.8

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								80		20		40

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										80		20		40

																Sub Total								26.74		25.07		51.81		0.00		0.00		0.05		0.03		0.02		0.00		0.00		48		52

																Boreholes

				0.84		1.00						4.77				BH 1		ls		4.8		1		2.15		2.63		4.77		0.00		0.00		0.00		0.00								55		45		40

				0.95		1.00						5.65				BH 2		ls		5.6		1		4.24		1.41		5.65		0.00		0.00		0.01		0.01								25		75		40

				0.95		1.00						8.27				BH 3		ls		8.3		1		5.38		2.90		8.27		0.00		0.00		0.01		0.01								35		65

				0.75		1.00										Service road		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								70		30		15

																Sub Total								11.76		6.93		18.69		0.00		0.00		0.02		0.02		0.00		0.00		0.00		37		63

																Water Treatment Plant

				0.95		1.00						79.55				Pumping stations		ls		79.5		1		11.93		67.61		79.55		0.00		0.00		0.08		0.04		0.04						85		15		40						0.55

				0.84		1.00						170.46				Buildings		ls		170.5		1		76.70		93.75		170.46		0.00		0.00		0.17		0.14		0.03						55		45		40						0.80

				1.28		1.00						936.36				Composite Treatment Units		ls		936.4		1		140.45		795.91		936.36		0.00		0.00		0.94		0.66		0.28						85		15								0.70

						1.00						275.64				Rising mains		ls		275.6		1		121.28		154.36		275.64		0.00		0.00		0.28		0.19		0.08						56		44								0.70

						1.00										Mobile equipment		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						65		35

						1.00												ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						80		20

																Sub Total				0.0				350.37		1,111.63		1,462.01		0.00		0.00		1.46		1.03		0.43		0.00		0.00		76		24

																Sewerage System

				0.84		1.00						386.36				Shirere Sewage Treatment Works		ls		386.4		1		170.00		216.36		386.36		0.00		0.00		0.39		0.19		0.19						56		44		15						0.50

				0.84		1.00						85.23				Kambi Somali Sewage Treatment Works		ls		85.2		1		40.91		44.32		85.23		0.00		0.00		0.09		0.04		0.04						52		48								0.50

				0.95		1.00						507.55				Sewer Network		ls		507.6		1		253.78		253.78		507.55		0.00		0.00		0.51		0.36		0.15						50		50								0.70

																Sub Total								464.68		514.46		979.14		0.00		0.00		0.98		0.59		0.39		0.00		0.00		53		47

																Storage System

				0.84		1.00						30.68				Concrete Tank,Capacity 450 m3		ls		30.7		1		16.88		13.81		30.68		0.00		0.00		0.03		0.01		0.02						45		55								0.35

				0.84		1.00						76.36				Concrete Tank,Capacity 450 m3		ls		76.4		1		42.00		34.36		76.36		0.00		0.00		0.08		0.03		0.05						45		55								0.35

				0.95		1.00						10.23				Elevated Stel Tank, Capacity 90 m3		ls		10.2		1		1.53		8.69		10.23		0.00		0.00		0.01		0.00		0.01						85		15								0.35

				0.95		1.00						5.11				Elevated Stel Tank, Capacity 45 m3		ls		5.1		1		0.77		4.35		5.11		0.00		0.00		0.01		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 5.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 7.500 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 10.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00										Capacity 15.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.30

				0.95		1.00										Capacity 20.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.25

				0.95		1.00										Capacity 30.000 m3		piece		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.20

																Sub Total								61.18		61.21		122.39		0.00		0.00		0.12		0.04		0.08		0.00		0.00		50		50

																Distribution Sytem

				0.95		1.00						1,572.81				Primary		ls		1,572.8		1		550.48		1,022.32		1,572.81		0.00		0.00		1.57		1.57								65		35

				0.95		1.00						397.35				Secondary		ls		397.3		1		139.07		258.27		397.35		0.00		0.00		0.40		0.40								65		35

				0.95		1.00										Tertiary		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								70		30

				0.95		1.00										House connections		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								85		15

																Sub Total								689.55		1,280.60		1,970.15		0.00		0.00		1.97		1.97		0.00		0.00		0.00		65		35

																Services

												0.00						ls				0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																						0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																						0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																						0		0.00		0.00		0.00		0.00		0.00		0.00								0.00		10		90

																Sub Total								0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100

				1.00		1.00						0.00				Land Aquisition		ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										100		0

																Total								1,627.19		3,012.00		4,639.19		0.00		0.00		4.639		3.68		0.92		0.00		0.04		65		35						0.0		0.0

																1) 2005  prices		2) no tax considered

																TABLE 6 :  Rehabilitation Costs  1)

												Unit								Unit				Investment						V.A.T.		other		Total										Quote part				Economic

												Cost				Designation		Unit		Cost		Quantity		foreign		local		Total		2)		taxes, fees		Cost		Civil		M&E		Miscell.		Services		local 3)		foreign		life

												000 €								000 €				000 €		000 €		000 €		000 €		000 €		Mill. €										%		%		years

																Raw Water Intake																																15

				0.84		1.00						30.95				New raw water intake		ls		30.9		1		12.38		18.57		30.95		0.00		0.00		0.03		0.03								60		40

				0.75		1.00						5.90				Old raw water intake		ls		5.9		1		5.31		0.59		5.90		0.00		0.00		0.01		0.01								10		90

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								25		75

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00		0.00								100		0		15

				0.75		1.00						0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00				0.00						90		10		15

																Sub Total								17.69		19.16		36.85		0.00		0.00		0.04		0.04		0.00		0.00		0.00		52		48

																Boreholes																																15						Civil %

				0.84		1.00						6.00				Rising mains		ls		6.0		1		2.70		3.30		6.00		0.00		0.00		0.01		0.00		0.00						55		45		40						0.70

				0.95		1.00						0.00				Booster pumps		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						25		75		40						0.20

				0.95		1.00						0.00				Mechanical and electrical equipment		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						35		65								0.00

				0.75		1.00						0.00				Service road		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						70		30								1.00

																Sub Total								2.70		3.30		6.00		0.00		0.00		0.01		0.00		0.00		0.00		0.00		55		45

																Water Treatment Plant

				0.95		1.00						292.98				Rehabilitation works		ls		293.0		1		43.95		249.03		292.98		0.00		0.00		0.29		0.16		0.13						85		15		15						0.55

				0.84		1.00						80.66				Sedimentation tanks		ls		80.7		1		36.30		44.36		80.66		0.00		0.00		0.08		0.06		0.02						55		45		0						0.80

				0.84		1.00						22.73				Chemical mixing & dosing Units		ls		22.7		1		3.41		19.32		22.73		0.00		0.00		0.02		0.01		0.01						85		15								0.40

				0.84		1.00						5.68				Flocculation Units		ls		5.7		1		2.50		3.18		5.68		0.00		0.00		0.01		0.00		0.00						56		44		0						0.70

				0.84		1.00						207.43				Treated water rising mains		ls		207.4		1		72.60		134.83		207.43		0.00		0.00		0.21		0.12		0.08						65		35		0						0.60

																Sub Total								158.75		450.72		609.48		0.00		0.00		0.61		0.36		0.25		0.00		0.00		74		26

																Sewerage System

				0.95		1.00				1		301.05				Sewage Treatment Work		ls		301.0		1		132.46		168.59		301.05		0.00		0.00		0.30		0.30								56		44

				0.95		1.00				1		814.34				Sewer Network		ls		814.3		1		390.88		423.46		814.34		0.00		0.00		0.81				0.81						52		48

				0.95		1.00				1		67.96				Miscellaneous		ls		68.0		1		33.98		33.98		67.96		0.00		0.00		0.07		0.02		0.05						50		50								0.70

																Sub Total				0.0				557.32		626.02		1,183.34		0.00		0.00		1.18		0.32		0.86		0.00		0.00		53		47

																Storage System																																						M&E %

				0.84		1.00						0.00				Concrete Tank,Capacity 1.120 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						45		55		0						0.35

				0.84		1.00						0.00				Concrete Tank,Capacity 450 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						45		55								0.35

				0.95		1.00						11.36				Elevated Steel Tank, Capacity 90 m3		ls		11.4		1		1.70		9.66		11.36		0.00		0.00		0.01		0.01		0.00						85		15								0.35

				0.95		1.00						5.68				Elevated Steel Tank, Capacity 45 m3		ls		5.7		1		0.85		4.83		5.68		0.00		0.00		0.01		0.00		0.00						85		15								0.35

				0.95		1.00						5.68				Rehabilitation of valves		ls		5.7		1		0.85		4.83		5.68		0.00		0.00		0.01		0.00		0.00						85		15								0.35

				0.95		1.00						0.00				Capacity 7500 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00						0.00				Capacity 10000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.95		1.00						0.00				Capacity 15000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15		0						0.30

				0.95		1.00						0.00				Capacity 20000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15		0						0.25

				0.95		1.00						0.00				Capacity 30000 m3		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00						85		15		0						0.20

																Sub Total								3.41		19.32		22.73		0.00		0.00		0.02		0.01		0.01		0.00		0.00		85		15

																Distribution System

				0.95		1.00						88.07				General Rehabilitation works		ls		88.1		1		30.82		57.24		88.07		0.00		0.00		0.09		0.03		0.06						65		35		40						0.70

				0.95		1.00						49.67				Provision of elevated tanks		ls		49.7		1		17.38		32.28		49.67		0.00		0.00		0.05		0.03		0.02						65		35		40						0.35

				0.84		1.00						428.20				Extension of water & service mains		ls		428.2		1		128.46		299.74		428.20		0.00		0.00		0.43		0.13		0.30						70		30		40						0.70

				0.84		1.00						412.50				Installation of water meters		ls		412.5		1		61.88		350.63		412.50		0.00		0.00		0.41		0.08		0.33						85		15								0.80

																Sub Total								238.54		739.89		978.43		0.00		0.00		0.98		0.27		0.71		0.00		0.00		76		24

																Control System

				0.95								0.00				Scada system		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00				0.00						15		85		40

				0.95								0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										10		90		40

				0.95								0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										100		0		40

				0.95								0.00						ls		0.0		0		0.00		0.00		0.00		0.00		0.00		0.00										100		0		40

												0.00				Sub Total								0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100

																Miscellaneous

				1.28		1.00						92.05				3 Pick-ups,  Motor bikes		ls		92.0		1		82.84		9.20		92.05		0.00		0.00		0.09						0.09				10		90

				0.90		1.00						142.05				Tools & equipment		ls		142.0		1		35.51		106.53		142.05		0.00		0.00		0.14						0.14				75		25		40

				0.90		1.00						40.00				Billing & GIS software		ls		40.0		1		0.00		40.00		40.00		0.00		0.00		0.04						0.04				100		0		40

				0.90		1.00						622.18				Preliminaries & general items		ls		622.2		1		0.00		622.18		622.18		0.00		0.00		0.62		0.19		0.44						100		0		40						0.70

																Sub Total								118.35		777.92		896.27		0.00		0.00		0.90		0.19		0.44		0.27		0.00		87		13

				1.00		1.00						0.00				Land aquisition		ls		0.0		1		0.00		0.00		0.00		0.00		0.00		0.00										100		0

																Total								1,096.77		2,636.33		3,733.10		0.00		0.00		3.73		1.20		2.26		0.27		0.00		71		29						(0.0)		0.00

																1) 2005  prices		2) no tax considered

																TABLE 7 :  Investment Costs Extension 1)

								Extension		W-Water		Unit								Unit				Investment						V.A.T.		other		Total										Quote part				Economic				Kontrolle

												Cost				Designation		Unit		Cost		Quantity		foreign		local		Total		2)		taxes, fees		Cost		Civil		M&E		Miscell.		Services		local		foreign		life

												000 €								000 €				000 €		000 €		000 €		000 €		000 €		Mill. €										%		%		years

																Raw Water Intake																																15						Civil %

				0.90		1.00		1				412				Investments		ls		411.6		1		144.1		267.5		411.6		0.00		0.00		0.41		0.12		0.29						65		35		15						0.70

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35		15

				0.90		1.00		1				10,000						ls		10,000.0		0		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35		15

				0.90		1.00		1				10,000						ls		10,000.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35

				0.90		1.00		1				10,000						ls		10,000.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35		15

																Sub Total								144.1		267.5		411.6		0.00		0.00		0.41		0.12		0.29		0.00		0.00		65		35		15

																Boreholes																																15

				0.90		1.00		1				0				General expansion works		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35		15

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						65		35

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35

																Sub Total								0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100		15

																Water Treatment Plant																																0

				0.84		1.00		1				2,663				Civil works		ls		2,663.2		1		399.5		2,263.7		2,663.2		0.00		0.00		2.66		1.20		1.46						85		15								0.55

				0.95		1.00		1								Mech. & electrical equipment		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						55		45		0						0.80

				0.95		1.00		1								Energy transm. line + transformer		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						85		15								0.40

				0.95		1.00		1								Pressure main		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						56		44								0.70

																Sub Total								399.5		2,263.7		2,663.2		0.00		0.00		2.66		1.20		1.46		0.00		0.00		85		15		0

																Sewerage System

				0.95		1.00		1		1		2,637				8.500 m3 Treatment & ancillary works		ls		2,636.9		1		1,160.3		1,476.7		2,636.9		0.00		0.00		2.64		2.64		0.00						56		44								0.00

				0.95		1.00		1		1		1,245				3.500 m3 Treatment & ancillary works		ls		1,244.9		1		597.5		647.3		1,244.9		0.00		0.00		1.24		1.24		0.00						52		48								0.00

				0.95		1.00		1		1		2,591				Sewers		ls		2,591.4		1		1,295.7		1,295.7		2,591.4		0.00		0.00		2.59		0.78		1.81						50		50								0.70

				0.95		1.00		1		1		1,295				Preliminaries & General items		ls		1,294.6		1		609.7		684.9		1,294.6		0.00		0.00		1.29		0.65		0.65						53		47								0.50

																Sub Total								3,663.2		4,104.6		7,767.8		0.0		0.0		7.77		5.3		2.5		0.0		0.0		53		47

																Storage System																																0

				0.84		1.00		1				946				1000 m3 Storage		ls		946.4		1		520.5		425.9		946.4		0.00		0.00		0.95		0.62		0.33						45		55		0						0.35

