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Introduction

Purpose of the guidelines
These guidelines have been written to help small town Water and Sanitation Development Boards (WSDBs) set the water tariff in their community.  The water tariff is the price paid by consumers for water.  Money which is collected from selling water is the main source of income for the WSDB.  This money is used to pay for all the costs (expenses) of operating and maintaining the water system.  In addition to paying all the expenses, some money needs to be set aside by the WSDB as savings in a “capital fund” which can be used to pay for new items required for expansion of the water system such as additional storage tanks, distribution pipes and new connections.  

The guidelines are presented in two steps:

1. Calculating the tariff based on the annual budget.  By completing the data sheet for a small town water supply system given in the document and by following the section “how to calculate expenses” (for which an example calculation is provided) the WSDB should be able to calculate its annual budget and then set a tariff which ensure that income from water sales covers all expenses.  Using this method detailed investment plans are not made,  but some money is set aside in a “capital fund” which can be used to finance future expansion of the water system.

2. Calculating the tariff based on analysis of water demand and financial forecast with investment planning.  If the WSDB wants to make detailed plans for financing new items required for expansion of the water system then it will need professional assistance in financial management.  For this purpose a spreadsheet has been provided that allows the user to develop a five year investment plan based on income from water sales.  The main variables in the analysis are the water tariff, the investment costs, and the amount of water sold.

What is the water tariff?

The water tariff is the price paid by consumers for water.  The water tariff (price of water) must be calculated such that the WSDB’s income (mainly from water sales) is sufficient to pay for all expenses with some additional savings in the “capital fund”.   The tariff usually has two different prices for two different levels of service:

1. Water collected in buckets at public standpipes and handpumps (the tariff is set in cedis per bucket). 

2. Water supplied to individual connections (the tariff is set in cedis per m^3 which is determined each month from the water meter).  

There are three types of individual connection:

1. Domestic (house).

2. Institutional (schools, health clinics, public service offices).

3. Industrial/commercial.
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Figure 1: Levels of service and types of customer

Why is the water tariff important?

Maintaining a reliable supply of safe drinking water

The WSDB must set a price for water that ensures that income from water sales is sufficient to pay for all the costs (expenses) of keeping the water system in good condition such that the community receives a reliable supply of safe drinking water.  Routine expenses include: staff salaries, administrative costs, chemicals, energy, repair and maintenance costs, and payment of vendors. 

In addition to these routine expenses, the WSDB must also pay for the following four expenses: 

1. The costs of professional support services for regular inspection of electrical and mechanical items, and for advice on financial management (including external auditing of financial records).

2. Regular water quality tests which are carried out by authorized laboratories.

3. A “replacement fund” to pay for replacement of major system components. Major components include pumping equipment and electrical works (which have a life expectancy of 10 years), and boreholes, pipes and civil works (which have a life expectancy of 25 years).  Money must be set aside to pay for their replacement.

4. Some money needs to be set aside by the WSDB as savings in a “capital fund” which is used to pay for new items required for expansion of the water system such as additional storage tanks, distribution pipes and new connections.

If these last four items are ignored by the WSDB in order to reduce costs in the short-term, then the quality of water service provided to the community will deteriorate within a few years.

Water system expenses are different for different water systems.  Therefore the price paid for water in one community may be different from the price paid for water in another community.  The main sources of income and expenses for the water system are shown below.  

	Income 
	Expenses

	Water sales from:

- public standpipes

- house connections

- institutional connections (schools, health clinics, public service offices) 

- industrial/commercial connections
	Operation and maintenance costs:

- staff salaries 

- administrative costs (including travel and transport)

- chemicals 

- energy (electricity or diesel) 

- repair and maintenance costs 

	Connection fees
	Payment of vendors (either a fixed salary or a percentage of their water sales) 

	Interest earned on money in the bank and from other investments such as government bonds
	Water quality sampling and analysis (carried out by authorized laboratories)

	
	Professional support services for electrical and mechanical items, and for financial management (including external audit)

	
	Extension of the system pipe network 

	
	New standpipes and individual connections

	
	Replacement of major components:

- borehole

- pumping equipment

- electrical works

- pipes and civil works

	
	Interest paid on bank overdraft or other loans


Table 1: Income and expenses
Providing water at an affordable price

In addition to keeping the water system in good condition and providing a reliable supply of safe drinking water to the community, the WSDB must also try to keep the price of water as low as possible.  The most effective way that the WSDB can do this is by:

1. Selling more water.

2. Reducing water losses from pipe leakage.

3. Increasing collection efficiency to ensure that all water collected at standpipes, handpumps and individual connections is paid for. 

The cost of producing one bucket of water depends on the total amount of water being produced by the water system.  If more water is produced in one year then the cost of producing one bucket of water is reduced, and if the cost of producing one bucket is reduced  then the WSDB can reduce the price paid by the community.  It is therefore important that the WSDB sells as much water as possible, because the WSDB will then make more money even though the community is paying less for water.  

The importance of professional support services

Small towns require professional support for maintenance of electrical and mechanical items in order to maintain a reliable supply of safe drinking water.  In order to keep the price of water as low as possible advice and oversight on financial management is needed to plan for expansion of the water system in order to increase water sales.  For example, the WSDB requires assistance for the following activities:

1. Planning, design and construction management of system expansions, such as increasing water production at the water source (borehole or river intake), extension or rehabilitation of the system pipe network, and construction of new storage tanks.

2. Planning to reduce water losses (from pipe leakage) and collection efficiency (to ensure that all water collected at standpipes, handpumps and individual connections is paid for).

3. Planning to increase sales through extension of the system pipe network, new connections and tariff management.

4. Advice on water quality tests to maintain drinking water quality.

5. Advice on reducing operating costs and resolving electrical and mechanical problems.

6. Advice and oversight on financial management, such as accounting procedures and external auditing, and investment planning for future expansion of the water system. 

The WSDB cannot carryout all these activities without professional technical and financial support. 