				0.90		1.00		1				0				Concrete Tank,Capacity 450 m3		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						45		55		0						0.35

				0.90		1.00		1				0				Elevated Stel Tank, Capacity 90 m3		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						85		15								0.35

				0.90		1.00		1				0				Elevated Stel Tank, Capacity 45 m3		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00						85		15								0.35

																Sub Total								520.5		425.9		946.4		0.00		0.00		0.95		0.62		0.33		0.00		0.00		45		55		40

																Distribution System																																40

				0.95		1.00		1				5,535				General expansion works		ls		5,535.0		1		1,937.2		3,597.7		5,535.0		0.00		0.00		5.53		5.53								65		35		40

				0.95		1.00		1				0				Provision of elevated tanks		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								65		35

				0.84		1.00		1				0				Extension of water & service mains		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								70		30

				0.84		1.00		1				0				Installation of water meters		ls		0.0		1		0.0		0.0		0.0		0.00		0.00		0.00		0.00								85		15

																Sub Total								1,937.2		3,597.7		5,535.0		0.00		0.00		5.53		5.53		0.00		0.00		0.00		65		35		40

																Control System																																40

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00				0.00						0		100		40

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00										10		90		40

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00										0		100

				0.95		1.00		1				500						ls		500.0		0		0.0		0.0		0.0		0.00		0.00		0.00										100		0

																Sub Total								0.0		0.0		0.0		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		100

																Miscellaneous																																40

				0.90		1.00		1				1,911				Preliminaries & General items		ls		1,911.2		1		477.8		1,433.4		1,911.2		0.00		0.00		1.91		1.91								75		25		40

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00						0.00				75		25		40

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00						0.00				0		100

				0.90		1.00		1										ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00						0.00				0		100

																Sub Total								477.8		1,433.4		1,911.2		0.00		0.00		1.91		1.91		0.00		0.00		0.00		75		25

				1.00		1.00		1				0				Land aquisition		ls		0.0		0		0.0		0.0		0.0		0.00		0.00		0.00										100		0

																Total								7,142.3		12,092.9		19,235.2		0.0		0.0		19.2		14.7		4.5		0.0		0.0		63		37						0.0		0.0

																1) 1998 prices		2) no tax considered

																Kontrolle								9,866.27		17,741.20		27,607.47		0.00		0.00		27.61		19.57		7.73		0.27		0.04		64		36						(0.0)



+land for pump stations



TIMING

												1.0

																																																				0%		0%		0%		0%		0%		0%		33%		33%		33%		0%		0%		0%		0%		0%

																																																				1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0

														TABLE  1.1: Implementation Schedule																																						Schedule						Phase II

														Designation						Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														SERVICES

														- Feasibility Study						%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Leak detection						%		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														REHABILIT. & IMPROVEM.

														Raw Water Intake

														- Civil works						%		0%		20%		80%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Electr.& Mechanic. Equipm.						%		0%		0%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Mobile equipment						%		0%		40%		60%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														EXTENSION

														- Civil works						%		0%		0%		20%		40%		35%		0%		0%		0%		0%		0%		5%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Electr.& Mechanic. Equipm.						%		0%		0%		0%		30%		65%		0%		0%		0%		0%		0%		5%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														- Mobile equipment						%		0%		0%		35%		35%		30%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														Water Treatment Plant

														- Civil works						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														- Electr.& Mechanic. Equipm.						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Sewerage System

														- Civil works						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														- Electr.& Mechanic. Equipm.						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

														Storage System						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Distribution Sytem

														- Primary System						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														- Sec. System + House con.						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Control System						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Miscellaneous						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														Land Aquisition						%		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						1.00

														CONSULTANCY SERVICES						%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%						0.00

														TABLE  1.2.:   Investment  Schedule																constant 2005 prices								including waste water																												constant 2005 prices

																																																				Phase II																												.

														Designation						Mill. €		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														SERVICES

														- Feasibility Study						0.02		0.02		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Leak detection						0.02		0.00		0.02		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.04		0.02		0.02		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXISTING INFRASTRUCTURE

														- Civil works						0.00		0.00		3.68		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.00		0.00		0.92		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		4.60		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														REHABILITATION

														- Civil works						1.20		0.00		0.24		0.96		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						2.26		0.00		0.00		2.26		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.27		0.00		0.11		0.16		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																Sub-Total				3.73		0.00		0.35		3.38		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXTENSION

														- Civil works						14.69		0.00		0.00		2.94		5.88		5.14		0.00		0.00		0.00		0.00		0.00		0.73		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						4.55		0.00		0.00		0.00		1.36		2.95		0.00		0.00		0.00		0.00		0.00		0.23		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																Sub-Total				19.24		0.00		0.00		2.94		7.24		8.10		0.00		0.00		0.00		0.00		0.00		0.96		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Storage

														- Civil works						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Distribution System

														- Primary System						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Sec. System + House con.						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Control System

														- Civil works						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Miscellaneous						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														TOTAL DIRECT COSTS						23.00		0.02		0.37		6.32		7.24		8.10		0.00		0.00		0.00		0.00		0.00		0.96		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Land aquisition						0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								9.00%						Consultancy Services (9%)						2.07		0.00		0.03		0.57		0.65		0.73		0.00		0.00		0.00		0.00		0.00		0.09		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								Kontrolle		0.0				BASE COSTS						25.07		0.02		0.40		6.89		7.89		8.82		0.00		0.00		0.00		0.00		0.00		1.05		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Contingencies						1.72		0.00		0.03		0.47		0.54		0.61		0.00		0.00		0.00		0.00		0.00		0.07		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										7.5%				- physical (7,5%)						1.72		0.00		0.03		0.47		0.54		0.61		0.00		0.00		0.00		0.00		0.00		0.07		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								0.0						- financial						0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																														8.70		0.00		0.00		0.00		0.00		0.00		1.03		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																														0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																														0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Total Investments						26.79		0.02		0.43		7.37		8.43		9.43		0.00		0.00		0.00		0.00		0.00		1.12		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																%				100.0		0.06		1.59		27.49		31.48		35.20		0.00		0.00		0.00		0.00		0.00		4.18		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														1) based on actual ASKI figures and ongoing and planned investment program

																						0.0		1.0		2.0		3.0		4.0		5.0		6.0		7.0		8.0		9.0		10.0		11.0		12.0		13.0		14.0		15.0		16.0		17.0		18.0		19.0		20.0		21.0		22.0		23.0		24.0		25.0		26.0		27.0		28.0		29.0

																Physical contingencies						1.0		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08

																Price contingencies						1.0		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

														TABLE: Investment Schedule

														Designation						Mill. €		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														Services

														- Feasibility Study						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Leak detection						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXISTING INFRASTRUCTURE

														- Civil works						3.7		0.0		3.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.9		0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				4.6		0.0		4.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														REHABILITATION

														- Civil works						1.3		0.0		0.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						2.4		0.0		0.0		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.3		0.0		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				4.0		0.0		0.4		3.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														EXTENSION

														- Civil works						15.8		0.0		0.0		3.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						4.9		0.0		0.0		0.0		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Mobile equipment						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				20.7		0.0		0.0		3.2		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Storage

														- Civil works						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Distribution System

														- Primary System						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Sec.,Tert. System + House con.						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Control System

														- Civil works						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														- Electr.& Mechanic. Equipm.						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																Sub-Total				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Miscellaneous						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Land aquisition						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														CONSULTANCY SERVICES						2.1		0.0		0.0		0.6		0.7		0.7		0.0		0.0		0.0		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										Kontrolle						0.0								-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

								Kontrolle		0.00						26.79						0.0		0.4		7.4		8.4		9.4		0.0		0.0		0.0		0.0		0.0		1.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										Existing Infrastructure

														Civil works						3.7		0.0		3.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Electr.& Mechanic. Equipm.						0.9		0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Mobile equipment						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																total				4.6

										Rehabilitation

														Civil  works total						1.3		0.0		0.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														M&E total						2.4		0.0		0.0		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Mobile equipment						0.3		0.0		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

										Extension				Civil  works total						15.8				0.0		3.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														M&E total						4.9				0.0		0.0		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														Mobile equipment						0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																total				24.7

																												Extern.		Local						Internal

										FINANCING								%										€		%		€				€		%						Kontrolle

										Rehabilitation

												Cosultancy Services (%)						80		2.07		1.7						1.7		20		0.4				0.0

												Civil works						80		1.29		1.0						1.0		20		0.3				0.0

												M&E						80		2.43		1.9						1.9		20		0.5				0.0

												Services						80		0.04		0.0						0.0		20		0.0				0.0

												Mobile equipment/Miscelleanous						80		0.29		0.2						0.2		20		0.1				0.0

												Land						0		0.00		0.0						0.0		100		0.0				0.0

														Total  Rehabilitation						6.12		4.9						4.9				1.2				0.0		0.0						0.0

										Extension

												Cosultancy Services (%)						80.0		0.00		0.0						0.0		20		0.0				0.0

												Civil works						80.0		15.79		12.6						12.6		20		3.2				0.0

												M&E						80.0		4.89		3.9						3.9		20		1.0				0.0

												Mobile equipment/Miscelleanous						80.0		0.00		0.0						0.0		20		0.0				0.0

												Land						0.0		0.00		0.0						0.0		0		0.0				0.0

														Total  Investment						20.68		16.5						16.5				4.1				0.0		0.0						0.0

														Grand total						26.79

																						2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0

														VAT										0.4		6.8		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

														0.0										0.4		6.8		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		V.A.T. paid						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		V.A.T. received						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





Text-t

												0.075						in 2005 prices, including VAT

																		in 2005 prices, excluding VAT

												0.075

								Table 7.2 : Rehabilitation Costs										in 2005 prices, excluding VAT

												Total														Total

												Investm		Local cost								Foreign  cost				Investm

												Mill. €		%		Mill. €		mill. Ksh		%		Mill. €		mill. Ksh		mill. Ksh

								Treatment Plant 1)				0.00		0		0.0		0		0		0.0		0		0

								Services				0.04		100		0.0		3		0		0.0		0		3

								Rehabilitation

								- Civil structure				1.20		71		0.8		74		29		0.4		31		105

								- M&E equipment				2.26		71		1.6		141		29		0.7		58		199

								- Mobile equipment				0.27		0		0.0		0		100		0.3		24		24

								Sub-Total				3.73				2.4		215				1.3		114		329				0.0

								Extension

								- Civil structure				14.69		63		9.2		813		37		5.5		480		1,293

								- M&E equipment				4.55		63		2.9		251		37		1.7		149		400

								- Mobile equipment				0.00		0		0.0		0		100		0.0		0		0

								Sub-Total				19.24		63		12.1		1,064		37		7.1		629		1,693				0.0

				2.07				Consultancy  Services				2.07		0		0.0		0		100		2.1		182		182				0.0

								Total Base Cost				25.07		58		14.57		1,282		42		10.50		924		2,206				0.0				0.0

								Contingencies (physical) 2)				1.72		63		1.1		95		37		0.6		56		152				0.0

				0.00				Price escalation				0.00		58		0.0		0		42		0.0		0		0				0.00				0.0

								Total				26.79		58		15.65		1,377.52		42		11.14		980		2,358		0.0		26.79				0.0





finance

																		hide for				0.36		foreign portion

																		printing

								0.0

												Table : Financing

																				Financing

																		%		Total		External				Local				Internal

																				Investm.		%		Mill. €		%		Mill. €		Mill. €		%

												Existing						100.0		4.60		0.4		1.65		0.6		2.96		0.00

												Services						100.0		0.04		80.0		0.03		20.0		0.01		0.00						-0.0

								1.0				Cosultancy Services						100.0		2.07		80.0		1.65		20.0		0.41		0.00						0.0

												Rehabilitation

												Civil works						50.0		1.29		80.0		1.03		20.0		0.26		0.00						0.0

												M&E						50.0		2.43		80.0		1.95		20.0		0.49		0.00						-0.0

												Mobile equipment						50.0		0.29		80.0		0.24		20.0		0.06		0.00						-0.0

												Land						0.0		0.00		0.0		0.00		100.0		0.00		0.00						0.0

								6.12						Sub-total						4.01				3.21				0.80		0.00						0.0

																%						80.0				20.0						0.0				100.0

												Extension

												Civil works						50.0		15.79		80.0		12.63		20.0		3.16		0.00						-0.0

												M&E						50.0		4.89		80.0		3.91		20.0		0.98		0.00						0.0

												Mobile equipment						50.0		0.00		80.0		0.00		20.0		0.00		0.00						0.0

												Land						0.0		0.00		0.0		0.00		100.0		0.00		0.00						0.0

														Sub-total						20.68				16.54				4.14		0.00						0.0

																%						80.0				20.0						0.0				100.0

														Total						26.79				21.44				5.36		0.00						0.0

																%						80.0				20.0				0.0						100.0

																										2006		2007.0		2008.0		2009.0

																										0.2		0.8

												Rehabilitation				Credit								4.9		1.0		3.9								4.9

																Grant								1.2		0.2		1.0								1.2

																												0.2		0.4		0.4

												Extension				Credit								16.5				3.3		6.6		6.6				16.5

																Grant								4.1				0.8		1.7		1.7				4.1

												Credit												21.4		1.0		7.2		6.6		6.6				21.4

														%												4.5		33.6		30.9		30.9				100.0

												Grant												5.4		0.2		1.8		1.7		1.7				5.4

														%												4.5		33.6		30.9		30.9				100.0

																								26.76
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VOLUME

						1.0												Table 1: Water Demand 1)

						Financial

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																		Population

																				Total		No		86,109		88,289		90,524		92,815		95,165		97,574		100,044		102,577		105,174		107,836		110,566		113,365		116,235		119,177		122,194		125,288		128,459		131,711		135,046		138,464		141,969		145,563		149,248		153,027		156,900		160,872		164,945		169,120		173,402		177,791		182,292

																				- Existing Areas		No		86,109		88,289		90,524		92,815		95,165		97,574		100,044		102,577		105,174		107,836		110,566		113,365		116,235		119,177		122,194		125,288		128,459		131,711		135,046		138,464		141,969		145,563		149,248		153,027		156,900		160,872		164,945		169,120		173,402		177,791		159,292

																				- New  Development Area		No												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8,000

																				- New Towns and Villages		No												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		15,000

																				Total new population		No												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		23,000

																				- Growth rate		%/a		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5

																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Population																		- Population served		%		54		56.2		58.4		60.6		62.8		65.0		70.0		75.0		80.0		85.0		90.0		91.6		93.2		94.8		96.4		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98.0		98

		groups		%		l/cap/d		av. consump												- Domestic		No		46,499		49,618		52,866		56,246		59,764		63,417		70,031		76,933		84,139		91,661		99,509		103,842		108,331		112,980		117,795		122,782		125,890		129,077		132,345		135,695		139,130		142,652		146,263		149,966		153,762		157,655		161,646		165,738		169,934		174,235		178,646

		Low income		0.27		60.00		16.20

		Middle income		0.47		90.00		42.30										Specific Water demand

		High income		0.26		120.00		31.20												- Domestic		l/cap/day		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90

								89.70												increase		%/a		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00

																				billing ratio		%		62.5		70.0		77.5		85.0		92.5		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0		100.0

																				actual consumption		l/cap/day		56.1		62.8		69.5		76.2		83.0		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7		89.7

																		Total Water Consumption

																				- Domestic		mill. m3/a		1.5		1.6		1.7		1.8		2.0		2.1		2.3		2.5		2.8		3.0		3.3		3.4		3.5		3.7		3.9		4.0		4.1		4.2		4.3		4.4		4.6		4.7		4.8		4.9		5.0		5.2		5.3		5.4		5.6		5.7		5.8

																				- Commercial/Industry		mill. m3/a		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.3		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.6		0.6		0.6

																				- Institutional  2)		mill. m3/a		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.5		0.5		0.6		0.6		0.6		0.7		0.7		0.7		0.7		0.8		0.8		0.8		0.8		0.8		0.9		0.9		0.9		0.9		0.9		1.0		1.0		1.0		1.0		1.1

																		Total Net Demand				mill. m3/a		2.0		2.1		2.2		2.4		2.5		2.7		2.9		3.2		3.5		3.9		4.2		4.4		4.6		4.7		5.0		5.2		5.3		5.4		5.6		5.7		5.8		6.0		6.1		6.3		6.5		6.6		6.8		7.0		7.1		7.3		7.5

																				- Commercial/Industry		%		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0		10.0

																				- Institutional		l/cap/d		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5		16.5

																				UFW 3)		%		73.8		65.0		56.3		47.5		38.8		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0

																						mill. m3/a		1.4		1.4		1.3		1.1		1.0		0.8		0.9		1.0		1.1		1.2		1.3		1.3		1.4		1.4		1.5		1.5		1.6		1.6		1.7		1.7		1.8		1.8		1.8		1.9		1.9		2.0		2.0		2.1		2.1		2.2		2.3

												4890.0		365.0				Gross Demand				mill. m3/a		3.4		3.4		3.5		3.5		3.5		3.5		3.8		4.2		4.6		5.0		5.4		5.7		5.9		6.2		6.4		6.7		6.9		7.1		7.2		7.4		7.6		7.8		8.0		8.2		8.4		8.6		8.8		9.1		9.3		9.5		9.8

												1000000.0		1.78485

																		1) aasumed to reflect about actual situation								2) including schools. Health and public services												3) including  5% treatment works losses

																		Table  3: Connections

		Water																Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

		consumpt.								Consumers per connection

		%								2005 - 2009		2010 -2014		2015 - 2020

										7.3		6.0		5.0				Households						6,370		6,797		7,242		7,705		8,187		10,570		11,672		12,822		14,023		15,277		19,902		20,768		21,666		22,596		23,559		24,556		25,178		25,815		26,469		27,139		27,826		28,530		29,253		29,993		30,752		31,531		32,329		33,148		33,987		34,847		35,729

		27.0%		<   10 m3/month																<   10 m3/month		No		1,720		1,835		1,955		2,080		2,210		2,854		3,151		3,462		3,786		4,125		5,374		5,607		5,850		6,101		6,361		6,630		6,798		6,970		7,147		7,328		7,513		7,703		7,898		8,098		8,303		8,513		8,729		8,950		9,176		9,409		9,647

		48.0%		11 - 50 m3/month																11 - 20 m3/month		No		3,057		3,263		3,476		3,698		3,930		5,073		5,602		6,155		6,731		7,333		9,553		9,969		10,400		10,846		11,308		11,787		12,085		12,391		12,705		13,027		13,356		13,695		14,041		14,397		14,761		15,135		15,518		15,911		16,314		16,727		17,150

		25.0%		>   50 m3/month																>   20 m3/month		No		1,592		1,699		1,810		1,926		2,047		2,642		2,918		3,206		3,506		3,819		4,975		5,192		5,417		5,649		5,890		6,139		6,295		6,454		6,617		6,785		6,957		7,133		7,313		7,498		7,688		7,883		8,082		8,287		8,497		8,712		8,932

		1.0																		Total Household connections		No		6,370		6,797		7,242		7,705		8,187		10,570		11,672		12,822		14,023		15,277		19,902		20,768		21,666		22,596		23,559		24,556		25,178		25,815		26,469		27,139		27,826		28,530		29,253		29,993		30,752		31,531		32,329		33,148		33,987		34,847		35,729

																								0.0		0.0		0.0		0.0		0.0		0.1		0.2		0.4		0.6		0.8		1.0		1.2		1.4		1.6		1.8		2.0		2.1		2.1		2.2		2.3		2.3		2.4		2.5		2.5		2.6		2.7		2.7		2.8		2.9		2.9		3.0

																								1.0		0.8		0.6		0.4		0.2		0.1		0.2		0.4		0.6		0.8		1.0		1.2		1.4		1.6		1.8		2.0		2.1		2.1		2.2		2.3		2.3		2.4		2.5		2.5		2.6		2.7		2.7		2.8		2.9		2.9		3.0

																		Commercial/Industry				No		260		260		260		260		260		260		261		262		264		266		269		272		276		280		285		291		297		303		310		317		325		332		341		349		358		368		378		388		400		411		424

																		Institutions				No		500		504		507		509		511		511		512		514		518		522		527		534		541		550		560		571		583		595		608		622		637		652		668		685		703		722		741		762		784		807		831

																		Total Connections

																				Beginning		No		7,130		7,561		8,009		8,474		8,958		11,341		12,445		13,599		14,805		16,065		20,698		21,574		22,483		23,426		24,404		25,419		26,058		26,714		27,387		28,078		28,787		29,515		30,261		31,027		31,814		32,620		33,448		34,298		35,170		36,065		36,984

																				Additional		No		0		448		465		483		2,383		1,104		1,154		1,206		1,260		4,633		876		909		943		978		1,014		639		656		673		691		709		727		747		766		786		807		828		850		872		895		919		0

																				Ending		No		7,130		8,009		8,474		8,958		11,341		12,445		13,599		14,805		16,065		20,698		21,574		22,483		23,426		24,404		25,419		26,058		26,714		27,387		28,078		28,787		29,515		30,261		31,027		31,814		32,620		33,448		34,298		35,170		36,065		36,984		36,984

																		Table  2 : Water per User Group  1)

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2,015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																		Domestic

														77.88						0  -  10  m3		mill. m3/a		0.41		0.44		0.47		0.50		0.53		0.56		0.62		0.68		0.74		0.81		0.88		0.92		0.96		1.00		1.04		1.09		1.11		1.14		1.17		1.20		1.23		1.26		1.29		1.33		1.36		1.39		1.43		1.47		1.50		1.54		1.58

																				11  -  20  m3		mill. m3/a		0.73		0.78		0.83		0.88		0.94		1.00		1.10		1.21		1.32		1.44		1.56		1.63		1.70		1.78		1.85		1.93		1.98		2.03		2.08		2.13		2.19		2.24		2.30		2.36		2.42		2.48		2.54		2.60		2.67		2.74		2.81

																				0  -   10  m3		mill. m3/a		0.03		0.03		0.03		0.03		0.03		0.04		0.05		0.05		0.06		0.06		0.08		0.08		0.09		0.09		0.09		0.10		0.10		0.10		0.11		0.11		0.11		0.12		0.12		0.12		0.12		0.13		0.13		0.13		0.14		0.14		0.14

																				11  -  20  m3		mill. m3/a		0.71		0.75		0.80		0.85		0.91		0.95		1.05		1.16		1.27		1.38		1.48		1.55		1.62		1.68		1.76		1.83		1.88		1.92		1.97		2.02		2.07		2.13		2.18		2.24		2.29		2.35		2.41		2.47		2.53		2.60		2.66

																				>    20  m3		mill. m3/a		0.38		0.41		0.43		0.46		0.49		0.52		0.57		0.63		0.69		0.75		0.81		0.85		0.89		0.92		0.96		1.00		1.03		1.06		1.08		1.11		1.14		1.17		1.20		1.23		1.26		1.29		1.32		1.36		1.39		1.43		1.46

																				0  -   10  m3		mill. m3/a		0.01		0.02		0.02		0.02		0.02		0.02		0.03		0.03		0.03		0.04		0.05		0.05		0.05		0.05		0.05		0.06		0.06		0.06		0.06		0.06		0.06		0.07		0.07		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.08

																				11  -  20  m3		mill. m3/a		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.03

																				>    20  m3		mill. m3/a		0.36		0.38		0.41		0.44		0.46		0.49		0.54		0.59		0.64		0.70		0.75		0.78		0.82		0.85		0.89		0.93		0.95		0.97		1.00		1.02		1.05		1.08		1.10		1.13		1.16		1.19		1.22		1.25		1.28		1.31		1.35

														7.79				Commercial / Industry				mill. m3/a		0.15		0.16		0.17		0.18		0.20		0.21		0.23		0.25		0.28		0.30		0.33		0.34		0.35		0.37		0.39		0.40		0.41		0.42		0.43		0.44		0.46		0.47		0.48		0.49		0.50		0.52		0.53		0.54		0.56		0.57		0.58

														14.33				Institutions 2)				mill. m3/a		0.28		0.30		0.32		0.34		0.36		0.38		0.42		0.46		0.51		0.55		0.60		0.63		0.65		0.68		0.71		0.74		0.76		0.78		0.80		0.82		0.84		0.86		0.88		0.90		0.93		0.95		0.97		1.00		1.02		1.05		1.08

																				Total		mill. m3/a		1.95		2.09		2.22		2.36		2.51		2.67		2.94		3.23		3.54		3.85		4.18		4.37		4.55		4.75		4.95		5.16		5.29		5.43		5.56		5.70		5.85		6.00		6.15		6.30		6.46		6.63		6.80		6.97		7.14		7.32		7.51

														100.00

																		1) based on current water consumption

																		2) including municipalities and institutions such as hospitals and schools

																								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		Table  7 : Revenues										constant 2005 prices								including waste water																																												constant 2005 prices

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

		Water consumption

																		Domestic

		0   - 10		27.0%																0  -   10  m3		Mill. €		0.10		0.11		0.13		0.16		0.19		0.23		0.28		0.35		0.40		0.45		0.53		0.58		0.64		0.70		0.76		0.83		0.90		0.97		1.04		1.12		1.21		1.30		1.40		1.50		1.62		1.74		1.88		2.02		2.18		2.34		2.52

		11 - 50		48.0%																11  -  20  m3		Mill. €		0.20		0.22		0.26		0.31		0.37		0.43		0.54		0.66		0.76		0.87		0.99		1.08		1.19		1.30		1.42		1.56		1.67		1.80		1.94		2.09		2.25		2.42		2.61		2.81		3.02		3.25		3.50		3.77		4.06		4.37		4.71

		>   50		25.0%																>    20  m3		Mill. €		0.12		0.13		0.16		0.19		0.22		0.26		0.33		0.40		0.46		0.53		0.59		0.65		0.71		0.78		0.85		0.93		1.00		1.08		1.16		1.25		1.35		1.45		1.56		1.68		1.81		1.95		2.10		2.26		2.44		2.62		2.82

												Financial/economic

				1.0								1.1		1.0						Total Domestic		Mill. €		0.43		0.46		0.55		0.65		0.78		0.92		1.14		1.41		1.62		1.85		2.11		2.31		2.53		2.77		3.04		3.32		3.58		3.85		4.15		4.46		4.80		5.17		5.57		6.00		6.45		6.95		7.48		8.05		8.67		9.33		10.05

																		Commercial / Industry				Mill. €		0.06		0.06		0.07		0.09		0.11		0.13		0.16		0.19		0.22		0.25		0.29		0.32		0.35		0.38		0.42		0.46		0.49		0.53		0.57		0.61		0.66		0.71		0.76		0.82		0.89		0.95		1.03		1.10		1.19		1.28		1.38

																		Institutions				Mill. €		0.11		0.12		0.14		0.17		0.20		0.24		0.30		0.37		0.42		0.48		0.55		0.60		0.66		0.73		0.79		0.87		0.94		1.01		1.08		1.17		1.26		1.35		1.46		1.57		1.69		1.82		1.96		2.11		2.27		2.44		2.63

																				Billing ratio		%		63		70		78		85		93		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100		100

																		Total Water sales				Mill. €		0.24		0.31		0.45		0.64		0.89		1.23		1.52		1.87		2.15		2.46		2.80		3.07		3.36		3.68		4.03		4.41		4.75		5.12		5.51		5.93		6.38		6.87		7.40		7.97		8.58		9.23		9.94		10.70		11.52		12.40		13.35

																		Consumer Registration Fee				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Connection Fees				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Meter rental

																				domestic		Mill. €		0.21		0.23		0.27		0.33		0.39		0.56		0.70		0.86		0.99		1.13		1.55		1.69		1.86		2.03		2.22		2.43		2.62		2.82		3.04		3.27		3.52		3.79		4.08		4.39		4.73		5.09		5.48		5.90		6.35		6.84		7.36

																				commercial/industry		Mill. €		0.03		0.03		0.03		0.04		0.04		0.05		0.05		0.06		0.06		0.06		0.07		0.07		0.08		0.08		0.09		0.09		0.10		0.11		0.12		0.12		0.13		0.14		0.15		0.17		0.18		0.19		0.21		0.22		0.24		0.26		0.28

																				institutions		Mill. €		0.03		0.03		0.03		0.04		0.04		0.05		0.06		0.06		0.07		0.07		0.07		0.08		0.08		0.09		0.10		0.10		0.11		0.12		0.13		0.14		0.15		0.16		0.17		0.18		0.20		0.21		0.23		0.25		0.27		0.29		0.31