It is recommended that the WSDB makes a contract with a regional engineering company for routine maintenance of electrical and mechanical items including the pump.  CWSA provides information on companies in each of the regions.  Typically a contract will ensure that the company inspects the water system once every four months (three times per year).  The cost of this service is about 1,400,000 cedis/year (in year 2000).  This regular inspection insures that the water system will continue to run efficiently.  A separate contract, perhaps with the same engineering company, is required for advice and oversight on financial management.  Financial management includes accounting procedures and external auditing, and investment planning over the next five to ten years for future expansion of the water system. 

The importance of metering and control of public standpipes and handpumps

It is important for the WSDB to ensure that all public standpipes and individual connections are metered and that meters are properly read and volumetric consumption recorded.

Pay as you fetch is the usual method of selling water at public standpipes.   Losses can be high due to vendors not charging for every bucket of water and from spillage.  There is a need for the WSDB to verify each vendor’s water sales against the water meter at their standpipe.  Losses must be paid for from the vendor’s commission.  In this way the vendor is held responsible for spillage and will also report apparent pipe leaks immediately to the WSDB or operating staff.  The vendors should therefore be paid a fixed percentage (typically 10 % to 20 %) of the consumption read from the standpipe meter, since this includes all spillage and water losses that occur after the meter.

Pay as you fetch is the usual method of selling water at handpumps.   Water consumed at handpumps should be charged at the same rate as water from public standpipes.  Since metering of handpumps is not possible, close supervision of vendors at handpumps is required.

Individual connections are usually billed each month on the basis of volumetric consumption.  All individual connections must be metered and strict penalties applied against non-payment of bills.   Typically, the client signs a contract agreeing to disconnection following non payment of bills after 45 days, and other WSDB penalties for damages to the water system such as tampering with the water meter.

Water demand

As discussed in the previous section, it is important that the WSDB sells as much water as possible, because the WSDB will then make more money even though the community is paying less for water.  The sections below describe how to calculate the amount of water the community is currently using, and how to increase water sales.

Calculating the amount of water consumed by the community

Water supplied by the piped water system is safe to drink.  The number of people that use the system and the amount of water that they use depend on:

1. The number of hand dug wells and rivers that people use instead of paying for safe water from the piped water system or from handpumps.  

2. How much people are willing to pay for safe water.

3. Peoples’ behavior with regard to the amount of water they use.

4. The number of schools, health clinics, public service offices, factories and shops that use the water supplied from the water system. 

5. The season.  During the rainy season less water is taken from the water system because rainwater is used instead.

The amount of water produced by the system (P) is equal to the amount consumed (C) by the community less the system water losses (L).  Water losses means the amount of water lost through leakage and spillage.  Water losses are usually expressed as a percentage of production.  For a new system water losses are often assumed to be 10 % of production.  For an old system water losses are often assumed to be 20 % of production, but if the water system is poorly maintained water losses are much higher.

Example:  If production is 3,700 m^3/month and water losses are 10 %, how much water is consumed by the community each month?

P = 3,700 

L = 0.1 x 3,700 = 370

C = P – L = 3,700  – 370 = 3330 

Answer The community consumes 3,330 m^3/month

The amount of water consumed by the community is often described in terms of how many liters one person uses in one day  (liters per person per day).

Example:  The amount of water consumed by a community each month is 3,330 m^3/month.  If the population of the town is 5,000 how much water is consumed in liters per person per day.

1 m^3 = 1000 liters 

1 month = 30 days

3,330 m^3/month = 3,330 x 1000 = 3,330,000 liters/month

3,330,000 liters/month = 3,330,000/30 = 111,000 liters/day

One person consumes 111,000/5,000 = 22 liters per day

Answer 22 liters per person per day

How to increase water sales

There are different ways in which the WSDB can increase water sales:

1. To increase water demand by encouraging the whole community to use safe water provided by the piped water system or at handpumps, instead of using unsafe water from hand dug wells or rivers.  One #34 bucket (18 liters) per person per day is considered the minimum for a person to lead a healthy life.

2. To allow individual connections to be made to the distribution network.

3. To plan for extension of the distribution network with new standpipes and individual connections.

4. To allow individuals to buy water and resell it at a higher price either within the community or to neighboring communities.

Before the WSDB can allow distribution network extensions and individual connections some important questions must be considered:

1. If the water system has a borehole, is the borehole able to supply enough water?

2. If the water system has a river intake, does the water treatment plant have the capacity to supply enough water?

3. Does the pump have the capacity to supply enough water?

4. Does the water system have a large enough storage tank, and are the pipes large enough to supply enough water?

5. Is it necessary to limit the amount of water used by each individual connection?

6. Who will pay for the extension of the distribution network?

7. Who will pay for new standpipes and individual connections?

It is also the WSDB’s responsibility to discuss with the community a method of supplying a minimum quantity of water to those who are destitute.  One #34 bucket (18 liters) per person per day is considered the minimum for a person to live a healthy life.  One method is for the WSDB to provide tokens that can be exchanged for a bucket of water.  In this way the vendor is able to maintain a record of the sale of water.

Roles and responsibilities

	Water and Sanitation 

Development Board (WSDB)
	1. Set a tariff that covers all water system expenses.

2. Set application procedures and connection fees for individual (house) connections.

3. Set penalties for non-payment of bills or damage caused to the water system. 

4. Set reconnection fees.

5. Plan ahead for extension of the distribution network and for new standpipes or individual connections. 

6. Maintain financial records on the operation and maintenance of the water system.

7. Periodically check that financial records are correct (internal audit).

8. Every six months present a summary of financial records to the community, including income, expenses and bank account.

9. Provide financial records for inspection by the DWST and the CWSA regional office.

	District Water and Sanitation Team (DWST)
	1. Assist the WSDB in setting or adjusting their tariff to ensure that it covers all system expenses.

2. Provide technical approval for WSDB plans for extension of the distribution network and for new standpipes or individual connections.  

3. Monitor the technical and financial status of community managed water systems.

	District Assembly (DA)

DA finance department 
	1. Formally approve the tariff through endorsement of the general assembly.

1. Periodically check WSDB financial accounts.

2. Assist the DWST in the use of financial models used in making investment plans.

3. Assist the DWST in monitoring the financial status of community managed water systems.

	Community Water and Sanitation Agency (CWSA) Regional Office
	1. Communicate CWSA policies and guidelines to the DWST and the WSDB.