																				Sub-total		Mill. €		0.27		0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.09		4.41		4.74		5.11		5.50		5.92		6.37		6.86		7.39		7.96

																		Total Services						0.27		0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.09		4.41		4.74		5.11		5.50		5.92		6.37		6.86		7.39		7.96

												VAT %		0.0				V.A.T  1)				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Revenue - Water				Mill. €		0.51		0.60		0.79		1.04		1.36		1.88		2.33		2.86		3.27		3.73		4.49		4.92		5.38		5.89		6.44		7.05		7.59		8.17		8.79		9.46		10.19		10.97		11.81		12.71		13.68		14.73		15.86		17.08		18.39		19.80		21.32

																				Collecting ratio		%		64		70		76		83		89		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95

																										6.24		6.24		6.24		6.24		6.24		0.00		0.00		0.00		0.00		0.00

																										1.25		1.25		1.25		1.25		1.25		-1.25		-1.25		-1.25		-1.25		-1.25

																		Waste Water

																		Consumers sewered				%				30		35		40		45		50		53		56		59		62		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65		65

										Ratio W-Water/Water		Ratio W-Water/Water		0.50				Charges				Mill. €				0.05		0.08		0.32		0.45		0.61		0.76		0.94		1.08		1.23		1.40		1.54		1.68		1.84		2.02		2.21		2.38		2.56		2.75		2.97		3.19		3.44		3.70		3.98		4.29		4.62		4.97		5.35		5.76		6.20		6.68

														0.30				Services				Mill. €				0.03		0.04		0.05		0.06		0.10		0.13		0.16		0.20		0.24		0.33		0.36		0.39		0.43		0.47		0.51		0.55		0.59		0.64		0.69		0.74		0.80		0.86		0.92		1.00		1.07		1.15		1.24		1.34		1.44		1.55

																		V.A.T				Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														1.00				Revenue - Waste Water				Mill. €				0.07		0.11		0.37		0.51		0.71		0.89		1.10		1.27		1.47		1.73		1.90		2.08		2.27		2.49		2.72		2.93		3.15		3.39		3.65		3.93		4.24		4.56		4.91		5.28		5.69		6.13		6.59		7.10		7.64		8.23

												Fines %		0.0				Penalties  2)				Mill. €		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		TOTAL REVENUES				Mill. €		0.51		0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		29.55

														1.0				Customers Deposits				Mill. €										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Costumers contribution  2)				Mill. €										0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		1) VAT does not apply						2) for late payment of water charges		2) not taken account of

																				New costumers

																				domestic														238		110		115		120		125		463		87		90		93		96		100		62		64		65		67		69		70		72		74		76		78		80		82		84		86		88

																				commercial/industry														0		0		0		0		0		0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

																				institutions														0		1		2		3		4		5		6		8		9		10		11		12		12		13		14		15		15		16		17		18		19		20		21		22		23		24



based on average figures

10 customers on average per connection



tariff

		

																		Table 4: Water Tariffs														12.25		% real increases per year

																		Designation				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0		2036.0		2037.0

																		Domestic

																				0   -  10  m3     1)		Ksh/m3		20		20		22		25		28		32		36		40		42		44		46		49		51		54		56		59		62		65		68		72		75		79		83		87		92		96		101		106		111		117		123

																				11   -  20  m3		Ksh/m3		25		25		28		32		35		40		45		50		53		55		58		61		64		67		70		74		78		81		86		90		94		99		104		109		115		120		126		133		139		146		154

																				>    20  m3		Ksh/m3		30		30		34		38		42		48		53		60		63		66		69		73		77		80		84		89		93		98		103		108		113		119		125		131		138		144		152		159		167		176		184

																		Commercial  2)				Ksh/m3		34		34		38		43		48		54		60		68		71		74		78		82		86		90		95		100		105		110		115		121		127		134		140		147		155		162		171		179		188		197		207

																		Institutions

																				- General  2)		Ksh/m3		45		45		51		57		64		71		80		90		95		99		104		109		115		121		127		133		140		147		154		162		170		178		187		196		206		217		227		239		251		263		276

																				- Schools		Ksh/m3		20		20		22		25		28		32		36		40		42		44		46		49		51		54		56		59		62		65		68		72		75		79		83		87		92		96		101		106		111		117		123

																				- Churches/Mosques		Ksh/m3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																		Construction				Ksh/m3		300		300		337		378		424		476		535		600		630		662		695		729		766		804		844		887		931		978		1,026		1,078		1,132		1,188		1,248		1,310		1,375		1,444		1,516		1,592		1,672		1,756		1,843

																		Industry   2)				Ksh/m3		85		85		95		107		120		135		151		170		179		187		197		207		217		228		239		251		264		277		291		305		321		337		353		371		390		409		430		451		474		497		522

																		Consumer Registration Fee				Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Meter rent households														Connection Fees				Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				0   - 10		0.27		50.0		13.5								Meter rent

				11 - 50		0.48		250.0		120.0										domestic  2)		Ksh/con.		246		246		276		310		348		391		438		492		517		543		570		598		628		659		692		727		763		802		842		884		928		974		1,023		1,074		1,128		1,184		1,244		1,306		1,371		1,440		1,511

				>   50		0.25		450.0		112.5										commercial/industry		Ksh/con.		800		800		898		1,008		1,131		1,270		1,426		1,600		1,680		1,764		1,853		1,945		2,042		2,145		2,252		2,364		2,483		2,607		2,737		2,874		3,018		3,169		3,327		3,493		3,668		3,851		4,044		4,246		4,458		4,681		4,915

										246.0										institutions		Ksh/con.		450		450		505		567		636		714		802		900		945		992		1,042		1,094		1,149		1,206		1,267		1,330		1,396		1,466		1,540		1,617		1,697		1,782		1,871		1,965		2,063		2,166		2,275		2,388		2,508		2,633		2,765

																		Customers Deposit

																				domestic		Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				commercial/industry		Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				institutions		Ksh/con.		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																		Exchange rate (Ksh/€) 3)						88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88

																		Domestic				Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																				0   -  10  m3		€/m3		0.23		0.23		0.26		0.29		0.32		0.36		0.41		0.45		0.48		0.50		0.53		0.55		0.58		0.61		0.64		0.67		0.71		0.74		0.78		0.82		0.86		0.90		0.95		0.99		1.04		1.09		1.15		1.21		1.27		1.33		1.40		1.60		1.68

																				11   -  20  m3		€/m3		0.28		0.28		0.32		0.36		0.40		0.45		0.51		0.57		0.60		0.63		0.66		0.69		0.73		0.76		0.80		0.84		0.88		0.93		0.97		1.02		1.07		1.13		1.18		1.24		1.30		1.37		1.44		1.51		1.58		1.66		1.75		1.99		2.09

																				>    20  m3		€/m3		0.34		0.34		0.38		0.43		0.48		0.54		0.61		0.68		0.72		0.75		0.79		0.83		0.87		0.91		0.96		1.01		1.06		1.11		1.17		1.22		1.29		1.35		1.42		1.49		1.56		1.64		1.72		1.81		1.90		1.99		2.09		2.39		2.51

																		Commercial				€/m3		0.38		0.38		0.43		0.48		0.54		0.61		0.68		0.77		0.81		0.85		0.89		0.93		0.98		1.03		1.08		1.13		1.19		1.25		1.31		1.38		1.45		1.52		1.59		1.67		1.76		1.85		1.94		2.04		2.14		2.24		2.36		2.69		2.83

																		Institutions

																		- General				€/m3		0.51		0.51		0.57		0.64		0.72		0.81		0.91		1.02		1.07		1.13		1.18		1.24		1.31		1.37		1.44		1.51		1.59		1.67		1.75		1.84		1.93		2.03		2.13		2.23		2.34		2.46		2.58		2.71		2.85		2.99		3.14		3.59		3.77

																		- Schools / Hospitals				€/m3		0.23		0.23		0.26		0.29		0.32		0.36		0.41		0.45		0.48		0.50		0.53		0.55		0.58		0.61		0.64		0.67		0.71		0.74		0.78		0.82		0.86		0.90		0.95		0.99		1.04		1.09		1.15		1.21		1.27		1.33		1.40		1.60		1.68

																		- Chuches/Mosques				€/m3		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Construction				€/m3		3.41		3.41		3.83		4.30		4.82		5.41		6.08		6.82		7.16		7.52		7.89		8.29		8.70		9.14		9.60		10.08		10.58		11.11		11.66		12.25		12.86		13.50		14.18		14.89		15.63		16.41		17.23		18.09		19.00		19.95		20.95		23.94		25.14

																		Industry				€/m3		0.97		0.97		1.08		1.22		1.37		1.53		1.72		1.93		2.03		2.13		2.24		2.35		2.47		2.59		2.72		2.85		3.00		3.15		3.30		3.47		3.64		3.83		4.02		4.22		4.43		4.65		4.88		5.13		5.38		5.65		5.93		6.78		7.12

																		Consumer Registration Fee				€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Connection Fees				€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																		Meter rent

																				domestic		€/con.		2.80		2.80		3.14		3.52		3.95		4.44		4.98		5.59		5.87		6.17		6.47		6.80		7.14		7.49		7.87		8.26		8.68		9.11		9.56		10.04		10.54		11.07		11.63		12.21		12.82		13.46		14.13		14.84		15.58		16.36		17.18		19.63		20.61

																				commercial/industry		€/con.		9.09		9.09		10.20		11.45		12.86		14.43		16.20		18.19		19.09		20.05		21.05		22.10		23.21		24.37		25.59		26.87		28.21		29.62		31.10		32.66		34.29		36.01		37.81		39.70		41.68		43.77		45.95		48.25		50.66		53.20		55.86		63.84		67.03

																				institutions		€/con.		5.11		5.11		5.74		6.44		7.23		8.12		9.11		10.23		10.74		11.28		11.84		12.43		13.06		13.71		14.39		15.11		15.87		16.66		17.50		18.37		19.29		20.25		21.27		22.33		23.45		24.62		25.85		27.14		28.50		29.92		31.42		35.91		37.70

																		Customers Deposit

																				domestic		€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		0		0		0		0		0		0		0		0		0		0.00		0.00

																				commercial/industry		€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		0		0		0		0		0		0		0		0		0		0.00		0.00

																				institutions		€/con.		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0		0		0		0		0		0		0		0		0		0		0.00		0.00

																		1)		tariffs in 2006 correspond to present tariffication												2) average rates of different consumption groups

																		3)		for details see Chapter "Introduction" in the report





SCHEDULE

		

		VAT  in		1.0				Increase fees =       1						Contingencies  in    =              1						W-water    in		1.0				Tax in		1.0

		VAT  out		0.0				No increase   =        0						Contingencies out  =             0						W-water    out		0.0				Tax out		0.0

		0						1.0						1.0						1.0						1.0

		With Inflation               = 1						Extension		1.0				WW out, with tax		1.0				Financial		1.0

		no Inflation                  = 0						Extension out		0.0				WW out no tax		2.0				Economic		0.0

		0.0						1						WW in, with tax		3.0				1.0

														WW in no tax		4.0

														4.0

				Start-up  year				2005.0						Base case = 4

				Currency unit				000 €

				V.A.T.				0.0		16.0		%

				INFLATION RATE:				see O18 - O20																		Investment

				LC  (O&M)				0.00		0.0		%														Local		%		0.64

				LC (Investm.)				0.00		0.0		%														Foreign		%		0.36

				FC				0.00		0.0		%

				LC (O&M) PHASE II				0.00		0.0		%

				LC (O&M) PHASE III				0.00		0.0		%																		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																						Inflation Rate				Local				8.00%		7.40%		6.80%		6.20%		5.60%		5.00%		4.60%		4.20%		3.80%		3.40%		3.00%		2.40%		1.80%		1.20%		0.60%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																										Foreign				2.50%		2.36%		2.22%		2.08%		1.94%		2.00%		1.90%		1.80%		1.70%		1.60%		1.50%		1.20%		0.90%		0.60%		0.30%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

				Contingencies																						Price contingencies				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

				- physical				0.08		7.5																Year				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30

				- financial				0.00		0.00												Cumulative Price Index				Local				1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

																										Foreign				1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

																										Composite				1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

				Engin. fees				0.09		9.0		%										replacement				Price contingencies				1.000		1.056		1.052		1.047		1.043		1.039		1.036		1.033		1.030		1.028		1.025		1.020		1.015		1.010		1.005		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

								0.01		1.0		%																																																																										0.000		0.000		0.000

																														1.00		0.06		0.106		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				Increase Fees				12.3		12.3		%

																				EXCHANGE RATE:								2004.0		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Ksh/€										88.0		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88

				Interest

				local loans				0.12		12.0		%								LC   (O&M)								1.00		1.00		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000

				foreign loans																FC-HELP1								1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				soft loans (%)		100.0		0.03		2.5		%								-HELP2								0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				Finanzkred. (%)		0.0		0.08		8.0		%								FC								0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																				INVESTMENT										2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

																				Composite										1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																				FC-IHELP1										1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																				FC										1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																		TARIFF increase								Inflat. local				1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

																		2007 - 2013		12.25		%/a								1.00		1.00		1.12		1.26		1.41		1.59		1.78		2.00		2.10		2.21		2.32		2.43		2.55		2.68		2.81		2.96		3.10		3.26		3.42		3.59		3.77		3.96		4.16		4.37		4.58		4.81		5.05		5.31		5.57		5.85		6.14

																		2014 - 2025		5.00		%/a																																																																								`

																																				current prices

																																				constant 2005 prices

																				Physical Contingecies										1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08		1.08

																				TABLE  2: Replacement  Costs																constant 2005 prices												including waste water																		constant 2005 prices

				Replacements										life span						Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035										Investment		life		years				Salvage value

				Initial Investments mill US $																																																																																														costs		time		remain

				Existing																EXISTING  1)

				Civil works		3.68								40.0		5 - 25		Jahre		- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works				3.7		40		0		0.0		0.0

				M&E equipment		0.92								15.0		9 - 15		Jahre		- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.				0.9		15		0		0.0		0.0

				Mobile equipment		0.00								7.0		5 - 7		Jahre		- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment				0.0		7		0		0.0		0.0

																				REHABILITATION																																																																										REHABILITATION

				Rehabilitation										40.0						- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works				1.3		40		20		0.5		0.6

				Civil works		1.29

				M&E equipment		2.43								10.0		9 - 15		Jahre		- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.8		0.8		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.				2.4		10		4		0.4		1.0

				Mobile equipment		0.3

														5.0		5 - 7		Jahre		- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment				0.3		5		2		0.4		0.1

				Extension

				Civil works		15.8														INVESTMENTS																																																																										INVESTMENTS

				M&E equipment		4.9								40.0						- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works				15.8		40		20		0.5		7.9

				Mobile equipment		0.0

														10.0		9 - 14		Jahre		- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.6		1.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.6		1.6		1.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.				4.9		10		5		0.5		2.4

														7.0		5 - 7		Jahre		- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment				0.0		7		2		0.3		0.0

																				PHASE II																																																																										PHASE II

																				- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Civil works						0

																				- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Electr.& Mechanic. Equipm.						0

																				- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						- Mobile equipment						0

																				TOTAL						Mill. €		0.0		0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		2.4		2.4		2.4		0.0		0.3		0.3		0.3		0.3		0.0		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0																Total		12.1

																				1) existing assets considered sunk costs, no replacement costs considered

																																																																										constant 2005 prices

																				TABLE  : Depreciation Schedule																		constant 2005 prices										including waste water

						Afa														Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

						Investment		Sal. Value		Period

				Existing																EXISTING  1)																																																																		0.00

				- Civil works		3.68		10%		20.0						1.0				- Civil works						Mill. €		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

				- Electr.& Mechanic. Equipm.		0.92		15%		15.0						1.0				- Electr.& Mechanic. Equipm.						Mill. €		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

				- Mobile equipment		0.00		0%		7										- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Rehabilitation																		Sub-Total				Mill. €		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

				- Civil works		1.29		10%		40.0										REHABILITATION

				- Electr.& Mechanic. Equipm.		2.43		15%		10.0										- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				- Mobile equipment		0.29		0%		5.0										- Electr.& Mechanic. Equipm.						Mill. €		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2

				Extension																- Mobile equipment						Mill. €		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

				- Civil works		15.79		10%		40.0												Sub-Total				Mill. €		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3

				- Electr.& Mechanic. Equipm.		4.89		15%		10.0

				- Mobile equipment		0.00		0%		7.0

																				INVESTMENT

																				- Civil works						Mill. €		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4

																				- Electr.& Mechanic. Equipm.						Mill. €		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4		0.4

																				- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-Total				Mill. €		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																				Phase II

																				- Civil works						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				- Electr.& Mechanic. Equipm.						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				- Mobile equipment						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-Total				Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						TOTAL				Mill. €		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																				1) existing assets considered sunk costs, no replacement costs considered

																				Credit Allocation								Control		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Existing								1.00		1.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Rehabilitation				foreign  1				1.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0										0.0		0.0

																								foreign  2				0.7		0.0		0.3		0.3		0.0		0.0		0.0		0.0

																								local				0.7		0.0		0.3		0.3		0.0		0.0		0.0		0.0

																				Extension								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0%		0%

																				Grant allocation								1.0		0.0		0.3		0.3		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0%		0%

						Financing

						Foreign		Local (Grant)												TABLE  7.11.1:  Financing      Schedule																																																						constant 2005 prices

						0.0		0.0				Existing

						21.44		5.36				Rehab. & Exten.								Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

						0.0		0.0

		0				Waste water out

		0				0.0		0.0		1.0		with taxes		FC		100.0%				Existing								Loan amount				0.0		Grace period				0.0		Interest				0.03

						0.0		0.0		2.0		without taxes		CC		0.0%				Foreign Financing								Term				10.0		Rep. period				10.0		Commitm. fee				0.03

						Waste water in														Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1				0.0		0.0		3.0		with taxes								Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						21.4		5.4		4.0		without taxes								Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						15.9		4.0		1.0										Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						13.7		3.4		2.0		^^								Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						23.1		5.8		3.0

						21.4		5.4		4.0

																												Loan amount				0.0		Grace period				0.0		Interest				0.08

						Financing																						Term				10.0		Rep. period				10.0		Commitm. fee				0.03

						Foreign		Local (Grant)												Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						21.4		5.4				Rehab. & Exten.								Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		0																		Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				4

																				Local Financing								Loan amount				0.0		Grace period				0.0		Interest				0.12

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																										Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Grant						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				TABLE  5:  Financing																												including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Rehabilitation/Extension

																				Foreign Financing								Loan amount		Mill. €		21.4		Grace period				10.0		Interest				0.025

																												Term				40.0		Rep. period				30.0		Commitm. fee				0.025

																				Loan disbursed						Mill. €				0.96		7.20		6.65		6.65		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €				0.0		0.2		0.4		0.5		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €				1.0		8.2		14.8		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.46		21.46

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.8		1.5		2.2		2.9		3.7		4.4		5.1		5.8		6.5		7.2		8.0		8.7		9.4		10.1		10.8		11.5		12.24		12.96

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.25		0.23

																										Mill. €

																				Commitment charges						Mill. €				0.5		0.3		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Rehabilitation/Extension								Loan amount		Mill. €		0.0		Grace period				10.0		Interest				0.08

																				Foreign Financing								Term				20.0		Rep. period				10.0		Commitm. fee				0.03

																				Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																												Loan amount				0.0		Grace period				10.0		Interest				0.1

																												Term				30.0		Rep. period				20.0		Commitm. fee				0.0

																				Loan disbursed						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €																																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																												Loan amount				0.0		Grace period				0.0		Interest				0.0

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €																																0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Mill. €																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Local  Financing								Loan amount		Mill. €		0.0		Grace period				0.0		Interest				0.12

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.03

																				Loan disbursed						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Mill. €

																				Commitment charges						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Local  Financing

																				Grant						Mill. €				0.24		1.80		1.66		1.66		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				TABLE  8.6.3:  Financing     continued																		constant 2005 prices																																										constant 2005 prices

																				Designation						Unit		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027

																				Investment								Loan amount				0.0		Grace period				0.0		Interest				0.1

																				Foreign Financing								Term				20.0		Rep. period				20.0		Commitm. fee				0.0

																				Loan disbursed						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Unit						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																												Loan amount				0.0		Grace period				0.0		Interest				0.1

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Unit																																														0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Unit						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Local  Financing								Loan amount				0.0		Grace period				0.0		Interest				0.1

																												Term				10.0		Rep. period				10.0		Commitm. fee				0.0

																				Loan disbursed						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest  during construction						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Loan accumulated						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Repayment, accumulated						Unit																																						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Interest						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																										Unit						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Commitment charges						Unit				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				Grant						Unit																																												0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.00		0.00

																				TOTAL (all Phases)

																				Loan accumulated						Mill. €		0.0		1.0		8.2		14.8		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.46		21.46

																				Repayment accumulated						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.8		1.5		2.2		2.9		3.7		4.4		5.1		5.8		6.5		7.2		8.0		8.7		9.4		10.1		10.8		11.5		12.24		12.96

																				Interest						Mill. €		0.0		0.5		0.3		0.2		0.0		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.25		0.23

																				Grant, accumulated						Mill. €		0.0		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.2		0.24		0.24

																				TABLE 6: Debt Service																												including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				EXISTING   1)

																				Interest						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				INTEREST

																				Rehabilitation & Extension

																				Loans, foreign financing						Mill. €				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				Loans, local financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-total				Mill. €				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				Investment

																				Loans, foreign financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loans, local financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-total				Mill. €				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.4		0.4		0.4		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				PHASE  II

																				Loans, foreign financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loans, local financing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Sub-total				Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				REPAYMENT

																				Repayment Existing						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Repayment  Rehabiltation & Extension						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.5		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7

																				Repayment Investment						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Equity						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				TOTAL REPAYMENT						Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		0.5		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7

																				TOTAL DEPT SERVICE						Mill. €				1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.3		1.6		1.7		1.7		1.7		1.6		1.6		1.6		1.5		1.5		1.5		1.4		1.4		1.4		1.3		1.3		1.2		1.2		1.2

																				1) no current commitments considered

		local costs of Inv.		0.64																TABLE  4: Working Capital																		constant 2005 prices										including waste water																										constant 2005 prices

		Working				Operat.		Accounts		Inventories		Repair/								Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		Capital				cash		receiv.		chemicals		Maintenance

		FC of O&M				0.36														Cash and Bank						Mill. €				0.07		0.07		0.08		0.08		0.06		0.06		0.07		0.07		0.08		0.08		0.09		0.09		0.10		0.10		0.11		0.11		0.12		0.12		0.13		0.13		0.1		0.1		0.1		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		Working Capital				0.08		0.08		0.17		0.17

																				Accounts receivable						Mill. €				0.05		0.07		0.11		0.15		0.21		0.26		0.32		0.36		0.42		0.50		0.55		0.60		0.65		0.71		0.78		0.84		0.91		0.97		1.05		1.13		1.2		1.3		1.4		1.5		1.6		1.8		1.9		2.0		2.2		2.4

		liquidity reserve				1.0		1.0		2.0		2.0								Inventories						Mill. €				0.02		0.03		0.03		0.05		0.05		0.05		0.05		0.06		0.06		0.06		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.08		0.09		0.09		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

		in months

																				TOTAL WORKING CAPITAL						Mill. €				0.14		0.17		0.22		0.28		0.31		0.37		0.44		0.49		0.55		0.65		0.70		0.76		0.82		0.89		0.97		1.03		1.10		1.18		1.26		1.35		1.4		1.5		1.7		1.8		1.9		2.0		2.2		2.3		2.5		2.7

										rate		0.17								Accounts payable						Mill. €				0.12		0.12		0.12		0.12		0.06		0.06		0.07		0.07		0.08		0.08		0.08		0.09		0.09		0.09		0.10		0.10		0.10		0.10		0.10		0.11		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

										months		2.0								NET WORKING CAPITAL						Mill. €				0.02		0.05		0.10		0.16		0.25		0.31		0.37		0.42		0.48		0.57		0.62		0.67		0.73		0.80		0.87		0.93		1.00		1.08		1.16		1.24		1.3		1.4		1.5		1.7		1.8		1.9		2.1		2.2		2.4		2.6

																				Increase in Net Working Capital						Mill. €		0.0		0.02		0.03		0.05		0.05		0.10		0.05		0.06		0.05		0.06		0.09		0.05		0.06		0.06		0.07		0.07		0.06		0.07		0.07		0.08		0.09		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.2		0.2		0.2

																				TABLE 8: Cash Flow																		constant 2005 prices										including waste water																																		constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Revenues:

																				- Water sales 1)						Mill. €				0.31		0.45		0.64		0.89		1.23		1.52		1.87		2.15		2.46		2.80		3.07		3.36		3.68		4.03		4.41		4.75		5.12		5.51		5.93		6.38		6.87		7.40		7.97		8.58		9.23		9.94		10.70		11.52		12.40		13.35

																				- Services Water						Mill. €				0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.09		4.41		4.74		5.11		5.50		5.92		6.37		6.86		7.39		7.96

																				- Waste water charges 1)						Mill. €				0.05		0.08		0.32		0.45		0.61		0.76		0.94		1.08		1.23		1.40		1.54		1.68		1.84		2.02		2.21		2.38		2.56		2.75		2.97		3.19		3.44		3.70		3.98		4.29		4.62		4.97		5.35		5.76		6.20		6.68

																				- Services waste water						Mill. €				0.03		0.04		0.05		0.06		0.10		0.13		0.16		0.20		0.24		0.33		0.36		0.39		0.43		0.47		0.51		0.55		0.59		0.64		0.69		0.74		0.80		0.86		0.92		1.00		1.07		1.15		1.24		1.34		1.44		1.55

																				Operational income						Mill. €				0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		29.55

																				- Late payment penalties						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				- Consumer deposits						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				- Interest on deposits						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Non operational income						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Total Revenues						Mill. €				0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		29.55

																				- V.A.T 2)						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Equity						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																Kontrolle				Loans:

														Foreign		0.0				- Foreign Financing  3)						Mill. €				0.96		7.20		6.65		6.65		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07

														Local		0.0				- Local Financing						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

														Grants		0.0				- Grants						Mill. €				0.24		1.80		1.66		1.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Costumer Contribution						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																						TOTAL INFLOW				Mill. €				1.88		9.91		9.71		10.18		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		2.05		15.20		16.37		17.62		18.97		20.42		21.99		23.67		25.49		27.44		17.47

																				Investment						Mill. €				0.43		7.37		8.43		9.43		0.00		0.00		0.00		0.00		0.00		1.12		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Replacement						Mill. €				0.00		0.00		0.00		0.00		0.29		0.00		0.00		0.00		0.00		0.29		2.44		2.44		2.44		0.00		0.29		0.31		0.31		0.31		0.00		0.00		2.44		2.44		2.44		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				O&M						Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.20		2.28		2.37		2.46		2.56		2.65		2.74		2.85		2.96		3.07

																				Repayment						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.03		0.27		0.49		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72

																				Interest						Mill. €				0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.53		0.52		0.50		0.48		0.46		0.44		0.43		0.41		0.39		0.37		0.36		0.34		0.32		0.30		0.28		0.27		0.25		0.23

																				Increase in NWC  4)						Mill. €				0.02		0.03		0.05		0.05		0.10		0.05		0.06		0.05		0.06		0.09		0.05		0.06		0.06		0.07		0.07		0.06		0.07		0.07		0.08		0.09		0.09		0.10		0.11		0.11		0.12		0.13		0.14		0.15		0.17		0.18

																				Taxes on Income  2)						Mill. €				0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.43		0.60		0.88		1.04		1.21		1.41		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		5.32		5.80		6.32		0.00		0.00

																						TOTAL OUTFLOW				Mill. €				1.96		9.05		10.26		11.38		1.99		1.79		2.07		2.28		2.54		4.35		5.59		6.08		6.56		4.62		5.21		5.47		5.75		6.05		6.07		6.41		9.23		9.63		10.06		8.08		8.58		9.11		9.68		10.30		4.08		4.19

																				SURPLUS/DEFICIT						Mill. €				-0.09		0.85		-0.54		-1.20		0.61		1.43		1.88		2.26		2.66		1.87		1.22		1.38		1.60		4.31		4.56		5.04		5.57		6.13		7.05		-4.37		5.97		6.74		7.56		10.88		11.84		12.87		13.99		15.19		23.36		13.28