2. Provide training to the DWST in the use of financial models used in making investment plans.

3. Assist the DWST in monitoring the technical and financial status of community managed water systems.

	Community Water and Sanitation Agency (CWSA) Head Office
	1. Set policies and guidelines that are useful to WSDBs and DWSTs in setting a tariff.


Table 2: Roles and responsibilities

Data sheet for a small town water supply system

	Name of town or system
	

	Date (data sheet filled in)
	

	Population of town
	

	Population growth rate
	(currently estimated as 3 % for small towns in Ghana)

	Inflation factor
	(currently about 20 % in Ghana)


	Investment costs and working lifetimes

	Borehole (million cedis)
	

	Pumping equipment (million cedis)
	

	Electrical works (million cedis)
	

	Pipes and civil works (million cedis)
	

	Working lifetime of pumping equipment and electrical works (years)
	(usually taken as 10 years)

	Working lifetime of borehole and pipes and civil works (years)
	(usually taken as 25 years)

	Maintenance costs for pumping equipment and electrical works (percentage of investment costs)
	(usually taken as 3 %)

	Maintenance costs for boreholes, and pipes and civil works (percentage of investment costs)
	(usually taken as 0.5 %)


	System characteristics

	Production capacity of source (m^3/day)
	

	Storage capacity (m^3)
	

	Standpipes
	Number of standpipes

Number of persons per standpipe

	House connections
	Number of house connections

Number of persons per house connection

	Institutional connections
	Number of institutional connections

	Industrial/commercial connections
	Number of industrial/commercial connections


	Water production and water sales

	Annual production (m^3/year) (read from meter at source)
	

	Water used (m^3/year) (read from meters)
	All standpipes 

All house connections 

All institutional connections 

All industrial/commercial connections 

Total water used

	Physical water losses as a percentage of annual production

= (annual production – total water used)/annual production
	

	Collection efficiency as a percentage of water used

= water that is paid for/water used

(calculated from income compared to water used for standpipes and individual connections separately)
	

	Liters per person per day used at standpipes

(calculated from water used and number of users)
	

	Liters per person per day used at house connections

(calculated from water used and number of users)
	

	Ave. consumption at institutional connections (m^3/month)

(calculated from water used and number of connections)
	

	Ave. consumption at industrial/commercial connections (m^3/month) (calculated from water used and number of connections)
	


	Current tariff and connection fees

	Price of one #34 bucket (18 liters) at a public standpipe
	

	Price factor  =  price of water at individual connections
                         price of water paid at standpipes
	

	Connection fees (paid in addition to cost of materials)
	


	Expense Item
	Breakdown
	Cost in cedis/month
	Sub-total in cedis/year

	Staff salaries

(fixed monthly salary)
	1. System manager/administrator

2. Accounts clerk

3. Secretary/typist

4. Operator/technical manager

5. Assistant operator

6. Plumber

7. Revenue collector

8. Watchman/security guard
	1.

2.

3.

4.

5.

6.

7.

8.

Sub-total
	

	Vendors
	Percentage of water sales or fixed salary
	
	

	Administrative costs
	1. Stationary and printing

2. Hospitality

3. Telephone and postage

4. Office equipment

5. Monthly billing of individual connections

6. Travel and transport

7. Other
	1.

2.

3.

4.

5.

6.

7.

Sub-total
	

	Chemicals (for water treatment plant)
	
	

	Energy (electricity or diesel)
	
	

	Repair and maintenance costs


	

	Professional support services for electrical and mechanical items


	

	Professional support services for financial management (including external audit)


	

	Water quality tests


	

	“Replacement fund”


	

	Sub-total of annual expenses


	

	“Capital fund” (10 % of sub-total of annual expenses)


	

	Total annual expenses


	


	Fixed and variable costs

	Fixed costs (calculated in cedis/month) 

= staff salaries + administration + water quality tests + support services for electrical/mechanical items and financial management
	(cedis/month)

	Variable costs (calculated in cedis/m^3 of water produced) includes: chemicals and energy 

= annual costs for chemicals and energy/annual production of water
	(cedis/m^3)


Calculating the tariff based on the annual budget

Some typical values for unit costs (expenses), water sales and resulting tariffs

The table on the next page shows some typical values for annual unit costs (expenses), water sales (liters per person per day) and the resulting tariff (price of one #34 bucket of 18 liters) required to make sure that income from water sales covers all expenses.  The tariff has been calculated to cover the depreciation of a) only the pumping equipment, and b) the borehole, pumping equipment, electrical works, and pipes and civil works.  This information was collected during December 2000 from eight small towns in Volta, Western, Central and Northern Regions.  

The results show that the tariff (required to make sure that income from water sales covers all expenses) depends in particular on the following factors:

1. How much water is sold liters per person per day.

2. The population.

3. The replacement fund (cost of depreciation), which depends on the original investment costs.

4. The capital fund (cost of future expansion of the water system).

The table below show how much water must be sold in each of the eight towns in order to keep the price of one #34 bucket (18 liters) of water below 50 cedis/bucket.  50 cedis/bucket is given as an example here, but is not necessarily recommended as a suitable price.  Expenses are not the same in all small towns, and the price of one #34 bucket of water will therefore be different in different small towns and must be calculated for each small town seperately.  

	Town
	Population
	Original investment costs (cedis)
	Inflation factor used
	Adjusted cost per person (cedis)
	Theoretical water sales (liters per person per day)

	Afiadenyigba
	7,744
	723,039,584
	1.405
	131,182
	14

	Aveyime
	5,000
	498,595,066
	1.605
	160,049
	19

	Benso
	3,564
	299,105,606
	1.605
	134,698
	14

	Atobiase
	3,279
	252,375,515
	1.605
	123,532
	18

	Seven Villages
	10,784
	1,919,120,400
	1.605
	285,626
	22

	Assin Praso
	4,474
	752,097,600
	1.605
	269,807
	34

	Walewale
	19,394
	770,839,382
	1.0
	39,746
	4

	Gushiegu
	20,398
	728,699,300
	1.0
	35,724
	4


Table 3: Water sales required to maintain the price of water at standpipes at 50 cedis/bucket 

	Expense item (cedis/year)
	Afiadenyigba
	Aveyime
	Benso
	Atobiase
	7 Villages
	Assin Praso
	Walewale
	Gushiegu

	
	
	
	
	
	
	
	
	

	Salaries
	7680000
	7200000
	4140000
	3420000
	7200000
	2040000
	4680000
	5640000

	Administrative costs (including travel and transport)
	      4,800,000 
	4,800,000
	3,000,000
	3,000,000
	6,000,000
	3,000,000
	6,000,000
	6,000,000

	Chemicals
	0
	0
	0
	0
	0
	0
	0
	0

	Energy
	1478400
	979200
	600000
	840000
	10555776
	1596672
	1341648
	1154208

	Repairs amd maintenance
	8691483
	8717820
	3537744
	4343094
	22165151
	12345916
	7497964
	7490718

	Water quality tests
	2200000
	2200000
	2200000
	2200000
	2200000
	2200000
	2200000
	2200000

	For depreciation of pumping equipment only
	
	
	
	
	
	
	
	

	        Payment of vendors
	6048000
	8874667
	4560000
	6312000
	9120000
	10713600
	3252480
	5246400

	        Replacement fund
	5711521
	7435594
	2915197
	8552639
	22391483
	16841329
	5148320
	4154320

	        Sub-total
	36609403
	40207281
	20952940
	28667733
	79632411
	48737517
	30120412
	31885646

	        Capital fund
	3660940
	4020728
	2095294
	2866773
	7963241
	4873752
	3012041
	3188565

	       Total expenses
	40270344
	44228009
	23048235
	31534506
	87595652
	53611268
	33132453
	35074210

	For full depreciation (borehole, pumping equipment, 
	
	
	
	
	
	
	
	

	(electrical works, pipes and civil works)
	
	
	
	
	
	
	
	

	        Payment of vendors
	14784000
	19285333
	9720000
	10320000
	9120000
	23961600
	7318080
	11716960

	        Replacement fund - full depreciation
	49863937
	44369629
	21099591
	22771054
	134773135
	63989463
	37591101
	36549354

	        Sub-total
	89497820
	87551982
	44297335
	46894148
	192014062
	109133651
	66628793
	70751240

	        Capital fund
	8949782
	8755198
	4429733
	4689415
	19201406
	10913365
	6662879
	7075124

	        Total expenses
	98447602
	96307180
	48727068
	51583563
	211215469
	120047016
	73291672
	77826364

	
	
	
	
	
	
	
	
	

	Price of one #34 bucket (depreciation of pumping equipment only) required for income to cover all expenses
	27
	52
	38
	263
	61
	279
	24
	30

	Price of one #34 bucket (depreciation of borehole, pumping equipment, electrical works, pipes and civil works) required for income to cover all expenses
	66
	113
	81
	430
	148
	625
	54
	67

	Water used (liters per person per day)
	10
	9
	8
	2
	7
	2
	3
	3

	
	
	
	
	
	
	
	
	

	Input data (monthly figures)
	
	
	
	
	
	
	
	

	Population
	7744
	5000
	3564
	3279
	10784
	4474
	19394
	20398

	Water production m^3/month
	2800
	1600
	1000
	200
	2380
	360
	2541
	2186

	Cost of chemicals/m^3 water produced
	0
	0
	0
	0
	0
	0
	0
	0

	Cost of energy/m^3 water produced
	44
	51
	50
	350
	369.6
	369.6
	44
	44

	Borehole investment cost
	140,000,000
	140,000,000
	140,000,000
	140,000,000
	140,000,000
	140,000,000
	140,000,000
	140,000,000

	Pumping equipment investment cost
	57115207
	74355944.1
	29151968
	85526394
	223914834
	168413292
	51483200
	41543200

	Electrical works investment cost
	3369968
	38307822.2
	22293450
	0
	0
	0
	28464000
	45431000

	Pipes and civil works investment cost
	955385491
	687581316
	258876228
	215460368
	2669541288
	1038703356
	599909532
	556,298,350

	% of water sales to vendors
	15%
	20%
	20%
	20%
	20%
	20%
	10%
	15%

	Water losses
	20%
	20%
	10%
	10%
	10%
	20%
	20%
	20%

	Capital fund as % of sub-total expenses
	10%
	10%
	10%
	10%
	10%
	10%
	10%
	10%


Calculation of expenses

In the table below guidelines are presented for calculating expenses.  Prices are given for year 2000.

	1.  Staff salaries
Staff salaries are set by the WSDB.  A study in December 2000 of eight small towns in Volta, Western, Central and Northern Regions indicates that figures in the following range are typical for various categories of staff. Normally a WSDB would employ some but not all of these staff.  

System manager/administrator @ 100,000 to 200,000 cedis/month (but sometimes these responsibilities are carried out by a respected member of the community at a reduced salary)

Accounts clerk @ 40,000 (part-time) to 100,000 cedis/month

Secretary/typist @ 20,000 (part-time)

Operator/technical manager @ 60,000 to 200,000 cedis/month

Assistant operator or plumber @ 40,000 to 120,000 cedis/month

Revenue collector 80,000 to 100,000 cedis/month

Watchman/security guard @ 50,000 to 80,000 cedis/month

	2.  Administrative (including travel and transport)
Administrative costs include: 

Stationary and printing

Hospitality

Telephone and postage

Office equipment

Monthly billing of individual connections

Travel and transport 

Administrative costs increase depending on the size and complexity of the water system and the population served.  The following figures are typical for small town water systems: 

$ 35 per month = 250,000 cedis/month for small systems (population < 5000).  

$ 70 per onth = 500,000 cedis/month for larger systems (population > 10,000 or for complex systems with a water treatment plant). 

	3.  Chemicals
Chemicals are required if the system has a conventional water treatment plant.  The cost of chemicals depends on system characteristics.  The cost of pumping 1 m^3 can be calculated from existing records of monthly water production (m^3/month) and monthly chemicals expenses (cedis/month). Current costs per metric ton are as follows:

Aluminium sulphate (alum) granules $ 250/MT = 1,750,000 cedis/MT.