																				ACCUMULATED SURPLUS						Mill. €				-0.09		0.77		0.22		-0.98		-0.37		1.05		2.94		5.20		7.86		9.73		10.95		12.33		13.93		18.24		22.80		27.84		33.41		39.54		46.59		42.23		48.20		54.94		62.50		73.38		85.22		98.09		112.08		127.26		150.62		163.90

																				1) net rates (considering billing and collection ratio)								2) no VAT considered						2) VAT does not apply								3) salvage values in year 2025										4) NWC = net workinhg capital

																												32		0		0		0		1		1		2		3		5		10		17		31		57		102		183		330

																						Inflat. local %				80.0

																				TABLE 8.7.2: Cash Flow								in TL  1)																						current prices																														constant 2005 prices

														must be printed

														with program set						Designation						Unit		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023

														"without"

														inflation						CASH INFLOW

																				Revenues:

																				- Water sales 2)						bill. TL		0		0		0		0		0		1		3		6		12		24		49		97		190		375		739		1,456		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Connection  and registration fees						bill. TL		0		0		0		0		0		1		1		3		6		12		29		58		114		224		441		868		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Maintenance fees						bill. TL		0		0		0		0		0		1		1		3		6		12		24		48		95		188		370		728		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Penalties						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Consumer deposits						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- State subsidy						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3		3

																				Total Revenues (incl. VAT)						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3		3

																				Loans:

																				- Foreign Financing						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Local Financing						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				- Grants						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Costumer Contribution						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																						TOTAL INFLOW				bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		3		3		3		3		3		3		3		3		3		3		3

																				CASH OUTFLOW

																				Investment (local only)						bill. TL		0		0		3		8		13		9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Replacem.						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				O & M						bill. TL		0		0		0		0		1		1		2		4		7		13		25		47		88		166		312		586		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Repayment						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Interest						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Increase in NWC						bill. TL		0		0		0		0		0		0		0		0		0		1		2		2		3		6		12		24		0		0		0		0		0		0		0		0		0		0		0		0		0

																				Taxes on Income						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																						TOTAL OUTFLOW				bill. TL		0		0		3		8		14		10		2		4		7		14		27		49		91		172		324		610		0		0		0		0		0		0		0		0		0		0		0		0		0

																				SURPLUS/DEFICIT						bill. TL		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				ACCUMULATED SURPLUS						bill. TL				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																				1) inflation assumed to be 80 %/a										2) net rates (considering collection ratio)

																														1.00						0.23		0.50		0.10		0.17		0.00

																				TABLE  9: Income & Expenditure Statement																		constant 2005 prices										including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				REVENUES

																				- Water sales 1)						Mill. €				0.31		0.45		0.64		0.89		1.23		1.52		1.87		2.15		2.46		2.80		3.07		3.36		3.68		4.03		4.41		4.75		5.12		5.51		5.93		6.38		6.9		7.4		8.0		8.6		9.2		9.9		10.7		11.5		12.4		13.4

																				- Services Water						Mill. €				0.29		0.34		0.40		0.47		0.66		0.80		0.98		1.12		1.26		1.69		1.85		2.02		2.20		2.41		2.63		2.83		3.05		3.28		3.53		3.80		4.1		4.4		4.7		5.1		5.5		5.9		6.4		6.9		7.4		8.0

																				- Waste water charges 1)						Mill. €				0.05		0.08		0.32		0.45		0.61		0.76		0.94		1.08		1.23		1.40		1.54		1.68		1.84		2.02		2.21		2.38		2.56		2.75		2.97		3.19		3.4		3.7		4.0		4.3		4.6		5.0		5.4		5.8		6.2		6.7

																				- Services waste water						Mill. €				0.03		0.04		0.05		0.06		0.10		0.13		0.16		0.20		0.24		0.33		0.36		0.39		0.43		0.47		0.51		0.55		0.59		0.64		0.69		0.74		0.8		0.9		0.9		1.0		1.1		1.2		1.2		1.3		1.4		1.6

																				- V.A.T  2)						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Non-operational income						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Total Revenues						Mill. €				0.67		0.90		1.41		1.87		2.60		3.21		3.96		4.54		5.19		6.22		6.81		7.46		8.16		8.93		9.77		10.51		11.32		12.18		13.12		14.12		15.2		16.4		17.6		19.0		20.4		22.0		23.7		25.5		27.4		29.5

																				OPERATION & MAINTENANCE						Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.2		2.3		2.4		2.5		2.6		2.6		2.7		2.8		3.0		3.1

																				DEPRECIATION						Mill. €				1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																				INTEREST on BANK OVERDR.						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				OPERATING INCOME						Mill. €				-1.63		-1.53		-1.14		-0.80		0.22		0.77		1.44		1.95		2.54		3.48		4.00		4.58		5.22		5.91		6.67		7.36		8.10		8.89		9.75		10.68		11.7		12.8		13.9		15.2		16.5		18.0		19.6		21.3		23.2		25.2

																				IINTEREST (on loans)						Mill. €				0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.53		0.52		0.50		0.48		0.46		0.44		0.43		0.41		0.4		0.4		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0.2

																				NET INCOME bef. TAX						Mill. €				-2.16		-2.07		-1.68		-1.34		-0.32		0.23		0.90		1.42		2.00		2.94		3.47		4.05		4.69		5.39		6.17		6.88		7.63		8.45		9.33		10.27		11.3		12.4		13.6		14.9		16.2		17.7		19.3		21.1		22.9		24.9

		1																		Income Tax						Mill. €				0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.43		0.60		0.88		1.04		1.21		1.41		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		5.32		5.80		6.32		0.00		0.00

																				NET INCOME/LOSS						Mill. €				-2.16		-2.07		-1.68		-1.34		-0.32		0.16		0.63		0.99		1.40		2.06		2.43		2.83		3.28		3.78		4.32		4.81		5.34		5.91		6.53		7.19		7.9		8.7		9.5		10.4		11.4		12.4		13.5		14.7		22.9		24.9

																				Accumulated Net Income						Mill. €				-2.16		-4.23		-5.91		-7.25		-7.57		-7.40		-6.77		-5.78		-4.38		-2.32		0.11		2.94		6.22		9.99		14.32		19.13		24.47		30.39		36.92		44.11		52		61		70		81		92		104		118		133		156		180

																				1) based on billing and collection ratios applicable								2) no VAT considered				2) VAT does not apply

																						Tax rates applied:						30%		for net income before tax below   1 mio. €

																												30%		for net income before tax between 1 and 5 mio. €

																												30%		for net income before tax above   5 mio. €

																												0.00		0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																												0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.43		0.60		0.88		1.04		1.21		1.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		5.32		5.80		6.32

																												0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		0.00		0.00		0.00

																				TABLE 10: Sources & Application of Funds																		constant 2005 prices										including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				SOURCES

																				Net Income bef. Tax						Mill. €				-2.16		-2.07		-1.68		-1.34		-0.32		0.23		0.90		1.42		2.00		2.94		3.47		4.05		4.69		5.39		6.17		6.88		7.63		8.45		9.33		10.27		11.29		12.39		13.58		14.85		16.23		17.72		19.33		21.06		22.92		24.93

																				Depreciation						Mill. €				1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32		1.32

																				Internal generated Funds						Mill. €				-0.85		-0.75		-0.36		-0.02		1.00		1.55		2.22		2.73		3.32		4.26		4.78		5.36		6.00		6.71		7.49		8.19		8.95		9.76		10.64		11.59		12.61		13.71		14.89		16.17		17.55		19.04		20.64		22.37		24.24		26.24

																				Net Working Capital						Mill. €				0.02		0.05		0.10		0.16		0.25		0.31		0.37		0.42		0.48		0.57		0.62		0.67		0.73		0.80		0.87		0.93		1.00		1.08		1.16		1.24		1.34		1.44		1.54		1.66		1.78		1.91		2.06		2.21		2.38		2.56

																				Loans

																				Foreign Loans  1)						Mill. €				0.96		7.20		6.65		6.65		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		-12.07

																				Local Loans						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						1.0														Grants						Mill. €				0.24		1.80		1.66		1.66		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Costumers contribution						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Costumers deposits						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																						TOTAL SOURCES				Mill. €				0.37		8.30		8.05		8.44		1.25		1.85		2.59		3.16		3.79		4.82		5.40		6.03		6.73		7.51		8.36		9.13		9.95		10.84		11.80		0.76		13.95		15.14		16.44		17.83		19.33		20.95		22.70		24.59		26.61		16.73

																				APPLICATION

																				Replacement Costs						Mill. €				0.00		0.00		0.00		0.00		0.29		0.00		0.00		0.00		0.00		0.29		2.44		2.44		2.44		0.00		0.29		0.31		0.31		0.31		0.00		0.00		2.44		2.44		2.44		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				Increase in NWC						Mill. €				0.02		0.03		0.05		0.05		0.10		0.05		0.06		0.05		0.06		0.09		0.05		0.06		0.06		0.07		0.07		0.06		0.07		0.07		0.08		0.09		0.09		0.10		0.11		0.11		0.12		0.13		0.14		0.15		0.17		0.18

																				Tax						Mill. €				0.00		0.00		0.00		0.00		0.00		0.07		0.27		0.43		0.60		0.88		1.04		1.21		1.41		1.62		1.85		2.06		2.29		2.53		2.80		3.08		3.39		3.72		4.07		4.46		4.87		5.32		5.80		6.32		0.00		0.00

																				Repayments						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.03		0.27		0.49		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72		0.72

																						TOTAL APPLICATION				Mill. €				0.02		0.03		0.05		0.05		0.39		0.12		0.33		0.48		0.66		1.27		3.56		3.98		4.40		2.40		2.93		3.15		3.38		3.63		3.59		3.88		6.63		6.97		7.33		5.29		5.71		6.16		6.66		7.19		0.88		0.89

																				SURPLUS/DEFICIT						Mill. €				0.36		8.27		7.99		8.38		0.86		1.73		2.25		2.68		3.14		3.56		1.84		2.05		2.34		5.11		5.43		5.98		6.57		7.21		8.21		-3.12		7.31		8.17		9.10		12.54		13.62		14.79		16.04		17.40		25.73		15.83

																				Accumulated Surplus/Deficit						Mill. €				0.36		8.63		16.62		25.00		25.87		27.60		29.85		32.53		35.67		39.22		41.06		43.11		45.45		50.56		55.98		61.96		68.53		75.74		83.95		80.82		88.13		96.31		105.41		117.95		131.57		146.35		162.40		179.79		205.53		221.36

																				Dept Service Ratio  2)										-0.8		-0.7		-0.3		-0.0		0.9		1.4		2.1		2.5		3.1		4.0		4.3		4.0		3.9		3.8		4.4		4.9		5.5		6.1		6.8		7.6		8.4		9.4		10.4		11.6		13.0		14.4		16.1		17.9		20.0		22.3

																				1)  salvage values in year 2025												2) internal generated fund/total debt service

																				TABLE ??: Balance Sheet																		constant 2005 prices										including waste water																										constant 2005 prices

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

																				ASSETS

																				CURRENT ASSETS

																				Cash & Bank						Mill. €		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.2		0.2		0.2		0.2		0.2		0.2		0.2

																				Accounts receivable						Mill. €		0.0		0.1		0.1		0.1		0.1		0.2		0.3		0.3		0.4		0.4		0.5		0.5		0.6		0.7		0.7		0.8		0.8		0.9		1.0		1.0		1.1		1.2		1.3		1.4		1.5		1.6		1.8		1.9		2.0		2.2		2.4

																				Inventories						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

																				Retained earnings						Mill. €		0.0		0.4		8.6		16.6		25.0		25.9		27.6		29.9		32.5		35.7		39.2		41.1		43.1		45.4		50.6		56.0		62.0		68.5		75.7		83.9		80.8		88.1		96.3		105.4		117.9		131.6		146.4		162.4		179.8		205.5		221.4

																				FIXED ASSETS

																				Existing						Mill. €				4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6

																				Replacements						Mill. €				0.0		0.0		0.0		0.0		0.3		0.3		0.3		0.3		0.3		0.6		3.0		5.5		7.9		7.9		8.2		8.5		8.8		9.1		9.1		9.1		11.6		14.0		16.4		16.4		16.4		16.4		16.4		16.4		16.4		16.4

																				Accum. Depreciation						Mill. €				1.3		2.6		3.9		5.3		6.6		7.9		9.2		10.5		11.8		13.2		14.5		15.8		17.1		18.4		19.7		21.1		22.4		23.7		25.0		26.3		27.6		29.0		30.3		31.6		32.9		34.2		35.5		36.8		38.2		39.5

																				Net Fixed Assets						Mill. €				3.3		2.0		0.7		-0.7		-1.7		-3.0		-4.3		-5.6		-6.9		-8.0		-6.8		-5.7		-4.6		-5.9		-6.9		-7.9		-9.0		-10.0		-11.3		-12.6		-11.5		-10.3		-9.2		-10.5		-11.9		-13.2		-14.5		-15.8		-17.1		-18.4

																				TOTAL ASSETS						Mill. €		0.00		3.8		10.8		17.5		24.6		24.5		25.0		26.0		27.4		29.3		31.9		34.9		38.2		41.7		45.5		50.0		55.0		60.7		67.0		73.9		69.6		78.1		87.5		97.8		109.2		121.6		135.2		150.1		166.3		190.9		205.6

																				EQUITY & LIABILITIES

																				EQUITY

																				Actual						Mill. €		0.0		0.0		0.1		0.2		0.3		0.6		0.9		1.3		1.7		2.2		2.7		3.3		4.0		4.7		5.5		6.4		7.3		8.3		9.4		10.6		11.8		13.2		14.6		16.1		17.8		19.6		21.5		23.5		25.7		28.1		30.7

																				For Cash Deficit						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Costumers Contribution						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				LIABILITIES

																				Costumers Deposits						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Loans

																				Foreign						Mill. €		0.0		1.0		8.2		14.8		21.5		21.5		21.5		21.5		21.5		21.5		21.5		21.4		21.2		20.7		19.9		19.2		18.5		17.8		17.1		16.4		3.6		2.9		2.1		1.4		0.7		0.0		-0.7		-1.4		-2.1		-2.9		-15.6

																				Local						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Grant						Mill. €		0.0		0.2		2.0		3.7		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4		5.4

																				Current Liabilities						Mill. €

																				Accounts payable						Mill. €		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1