Bleaching powder $ 468/MT = 3,276,000 cedis/MT.

Lime hydrated (dense) $ 167/MT = 1,169,000 cedis/MT.

Chlorine gas $ 806/MT = 5,642,000 cedis/MT.

The small towns consultant for the construction of the water system is responsible for providing information to WSDB staff on required chemical dosage levels for the water treatment plant.  Chemicals for cleaning tanks are budgeted for under repairs and maintenance.

	4.  Energy
The cost of electricity or diesel depends on system characteristics.  The cost of pumping 1 m^3 can be calculated from existing records of monthly water production (m^3/month) and monthly electricity or diesel expenses (cedis/month).

Electricity charges are as follows:

1) First 600 units (KW) @ 220 cedis/unit , above 600 units @ 350 cedis/unit 

2) Government and street lights duty @ 2 cedis/unit 

3) Service charge @ 5,000 cedis/month

4) VAT @ 12 % 

Diesel: $ 1/gallon = 5,962 cedis/gallon.

The cost of pumping depends on system characteristics including the depth of the borehole and the height of the storage tank.  However, a study in December 2000 of eight small towns in Volta, Western, Central and Northern Regions gave figures in the following range per mechanized borehole or low level pump at a river intake:

Electricity: from 44 cedis/m^3 for a population of 7,744 to 51 cedis/m^3 for a population of 5,000.

Diesel: from 308 cedis/m^3 for a population of 10,784 to 350 cedis/m^3 for a population of 3,279. 

	5.  Repair and maintenance (including professional support services)
Annual repair and maintenance costs are usually calculated as a percentage of the original cost of the item.  The following figures are typical:

Boreholes: 0.5 % of original cost

Pumping equipment: 3 % of original cost

Electrical works: 3 % of original cost

Pipes and civil works: 0.5 % of original cost

This is the amount of money to be saved each year to pay for repair and maintenance.

It is strongly recommended that the WSDB makes a contract with a regional engineering company for routine maintenance of electrical and mechanical items including the pump.  CWSA provides information on companies in each of the regions.  Typically a contract will ensure that the company inspects the water system once every four months (three times per year).  This inspection insures that the water system is running efficiently.

The cost of routine maintenance is $ 200/year = 1,400,000 cedis/year.

Additional emergency visits by the company cost $ 100 = 700,000 cedis/visit plus the cost of spare parts.

	6.  Payment of vendors
The payment of vendors is set by the WSDB. 

Vendors are usually paid a fixed percentage of their water sales (typically between 10 % and 20 %)

For larger systems, vendors are sometimes paid a fixed salary (typically 40,000 cedis/month or more).  

Pay as you fetch is the usual method of selling water at public standpipes.   Losses can be high due to vendors not charging for every bucket of water and from spillage.  There is a need for the WSDB to verify each vendor’s water sales against the water meter at their standpipe.  Losses must be deducted from the vendor’s commission.  In this way the vendor is held responsible for spillage and will also report apparent pipe leaks immediately to the WSDB or operating staff.

	7.  Water quality tests
CWSA recommends a list of water quality tests that must be carried out twice per year to ensure that the water remains of a high quality and is safe to drink.  Sampling and analysis should be carried out by approved government institutions: GWCL (all regions), Water Resources Institute (Accra) and University of Science and Technology (Kumasi).  The community should choose which institution is most suitable for them, based on location and cost estimates. 

The tests are: Appearance – Taste (16,000 cedis), Color Hazen – Apparent (16,000), Color Hazen – True (16,000), Turbidity (20,000), Total suspended solids (50,000), Total dissolved solids (50,000), Conductivity (20,000), pH (20,000), Total alkalinity (30,000), Permanent hardness (18,000), Calcium (36,000), Magnesium (36,000), Iron (50,000), Manganese (50,000), Chloride (60,000), Fluoride (check with laboratory), Nitrite (40,000), Nitrate (40,000), Ammonia (50,000), Sulphate (60,000), Total coliform (100,000), Faecal coliform (100,000).  Plus 25 % of sub-total added for overheads.

The cost of carrying out these tests twice per year is $ 310 = 2.2 million cedis/year. 

	8.  New standpipes
New standpipes are paid for from the WSDB capital fund.  

One standpipe costs approximately $ 500 = 3.5 million cedis.

	9.  New connections
New connections are paid for by the client under an arrangement worked out with the WSDB.  The WSDB will inform the client of the cost of materials for making the new connection.  The client is also charged a connection fee.  Once the client has paid for the materials and the connection fee, the WSDB is responsible for the actual purchase of materials.  If the WSDB wants to increase water sales by encouraging house connections, then it can explore ways of helping potential clients finance the cost of materials and connection fees over a longer period of time, for example, by allowing payments to be made over a period of 12 months or by reducing the connection fee.

A typical arrangement is as follows:

The client applies to the WSDB for a connection providing name, address, house number and description of location.

The WSDB seeks technical approval for the connection from the DWST.

When the connection has been approved, WSDB staff calculate the cost of making the connection.

The client pays the WSDB for materials and the connection fee.

The WSDB purchases all materials including a water meter.

The WSDB staff make the connection.

The client signs a contract agreeing to disconnection following non payment of bills after 45 days, and other WSDB penalties for damages to the water system such as tampering with the water meter.

The client is billed every month on the basis of the water meter reading (volume of water consumed).

One new connection costs approximately $ 70 = 490,000 cedis (440,000 cedis for materials + 50,000 connection fee).

The breakdown of the cost of materials is as follows:

1) Saddle @ 50,000 cedis

2) 5 lengths 19mm PVC @ 18,000 cedis each

3) Stopcock @ 35,000

4) Bip tap @ 40,000

5) Cold water meter @ 225,000

6) Connection fee of 50,000

Water meters are available from agents in Accra at about $ 22 = 154,000 cedis but costs will increase if orders are made from regional locations.  If properly looked after, water meters will last for about 10 years.  The main maintenance cost is in regularly calibrating the meter.  Repairs can be carried out by GWCL regional offices.

It is recommended that although the water meter has been paid for by the client, once it has been installed it becomes the property of the WSDB.

The price ratio of water from individual connections compared to water from public standpipes must be set by the WSDB.  The price ratio will depend on the extent to which the WSDB wants to encourage greater water demand.  This depends on the water system’s production capacity.  If the production capacity is already at its limit, then the WSDB must prohibit distribution network extensions and new connections until production capacity can be increased.  The reselling of water can be permitted only if production capacity is sufficient.

If the production capacity is sufficient, then it is recommended that the price ratio is 1.25:1 for all individual connections (i.e. water from individual connections is 25 % more expensive than water from public standpipes).  

	10.  Replacement fund
The replacement fund is set up by the WSDB to pay for certain major items that must be replaced after 10 to 25 years.  

The annual cost of replacing such items is usually calculated as a percentage of the original cost for each item.  The following figures are typical:

Boreholes: 4 % of original cost (lifetime of borehole 25 years)

Pumping equipment: 10 % of original cost (lifetime of pumping equipment 10 years)

Electrical works: 10 % of original cost (lifetime of electrical works 10 years)

Pipes and civil works: 4  % of original cost (lifetime of pipes and civil works 25 years)

It is recommended that the annual income to the capital fund is invested in a secure long-term savings account, such as a dollar account.

	11.  Capital fund
The capital fund is set up by the WSDB to pay for distribution network extensions, new tanks and new standpipes, or other capital investments.

Usually the capital fund is calculated as a percentage of the sub-total of all the other expenses.  10 % of the sub-total is a typical value.  The WSDB can adjust this value depending on their investment plans.


Setting the tariff

The price of water paid at public standpipes and individual connections must be set so that income from water sales covers all expenses (including savings in the “capital fund”). 

The price of water must be calculated on the basis of water consumed not water produced.  This is because only water consumed is paid for, whereas some of the water produced is lost, for example, through pipe leakage.

The price of water paid at house connections is higher than the price of water paid at public standpipes.  

Price factor 
= 
Price of water paid at individual connections 





Price of water paid at public standpipes

Typically the price factor = 1.25 

This means that the price of water paid at individual connections is 25 % higher than the price of water paid at public standpipes.

Calculating the price of water from public standpipes (cedis/m^3)

In order to calculate the price of water from public standpipes (cedis/m^3) the following method is used:

Price of water paid at standpipes (cedis/m^3) = 


                                              Total expenses  (cedis/year)                                                        . 

Water consumed at standpipes (m^3/year) + (price factor x water consumed at 

                                                                                                          individual connections) (m^3/year)
Calculating the tariff

The price of water paid at standpipes (cedis/m^3) is then used to calculate the tariff.  The tariff includes both the price of water at standpipes per bucket (18 liters) and the price of water paid at individual connections (cedis/m^3) as follows:

price of water at standpipes (cedis/bucket) = price of water at standpipes (cedis/m^3) x (18/1000)

price of water at individual connections (cedis/m^3) = price of water at standpipes (cedis/m^3) 

x price factor (1.25)

Example 1:  Calculation of expenses and setting the tariff 

· The worked example below demonstrates how to calculate annual expenses and then set a tariff that ensures that income covers all expenses.  The method is intended for use by WSDB members with a good understanding of water system income and expenses data, and basic knowledge of maths.  The guidelines set the price of a standard #34 bucket (18 liters) of water that ensures that income balances expenses over a one year period.  

Example

A small town water supply system serves a population of 8,000 through 20 standpipes (including standpipes at 2 schools and 1 health clinic) and 10 house connections.  There are also 2 industrial/commercial connections. 

In 2000 water production averaged 5,000 m^3/month.  Water losses were about 1000 m^3/month (20 %) and water consumed averaged 4,000 m^3/month.  Water consumed included:

 3,600 m^3/month from the 17 public standpipes (from meter readings). 

200 m^3/month from the 2 schools and the health clinic (from meter readings). 

200 m^3/month from the 12 individual connections,  including the house connections and industrial/commercial connections (from meter readings).  

Total electricity consumption averaged 900 units (KW)/month.  

The WSDB employs the following staff: Operator (170,000 cedis/month), Accountant (170,000 cedis/month), Watchman (70,000 cedis/month).  17 vendors are paid 10 % of their water sales (there are no vendors at the 2 schools and the health clinic).  Water sales are checked against meter readings and losses are deducted from the vendors salary.

Collection is by pay as you fetch at standpipes. The schools and health clinic are charged the same price for water  as at public standpipes, but are billed each month on the basis of meter readings.  The WSDB has fixed the price ratio for water from individual connections at 1.25:1.  That is 25 % more is paid for water from individual connections than for water at public standpipes.  Individual connections are billed each month on the basis of meter readings.

The old tariff is as follows:

	Price of #34 bucket (18 liters) at public standpipes (cedis/bucket)
	    25

	Price of water paid by institutions using standpipes (cedis/m^3)
	1389

	Price of water paid at house connections (cedis/m^3)
	1750

	Price of water paid at industrial/commercial connections (cedis/m^3)
	1750


The WSDB has various investment plans and in order to raise money the capital fund has been set at 10 %.

The WSDB is to set the tariff for the year 2001.

Calculation of expenses

1.  Staff salaries.

The monthly expense is 
   170,000  
(operator)

+ 170,000 
(accountant)

+   70,000
(watchman)





= 410,000 

The cost per year is 410,000 x 12 = 4,920,000

Answer 4,920,000 cedis/year

2.  Administrative costs.

The WSDB checks its records for the previous year, and sees that 2,700,000 cedis were spent on stationary and printing, hospitality, telephone and postage, new office equipment and travel and transport.  Inflation is know to be about 20 %.

The cost for next years expense is  

2,700,000 x 1.2 = 3,240,000 

Answer 3,240,000 cedis/month 

3.  Chemicals.

The system has no treatment plant and so there are no chemical costs (chemicals used for repair and maintenance are budgeted for under repairs and maintenance).

Answer 0 cedis/year
4.  Energy.

Last year the production was 5,000 m^3/month.  Energy consumtion was 900 units (KW)/month.  