																				Bank Overdraft						Mill. €		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Accum. Net Income						Mill. €		0.0		-2.2		-4.2		-5.9		-7.2		-7.6		-7.4		-6.8		-5.8		-4.4		-2.3		0.1		2.9		6.2		10.0		14.3		19.1		24.5		30.4		36.9		44.1		52.0		60.7		70.2		80.6		91.9		104.4		117.9		132.6		155.5		180.5

																										Mill. €

																				TOTAL EQUITY & LIABILITIES						Mill. €		0.0		-0.8		6.2		12.9		20.0		19.9		20.4		21.4		22.8		24.7		27.3		30.3		33.5		37.1		40.9		45.4		50.4		56.1		62.4		69.3		65.0		73.5		82.9		93.2		104.6		117.0		130.6		145.5		161.7		186.3		201.0

																				Control								0.00		4.60		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6		4.6

																												0.00		4.60		0.0		0.0		0.0		0.0		0.0		0.0		-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-0.0		0.0		0.0		0.0		-0.0		0.0		-0.0		0.0

																				Average tariff requirement

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				O&M						Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.20		2.28		2.37		2.46		2.56		2.65		2.74		2.85		2.96		3.07

																				Depreciation						Mill. €				1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																				Interest						Mill. €				0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.54		0.53		0.52		0.50		0.48		0.46		0.44		0.43		0.41		0.39		0.37		0.36		0.34		0.32		0.30		0.28		0.27		0.25		0.23

																				total financ. cost						Mill. €				2.84		2.97		3.08		3.21		2.91		2.98		3.06		3.12		3.20		3.28		3.35		3.41		3.47		3.53		3.59		3.64		3.69		3.74		3.79		3.85		3.91		3.97		4.04		4.11		4.19		4.27		4.34		4.43		4.52		4.62

																				water net demand						m3/a				3.44		3.47		3.49		3.49		3.47		3.83		4.20		4.60		5.01		5.44		5.67		5.92		6.17		6.44		6.71		6.88		7.05		7.23		7.42		7.60		7.80		7.99		8.20		8.40		8.62		8.83		9.06		9.29		9.52		9.76

																				av. fin. cost /m3						€/m3				0.82		0.86		0.88		0.92		0.84		0.78		0.73		0.68		0.64		0.60		0.59		0.58		0.56		0.55		0.54		0.53		0.52		0.52		0.51		0.51		0.50		0.50		0.49		0.49		0.49		0.48		0.48		0.48		0.47		0.47

																				Tariff (sliding av. 5 years)						€/m3				0.41		0.56		0.64		0.70		0.87		0.86		0.83		0.79		0.73		0.69		0.65		0.62		0.59		0.58		0.56		0.55		0.54		0.53		0.52		0.52		0.51		0.51		0.50		0.50		0.49		0.49		0.49		0.48		0.48		0.48

																				NPV costs						12.0%		26						24

																				NPV water								39						34

																												0.68

																				av. fin. cost /m3						€/m3								0.70				KSh/m3				61.85522039108914

																				av 5 year. NPV financ. cost						12.0%				11		11		11		11		11		11		11		12		12		12		12		13		13		13		13		13		14		14		14		14		15		15		15		15		16		16		14		11		8		4

																				av. 5 year NPV water										13		13		13		14		15		16		18		19		20		21		22		23		24		25		25		26		27		27		28		29		29		30		31		32		32		33		28		23		16		9

																				av. fin. cost /m3						€/m3				0.86		0.86		0.84		0.79		0.73		0.69		0.65		0.62		0.60		0.58		0.56		0.55		0.54		0.53		0.52		0.52		0.51		0.51		0.50		0.50		0.49		0.49		0.49		0.48		0.48		0.48		0.48		0.47		0.47		0.47

																				sliding average																												0.63										0.54										0.51										0.49
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		Exch. rate		88.0		1.0		1.0																																						Water supply only

						Financial		Waste water																																						including waste water

																				TABLE  3:  Operation  &  Maintenance																		constant 2005 prices										including waste water

																				Designation						Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				MAINTENANCE 1)

																1.0%				Civil works						Mill. €				0.02		0.05		0.09		0.13		0.14		0.14		0.15		0.16		0.16		0.18		0.18		0.19		0.20		0.20		0.21		0.22		0.22		0.23		0.24		0.24		0.25		0.26		0.26		0.27		0.28		0.28		0.29		0.30		0.30		0.31

																3.0%				Electro-mech. Equipm.						Mill. €				0.02		0.06		0.09		0.16		0.17		0.17		0.18		0.19		0.20		0.21		0.22		0.23		0.24		0.24		0.25		0.26		0.27		0.28		0.28		0.29		0.30		0.31		0.31		0.32		0.33		0.34		0.35		0.35		0.36		0.37

																5.0%				Mobile equipment						Mill. €				0.00		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02		0.02

						Financial/		mill kWh/mill.m3		€/kWh		Chemicals

						economic		kg/mill m3		€/kg		€/mill.m3										Sub-total				Mill. €				0.04		0.12		0.19		0.30		0.32		0.33		0.34		0.36		0.37		0.40		0.42		0.43		0.45		0.46		0.48		0.49		0.51		0.52		0.54		0.55		0.57		0.58		0.60		0.61		0.63		0.64		0.66		0.67		0.69		0.70

		Surface water				1.0		2.000		0.14										OPERATION 1)

		Chemicals																		- Energy						Mill. €				0.42		0.42		0.42		0.42		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05		0.05

		Alumin. Sulfat		Kg   -   €/Kg		1.0		58,000		0.34		19,881

		Soda ash		Kg   -   €/Kg		1.0		1,400		0.13		185								- Chemicals						Mill. €				0.08		0.08		0.08		0.08		0.08		0.09		0.10		0.10		0.11		0.12		0.13		0.13		0.14		0.15		0.15		0.16		0.16		0.16		0.17		0.17		0.18		0.18		0.19		0.19		0.20		0.20		0.21		0.21		0.22		0.22

		Chlorine		Kg   -   €/Kg		1.0		2,700		1.45		3,915

										total €/mill. m3		23,981								- Personnel

																						Water supply				Mill. €				0.19		0.18		0.18		0.17		0.17		0.18		0.19		0.21		0.22		0.23		0.24		0.25		0.27		0.28		0.29		0.29		0.30		0.30		0.31		0.31		0.32		0.32		0.33		0.34		0.34		0.34		0.34		0.34		0.34		0.34

																						Waste water				Mill. €				0.05		0.07		0.09		0.12		0.14		0.14		0.14		0.14		0.14		0.14		0.15		0.15		0.15		0.15		0.15		0.16		0.16		0.16		0.17		0.17		0.17		0.18		0.18		0.18		0.19		0.19		0.19		0.19		0.19		0.19

		Water supply						Average		Financial/						10.0		%		LEASE FEES - WSB/ WRB 2)						Mill. €		0.05		0.03		0.05		0.06		0.09		0.12		0.15		0.19		0.22		0.25		0.28		0.31		0.34		0.37		0.40		0.44		0.48		0.51		0.55		0.59		0.64		0.69		0.74		0.80		0.86		0.92		0.99		1.07		1.15		1.24		1.34

		Average salary		Social charges		Qualification		Wage/month		economic		No		€

		70,000		1.0		Area Manager		795		1.0		1.7		1,352		1.0				TRAINING 3)						Mill. €		0.03		0.00		0.03		0.03		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		49,123		1.0		Officer in charge		558		1.0		6.0		3,321

		30,000		1.0		Supervisor		341		1.0		8.5		2,898		20.0%				ADMINISTRATION

		20,003		1.0		Administrative staff		227		1.0		23.0		5,217						- Area office						Mill. €				0.05		0.05		0.05		0.06		0.06		0.06		0.07		0.07		0.07		0.07		0.08		0.08		0.08		0.09		0.09		0.09		0.09		0.09		0.10		0.10		0.10		0.10		0.10		0.10		0.11		0.11		0.11		0.11		0.11		0.11

		17,219		1.0		Skilled worker		196		1.0		10.2		1,996						- WW&SSC 4)						Mill. €				0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13		0.13

		14,505		1.0		Unskilled w.		165		1.0		6.8		1,121

						Total/Average cost						56.1		3,402						Non-operat. expenses						Mill. €				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																				- local bank interest						Mill. €

																				- commision expenses						Mill. €

																				- currency losses						Mill. €

																				- currency exchange losses						Mill. €

		Waste water								Financial/

		Average salary		Social charges		Qualification		Av. wage/month		economic		No		€								TOTAL				Mill. €				0.98		1.12		1.23		1.36		1.06		1.13		1.20		1.27		1.34		1.43		1.49		1.56		1.63		1.70		1.78		1.84		1.91		1.98		2.05		2.12		2.20		2.28		2.37		2.46		2.56		2.65		2.74		2.85		2.96		3.07

		70,000		1.0		Area Manager		795		1.0		0.3		239

		49,123		1.0		Officer in charge		558		1.0		1.0		558						1) for rates applied see Chapter "Recurrent Costs"  in text																2) 10% of revenues from water billed														3) lump sum, estimated

		30,000		1.0		Supervisor		341		1.0		1.5		511						4)  Western Water & Sanitation Service Company Ltd

		20,003		1.0		Administrative staff		227		1.0		4.0		909						Energy as % of total O&M										42.5		37.4		34.0		30.7		4.7		4.4		4.2		3.9		3.7		3.5		3.3		3.2		3.1		2.9		2.8		2.7		2.6		2.5		2.4		2.4		2.3		2.2		2.1		2.0		2.0		1.9		1.8		1.8		1.7		1.6

		17,219		1.0		Skilled worker		196		1.0		1.8		352

		14,505		1.0		Unskilled w.		165		1.0		1.2		198				1,591		Hilfstabellen								0.1		0.8		0.9		0.9		0.9		0.6		0.7		0.7		0.8		0.8		0.9		1.0		1.0		1.1		1.1		1.2		1.2		1.3		1.3		1.4		1.4		1.5		1.6		1.6		1.7		1.8		1.9		2.0		2.0		2.1		2.2

						Total/Average cost						9.8		3,389				3,880										0.0		0.04		0.12		0.19		0.30		0.32		0.33		0.34		0.36		0.37		0.40		0.42		0.43		0.45		0.46		0.48		0.49		0.51		0.52		0.54		0.55		0.57		0.58		0.60		0.61		0.63		0.64		0.66		0.67		0.69		0.70

																		3,409

																		6,126		Steigerungsrate Wasser												1.009		1.004		0.999		0.994		1.104		1.099		1.094		1.089		1.086		1.044		1.043		1.043		1.043		1.042		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025		1.025

																		2,348

																		1,319		Water		Gross demand				mill. m3		3.4		3.44		3.47		3.49		3.49		3.47		3.83		4.20		4.60		5.01		5.44		5.67		5.92		6.17		6.44		6.71		6.88		7.05		7.23		7.42		7.60		7.80		7.99		8.20		8.40		8.62		8.83		9.06		9.29		9.52		9.76

																						Groundwater				mill. m3

																						Surface water				mill. m3		3.4		3.44		3.47		3.49		3.49		3.47		3.83		4.20		4.60		5.01		5.44		5.67		5.92		6.17		6.44		6.71		6.88		7.05		7.23		7.42		7.60		7.80		7.99		8.20		8.40		8.62		8.83		9.06		9.29		9.52		9.76

																				Personnel				Water

		Division of overheads for Water & Waste Water Service Company																				No of operational pers.						56		55		54		52		51		50		54		57		61		64		68		71		75		78		82		85		87		88		90		91		93		94		96		97		99		100		100		100		100		100		100

				m3/d						mill.  m3/a		%		Quote part/town								No of connections						7,130		7,561		8,009		8,474		8,958		11,341		12,445		13,599		14,805		16,065		20,698		21,574		22,483		23,426		24,404		25,419		26,058		26,714		27,387		28,078		28,787		29,515		30,261		31,027		31,814		32,620		33,448		34,298		35,170		36,065		36,984

														mill €

		Kakamega		5,592		365		1,000,000		2.04		66.26		0.126591						Empl./1.000 connections								7.9		7.3		6.7		6.2		5.7		4.4		4.3		4.2		4.1		4.0		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.3		3.2		3.2		3.2		3.2		3.1		3.1		3.1		3.0		2.9		2.8		2.8		2.7

		Busia		2,233		365		1,000,000		0.82		26.46		0.050550

		Nambale		264		365		1,000,000		0.10		3.13		0.005976										Wastewater

		?		350		365		1,000,000		0.13		4.15		0.007923								No of operational pers.						10		16		22		28		34		40		41		41		42		42		43		43		44		44		45		45		46		47		48		49		50		51		52		53		54		55		55		55		55		55		55

										3.08		100.00		0.19

																												2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

																				Existing

																						Civil works						0.0		3.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Electromechan. Equipm.						0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																				Investments

																						Civil works						0.0		0.3		4.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Electromechan. Equipm.						0.0		0.0		2.4		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																						Vehicules						0.0		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

																		Gewichtung der O&M über die Laufzeit								0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																										0.5		0.53		0.56		0.60		0.63		0.66		0.69		0.73		0.76		0.79		0.82		0.85		0.89		0.92		0.95		0.98		1.02		1.05		1.08		1.11		1.15		1.18		1.21		1.24		1.27		1.31		1.34		1.37		1.40		1.44		1.47		1.50				1.50

																														1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0		1.0



&L&"Arial,Regular"&8&F&R&"Arial,Regular"&8&D

5% losses assumed in water treated

1400964 KSh/month

inclusive 16% VAT



FIRR

		1.0		1.0		0.0														Water Supply System only								with tariff increases

																				Water Supply System including Sewerage								without tariff increases

						TABLE 8.9: Financial  Internal Rate of Return																		constant 2005 prices										including waste water

						Designation				Unit		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		Control

		26.78		-0.0		- Investment				Mill. €				0.4		7.4		8.4		9.4		0.0		0.0		0.0		0.0		0.0		1.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		(12.1)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						- Replacement				Mill. €				0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		2.4		2.4		2.4		0.0		0.3		0.3		0.3		0.3		0.0		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						- O&M				Mill. €				1.0		1.1		1.2		1.4		1.1		1.1		1.2		1.3		1.3		1.4		1.5		1.6		1.6		1.7		1.8		1.8		1.9		2.0		2.0		2.1		2.2		2.3		2.4		2.5		2.6		2.6		2.7		2.8		3.0		3.1