The cost of electricity is
   600 units x 220 cedis/unit 
(charge for first 600 units)





   300 units x 350 cedis/unit
(charge for units above 600)





+ 900 units x 2 cedis/unit 
(government and streetlights duty)





+ 5,000 
 

(service charge)





= 243,800





234,800 x 1.12  = 273,056
(VAT of 12 %)

Electricity costs 273,056 cedis/month.

The cost of electricity/m^3 is 273,056/5,000 = 55 cedis/m^3

The cost per year is production/month x 12 months x cost/m^3 = 5,000 x 12 x 55 = 3,300,000

Answer 3,300,000 cedis/year
5. Repair and maintenance.
The WSDB is advised by the DWST that the investment costs for its system when adjusted for inflation are: borehole 140,000,000, pumping equipment 105,000,000, electrical works 49,000,000, and pipes and civil works 800,000,000.

Repair and maintenance costs are calculated as a percentage of investments costs for each item (borehole 0.5 %, pumping equipment 3 %, electrical works 3 %, pipes and civil works 0.5 %):

borehole

140,000,000 x 0.005 
=     700,000

pumping equipment
105,000,000 x 0.03   
=  3,150,000

electrical works
  49,000,000 x 0.03   
=  1,470,000

pipes and civil works
800,000,000 x 0.005 
=  4,000,000






    9,320,000

An additional 1,400,000 is paid to a regional engineering company for routine maintenance three times per year.

9,320,000 + 1,400,000 = 10,720,000

Answer 10,720,000 cedis/year
6.  Payment of vendors 

The vendors are paid 10 % of their water sales.  

The number of #34 buckets of water (18 liters) in 1 m^3 (1000 liters) is

1000/18 = 56 buckets

The amount of water consumed at the 17 public standpipes is 3,600 m^3/month.

This is equal to 3,600 x 56 = 201,600 buckets/month

Since the price of a bucket of water has not yet been calculated, the WSDB uses the current price of 25 cedis/bucket to estimate the vendors’ commission

number of buckets sold x price of one bucket x vendors commission (10 %) x 12 months

201,600 x 25 x 0.1 x 12 = 6,048,000 cedis/year

Answer  6,048,000 cedis/year.  This figure is only approximate because the old tariff was used, but it can be used to estimate total expenses.

7.  Water quality tests

The cost of two sets of water quality tests per year is 2,200,000 cedis

Answer 2,200,000 cedis/year

8.  New standpipes. 

New standpipes are paid for from the capital fund.

9.  New connections.

New connections are paid for by the client.

10.  Rehabilitation fund

The investment costs for its system when adjusted for inflation are: borehole 140,000,000, pumping equipment 105,000,000, electrical works 49,000,000, and pipes and civil works 800,000,000.

Rehabilitation costs are calculated as a percentage of investments costs for each item (borehole 4 %, pumping equipment 10 %, electrical works 10 %, pipes and civil works 4 %):

Rehabilitation costs are:


borehole

140,000,000 x 0.04 
=    5,600,000

pumping equipment
105,000,000 x 0.1  
=  10,500,000

electrical works
  49,000,000 x 0.1   
=    4,900,000

pipes and civil works
800,000,000 x 0.04 
=  32,000,000






    53,000,000

Answer 53,000,000 cedis/year

The sub-total, capital fund and total expenses are as follows:

	Staff salaries
	      4,920,000

	Administration costs
	      3,240,000

	Chemicals
	                  0

	Energy
	      3,300,000

	Repairs and maintenance
	    10,720,000

	Payment of vendors (estimate)
	      6,048,000

	Water quality test
	     2,200,000

	Replacement fund
	   53,000,000

	Sub-total expenses
	   83,428,000

	Capital fund (10 % of sub-total)
	     8,342,800

	Total expenses
	   91,770,800


Setting the tariff

The price factor = 1.25 

The water consumed at public standpipes is 3,600 x 12 = 43,200 m^3/year

The water consumed from individual connections is 400 x 12 = 4,800 m^3/year

The apparent water consumed from individual connections is 4,800 x 1.25 = 6,000 m^3/year

The price of water paid at standpipes can now be calculated:

Price of water paid at standpipes in order to balance income with expenses (cedis/m^3) = 


                                              Total expenses  (cedis)                                                                  . 

Water consumed at standpipes (m^3) + Apparent water consumed at individual   

                                                                                                                       connections (m^3)

= 
.   91,770,800   . 
=
1865 cedis/m^3


 43,200 + 6,000

The price of water paid at public standpipes in order to balance income with expenses for one #34 bucket (18 liters) is:

1865 x 18/1000 = 34 cedis/bucket.

The price of water paid at individual connections is:

1865 x 1.25 = 2331 cedis/m^3

Since these values are higher than the existing tariff values, the WSDB realizes that it will run at a financial loss unless the tariff is raised in 2001.  The WSDB decides that it should consult the community about raising the tariff to 50 cedis/bucket at public standpipes, and 3,500 cedis/m^3 at individual connections.

Calculating the tariff based on analysis of water demand and financial forecast with investment planning

Investment planning and financial sustainability assessment

· The excel spreadsheet “WATER-5” allows the user to set and update the price of a standard #34 bucket (18 liters) of water that ensures that income balances expenses over a five year period.   The calculation requires input predictions for water demand (in liters per person per day consumed at standpipes and individual connections) and investment plans over the 5 year period.   Investment plans and the tariff can be adjusted year by year to maintain a positive balance account.   In this way the spreadsheet provides a useful planning tool. 

· If the tariff is fixed at predetermined values over the five year period, then the theoretical water demand (in liters per person per day consumed at standpipes and individual connections) required to maintain a positive account balance can be calculated.   In this way the spreadsheet provides a tool for assessing the likely financial sustainability of existing or proposed small towns water supply systems. If the required water demand is unrealistically high, the system is not likely to be financially sustainable. 
· In addition the spreadsheet provides estimates of:  percent of the population served by standpipes (based on investment plans for standpipe construction, and input number of persons per standpipe);  percent of the population served by house connections (based on input number of connections, and number of persons per connection);  comparison of water production per capita (based on analysis of water demand)  and installed production capacity per capita.