						- Increase in NWC				Mill. €				0.0		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.2		0.2		0.2

						Total cost				Mill. €				1.4		8.5		9.7		10.8		1.5		1.2		1.3		1.3		1.4		2.9		4.0		4.1		4.1		1.8		2.1		2.2		2.3		2.4		2.1		(9.9)		4.7		4.8		4.9		2.6		2.7		2.8		2.9		3.0		3.1		3.2

						- Operating Revenues 1)				Mill. €				0.7		0.9		1.4		1.9		2.6		3.2		4.0		4.5		5.2		6.2		6.8		7.5		8.2		8.9		9.8		10.5		11.3		12.2		13.1		14.1		15.2		16.4		17.6		19.0		20.4		22.0		23.7		25.5		27.4		29.5

						- Costumers Contribution				Mill. €				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						Total Revenues				Mill. €				0.7		0.9		1.4		1.9		2.6		3.2		4.0		4.5		5.2		6.2		6.8		7.5		8.2		8.9		9.8		10.5		11.3		12.2		13.1		14.1		15.2		16.4		17.6		19.0		20.4		22.0		23.7		25.5		27.4		29.5

						Net Cash Flow				Mill. €				(0.8)		(7.6)		(8.3)		(9.0)		1.1		2.0		2.7		3.2		3.8		3.3		2.8		3.4		4.0		7.2		7.6		8.3		9.0		9.8		11.0		24.0		10.5		11.5		12.7		16.4		17.7		19.2		20.8		22.5		24.3		26.3

						INTERNAL RATE OF RETURN										with tariff increases

																														Planning Period  2025												NPV (€ Mill.)						B/C Ratio

		no inflation		inflation in										Water Supply System including Sewerage																12.8		%

																																						12%				1.44						1.05

		11.2		10.0										Sensitivity:				Cost           +10%												11.2		%						10%				5.94						1.18

		14.6		13.4														Revenues +10%												14.6		%						8%				12.27						1.34

		14.8		13.6														Cost            -10%												14.8		%

		11.1		9.8														Revenues  -10%												11.1		%

		9.5		8.1														Cost  +10%;  Revenues  - 10%												9.5		%

		16.6		15.5														Cost  -10%;  Revenues  + 10%												16.6		%

		3.6		2.0														without tariff increases												3.6		%

		Sensibility Testing

		Cost		0.0				Cost +10%				1.0																								1.05

		Revenues		0.0				Revenues +10				1.0

		Cost		0.0				Cost  -10%				1.0

		Revenues		0.0				Revenues  -10				1.0

		without tariff increases		1.0
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						Table $  Planning Data

														1991.0		1992.0				1993.0		1994.0		1995.0		1996.0		1997.0		1998.0

						Price Indexes				1987 = 100

						Turkey		all items						755		1,283				2,131		3,745		7,065		12,337		22,337		38,364				1.76

						Ankara region		all items																										0.00

																								94=100

						Ankara city		all items						769		1,362				2,288		4,324		189		341		642		1,022				0.97

								food						853		1,471				2,436		4,364		186		321		631		998				0.95

								clothing						1,041		1,705				2,875		5,836		203		379		663		1,064				0.93

								housing						571		1,172				1,984		3,789		191		352		662		1,106				1.02

								health/personal care						892		1,516				2,596		5,390		192		348		650		1,048				0.95

						Daily wage TL

								Agriculture				6164.0		47,283		89,187				154,478		218,399		414,958		154,478		218,399		414,958				1.90

								Average				7357.0		55,692		86,499				130,063		185,270		342,750		130,063		185,270		342,750				1.85

						Exchange rate

								TL/DM				1987.0		641		5,303				8,347		24,683		31,822		57,721		82,500		144,200

						Source: Statistical Yearbook of Turkey,  1995

				641.0		Table 7.16: Turkey - Disposable Income of Urban Households and Expenditure per Income Groups

																										E x p e n d i t u r e

						Income		Income bracket						Total No. of		Percent		Members		Average Income																		Health and

						Group								Households		of		per						Total		Food				Clothing				Housing				Personal Care										percentage of

								TL/month						No		total		HH		TL/m		DM/m		000/TL/m		000/TL/m		%		000/TL/m		%		000/TL/m		%		000/TL/m		%								disposable		2.5

																																																income

						1987.0

						Low		<		-		199,999				45.9		4.2		129,623		202.2				77,255		59.6		17,240		13.3		19,314		14.9		5,055		3.9						118,864		0%		0.00		129,623		0

						Medium Low		200,000		-		399,999				32.8		4.5		279,897		436.7				137,989		49.3		43,664		15.6		52,621		18.8		13,435		4.8						247,709		0%		0.00		279,897		0

						Medium		400,000		-		999,999				18.3		4.3		586,768		915.4				269,913		46.0		143,758		24.5		139,651		23.8		32,272		5.5						585,594		0%		0.00		586,768		0

						High		>				1,000,000				3.0		4.1		1,764,626		2,752.9				661,735		37.5		536,446		30.4		358,219		20.3		67,056		3.8						1,623,456		0%		0.00		1,764,626		0

						Average										100.0		4.3		311,620		486.1				149,967		53.1		64,636		16.6		62,427		18.0		14,645		4.5						291,675		0%		0.00		311,620		0

						1994.0

						Low		<		-		199,999				41.3		4.2		4,737,551		191.9				2,823,581		59.6		630,094		13.3		705,895		14.9		184,765		3.9						4,344,335		0%		0.00		4,737,551		0

						Medium Low		200,000		-		399,999				37.7		4.5		10,658,470		431.8				5,254,625		49.3		1,662,721		15.6		2,003,792		18.8		511,607		4.8						9,432,746		0%		0.00		10,658,470		0

						Medium		400,000		-		999,999				17.2		4.3		40,523,622		1,641.8				18,640,866		46.0		9,928,287		24.5		9,644,622		23.8		2,228,799		5.5						40,442,575		0%		0.00		40,523,622		0

						High		>				1,000,000				3.8		4.1		126,272,303		5,115.8				47,352,114		37.5		38,386,780		30.4		25,633,278		20.3		4,798,348		3.8						116,170,519		0%		0.00		126,272,303		0

						Average										100.0		4.3		17,686,726		716.6				8,132,236		52.5		4,035,565		16.7		3,668,412		18.1		832,790		4.5						16,669,003		0%		0.00		17,686,726		0

						1998.0

						Low		<		-		199,999				41.3		4.2		33,892,442		235				20,199,896		59.6		4,507,695		13.3		5,049,974		14.9		1,321,805		3.9						31,079,370		0%		0.00		33,892,442		0

						Medium Low		200,000		-		399,999				37.7		4.5		76,250,691		529				37,591,591		49.3		11,895,108		15.6		14,335,130		18.8		3,660,033		4.8						67,481,862		0%		0.00		76,250,691		0

						Medium		400,000		-		999,999				17.2		4.3		289,905,991		2,010				133,356,756		46.0		71,026,968		24.5		68,997,626		23.8		15,944,830		5.5						289,326,179		0%		0.00		289,905,991		0

						High		>				1,000,000				3.8		4.1		903,352,059		6,265				338,757,022		37.5		274,619,026		30.4		183,380,468		20.3		34,327,378		3.8						831,083,894		0%		0.00		903,352,059		0

						Average										100.0		4.3		126,530,835		877				58,178,014		52.5		28,870,433		16.7		26,243,818		18.1		5,957,781		4.5						119,250,046		0%		0.00		126,530,835		0

						Figures for 1998 have been computed by the consultant



total income per group x percentage of overall income / by total HH per group x 100.000

index for income estimated to be 70% of general index



AIC

						ATTENTION: To be calculated without inflation

				Table 5.1: Dynamic Unit Costs (DUC)																		constant 2005 prices

						Unit		2005.0		2006.0		2007.0		2008.0		2009.0		2010.0		2011.0		2012.0		2013.0		2014.0		2015.0		2016.0		2017.0		2018.0		2019.0		2020.0		2021.0		2022.0		2023.0		2024.0		2025.0		2026.0		2027.0		2028.0		2029.0		2030.0		2031.0		2032.0		2033.0		2034.0		2035.0

				EXISTING ASSETS		Mill. €				4.6

				INVESTMENTS

				Rehabilitation & Extension1)

				- Civil Works		Mill. €				0.3		4.2		6.3		5.5		0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-12.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				- M&E equipment		Mill. €				0.0		2.4		1.5		3.2		0.0		0.0		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				- Mobile equipment		Mill. €				0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				Sub-total		Mill. €				5.0		6.8		7.8		8.7		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-12.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				REPLACEMNTS  2)		Mill. €				0.0		0.0		0.0		0.0		0.3		0.0		0.0		0.0		0.0		0.3		2.4		2.4		2.4		0.0		0.3		0.3		0.3		0.3		0.0		0.0		2.4		2.4		2.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				RECURRENT COSTS

				- variable  3)		Mill. €				0.9		1.0		1.0		1.1		0.7		0.8		0.9		0.9		1.0		1.0		1.1		1.1		1.2		1.2		1.3		1.3		1.4		1.5		1.5		1.6		1.6		1.7		1.8		1.8		1.9		2.0		2.1		2.2		2.3		2.4

				- fix  4)		Mill. €				0.0		0.1		0.2		0.3		0.3		0.3		0.3		0.4		0.4		0.4		0.4		0.4		0.4		0.5		0.5		0.5		0.5		0.5		0.5		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.7		0.7		0.7		0.7

				Sub-total		Mill. €				1.0		1.1		1.2		1.4		1.1		1.1		1.2		1.3		1.3		1.4		1.5		1.6		1.6		1.7		1.8		1.8		1.9		2.0		2.0		2.1		2.2		2.3		2.4		2.5		2.6		2.6		2.7		2.8		3.0		3.1

				TOTAL COSTS		Mill. €				6.0		7.9		9.0		10.1		1.4		1.1		1.2		1.3		1.3		2.8		3.9		4.0		4.1		1.7		2.1		2.1		2.2		2.3		2.0		-10.0		4.6		4.7		4.8		2.5		2.6		2.6		2.7		2.8		3.0		3.1

				WATER

				- Water billed		mill. m3				1.5		1.7		2.0		2.3		2.7		2.9		3.2		3.5		3.9		4.2		4.4		4.6		4.7		5.0		5.2		5.3		5.4		5.6		5.7		5.8		6.0		6.1		6.3		6.5		6.6		6.8		7.0		7.1		7.3		7.5

				- Raw water produced		mill. m3				3.4		3.5		3.5		3.5		3.5		3.8		4.2		4.6		5.0		5.4		5.7		5.9		6.2		6.4		6.7		6.9		7.1		7.2		7.4		7.6		7.8		8.0		8.2		8.4		8.6		8.8		9.1		9.3		9.5		9.8

				DUC		US$/ m3				1.7		2.3		2.6		2.9		0.4		0.3		0.3		0.3		0.3		0.5		0.7		0.7		0.7		0.3		0.3		0.3		0.3		0.3		0.3		-1.3		0.6		0.6		0.6		0.3		0.3		0.3		0.3		0.3		0.3		0.3

				Notes:		1) including physical contingencies and salvage values (see year 2025)																				3) running costs for mobile equipment, energy, chemicals and operative staff

						2) see Tables 2.1 and 2.2 in Appendix A.1																				4) Maintenance civilstructures and mechanical & elecctrical  equipment, insurances

										Dynamic Unit Costs (Raw water)																Dynamic Unit Costs (water billed)

										- Discount factor								8%		10%		12%				- Discount factor								8%		10%		12%

										- Total costs   (€/m3)								0.81		0.89		0.96				- Total costs   (€/m3)								1.14		1.26		1.38

										- O&M only   (€/m3)								0.29		0.29		0.29				- O&M only   (€/m3)								0.41		0.41		0.42

												NPV Total costs						38		35		32						NPV Total costs						38		35		32

												NPV O&M costs						13		11		10						NPV O&M costs						13		11		10

												NPV Total Water						47		39		34						NPV Total Water						33		28		23

																		Ksh/m3																Ksh/m3

		88.0								- Total costs   (US$/m3)								72		78		84				- Total costs   (US$/m3)								100.70		111.03		121.50

										- O&M only   (€/m3)								25		26		26				- O&M only   (€/m3)								35.76		36.46		37.19
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TARIF

		

						Average Tariff						Year		2006.0

														Consumption

						Costumer		Group		€/m3		KSh/m3		%

																				Population										tariff						affordable

						A Domestic														Category		%		l/cap/d		HH size		m3/month		KSh/m3		KSh/month		%		income

		88.0		€/KSh																low		26.0		59.0		5.6		9.9		25		250		2.50		10,000		500.0

						0 - 10 m3/month		1.0		0.23		20		13.3		17.0				medium		47.0		90.0		5.6		15.1		32		476		2.72		17,500		875.0

		0.0		inflat.		10 - 20 m3/month		2.0		0.28		25		36.6		47.0				high		27.0		120.0		5.6		20.2		38		762		3.05		25,000		1250.0

						20 - 50 m3/month		3.0		0.34		30		28.0		36.0

		0.0		year		>50 m3/month		4.0		0.00		0		0.0																€/m3

																														0.29

								Average A		0.29		26		77.9		77.9														0.36

																														0.43

						B Commercial

						< 50 m3/month		1.0		0.34		30		1.3		75.0				Water consumption per population  group

						> 50 m3/month		2.0		0.51		45		0.4		25.0

																				Population 2010						m3/a		%

								Average B		0.38		34		1.8		1.8				total		served (%)		per

																								category

								Average A+B		0.30		26		79.7						90,524		0.5840000000000001		13,745		0.30		17.0

																								24,847		0.82		47.0

						C Institution																		14,274		0.63		36.0

						Administration		1.0		0.51		45		11.5		80.0

						Schools..		2.0		0.23		20		2.9		20.0								52,866		1.74		100.0

						Mosques		3.0		0.00		0		0.0

																								0.584

								Average C		0.45		40		14.3		14.3

								Average A+B+C		0.32		28		94.0

						D Industry

						< 100 m3/month		1.0		0.85		75		3.6		60.0

						> 100 m3/month		2.0		1.14		100		2.4		40.0

								Average D		0.97		85		6.0		6.0

						F Construction

								1.0		0.85		75		0.0

								Average F		0.85		75		0.0

																100.0

						Average Total				0.36		32		100.0



12.25% growth rate per year



graph
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