The spreadsheet is intended for use by DWST and CWSA staff with a thorough understanding of water system income and expenses data, the issues of water demand and investment needs, and working knowledge of excel. 

The spreadsheet assumes familiarity with the method for calculating the tariff based on the annual budget written for WSDBs.

Example 2: WATER-5 Version 1.0 Walewale 2001-2006 (1)

The spreadsheet is presented in the form of a worked example “WATER-5 Version 1.0 Walewale 2001-2006 (1)”  which sets out the water demand and financial forecast for the town of Walewale, Northern Region, Ghana.  Attached in the data sheet on the following pages are the results of a small towns survey carried out in Walewale, Northern Region, Ghana on 16 December 2000.   Water system characteristics and project investment costs were provided by the consultant engineer, and investment plans outlined by the Walewale WSDB.

The following notes take the user through each stage of the spreadsheet. 

· Input data is required in the yellow (or shaded) cells.  

· All financial data inputs are at base year values.
Spreadsheet page one: investment costs and system characteristics

1. The base year is the year before the first year of the financial analysis.  It is usually the current year.  

2. Input is required for the current price of one #34 (18 liter) bucket of water charged at public standpipes, the price ratio of individual connections/standpipes, the connection fee
, and the vendors commission (as a percentage of water sales).   If vendors are paid a fixed salary then the percentage should be entered as zero, and the vendors salaries included under fixed costs.

3. The price of a bucket of water is input for each of the five years.   When the analysis is run the tariff can be adjusted according to the amount of money required in the account balance over the five year timeframe.
4. Input is required for investment costs for boreholes, pumping equipment, electrical works, and pipes and civil works.  These are at base year values.  If the base year is not the same as the construction year then investment costs must be updated to base year values.  

5. The actual costs of new borehole construction and their lifetimes are unpredictable.  In the example the investment cost of the boreholes at Walewale has been set at $20,000 (140,000,000 cedis), and the lifetime set at 25 years.

6. Fixed costs include staff salaries, administrative costs (including travel and transport), water quality tests and professional support services for electrical/mechanical items and for financial management.

7. Variable costs for chemicals and power are entered in cedis/m^3.

8. Input is required for the base year population and population growth rate.

Spreadsheet page two: water demand

1. The numbers of standpipes, house connections, institutional connections (schools, health clinics, public service offices), and industrial/commercial connections are input for each of the five years according to WSDB development plans.

2. The number of persons per standpipe and the number of persons per house connection is input for the base year and a target figure is input for the fifth year.  The analysis assumes no change in the first year and then a linear increase to the fifth year.

3. The number of liters per person per day consumed from public standpipes and house connections are input for the base year and a target figure is input for the fifth year.  The analysis assumes no change in the first year and then a linear increase to the fifth year.

4. The average consumption at institutional connections and industrial/commercial connections are input in m^3/month for each of the five years on the basis of existing knowledge from meter readings and predicted changes.

5. Overall values for physical water losses and collection efficiency are input for the base year and a target figure is input for the fifth year.  The analysis assumes no change in the first year and then a linear increase to the fifth year.

Spreadsheet page three: financial forecast

1. Investment costs at base year value are input for each of the five years according to the WSDB investment plan. From the information provided by the Walewale WSDB the following investment plan (with current costs
) is proposed for the example:

2001:  System in its first year of operation. No investment made.

2002:  Two standpipes constructed at the main school and the new hospital, to which distribution mains have already been laid (7,000,000 cedis).

2003:  A 0.6 km distribution mains extension with two standpipes to Tampoluku residential area in the north-west section of the town (40,000,000 cedis).

2004:  Replacement of 2 km of old 6 inch distribution mains (180,000,000 cedis).

2005:  The need for additional tank storage capacity to cater for expansion plans @ 140,000,000 cedis.

2006:  A 1 km distribution mains extension with five SPs to new developments on the south side of the town on the Tamale road (72,500,000 cedis), and a 2 km extension of distribution mains to new developments on the west side of the Tamale road in the north of the town (110,000,000 cedis).

Results

Investment planning and tariff adjustment.  In the example for Walewale, it has been assumed that water consumed at public standpipes will increase from the current level of 8 liters per person per day to 18 liters per person per day (one bucket) by 2006, and that water consumed at house connections will increase from 18 liters per person per day to 36 liters per person per day (two buckets).  The number of standpipes increases from 18 to 29 (according to the WSDB investment plan), and the number of house connections from zero to 250 (a figure that covers about 10 % of the population).  The WSDB is able to finance the investment costs outlined above by increasing the tariff to 75 cedis/bucket in 2004, and encouraging actual water demand to reach the level of the predicted water demand.  The five year financial forecast provides the WSDB with sufficient information to justify the tariff increase.

Financial sustainability assessment.  In the example, the required water demand to maintain a positive balance account while also keeping the tariff at 50 to 75 cedis/bucket and covering all investment costs appears to be reasonable.  In this case the system is likely to be financially sustainable, provided that actual water demand reaches the level of the predicted water demand.

	Date of survey:  16 December 2000

	Name of town or system:                                                                   Year of start up:

WAEWALE, Northern Region, Ghana               October, 2000

	Financing:  Rehabilitated system. 95 % IDA, 5 % community

	Total population/population served:  19,394. Market town for farmers produce. Also chop                       

bars, car washing, pito brewers.

	Type of Management: 

WSDB of 11 members. Local staff.

Professional support services:  

Currently under six month warranty period.  No alternative organized. CWSA compiling lists of regional companies able to deliver electrical/mechanical services.

	Water sales

	Problems with old pipes.  High yielding borehole.  Reserve borehole (with hydrogen-sulphide problem). Reduction of the scale of original plans has created some discontent in the community, where some areas of the town are not served by the system.  18 public standpipes.  Lines laid to the main school and hospital can be utilized through later construction of standpipes.  23 schools in total.  2 house connections.  No industrial/commercial connections.  More than 50 pito brewers in the outskirts use hand dug wells which always have water.  30 chop bars in the town, with about 4 near the bus stop which may be interested in a shared connection. Water sales for October and November 2000 were 134,370 cedis and 235,580 cedis. In addition 285,548 cedis were taken in October (5,000 from standpipe users as a one-off start-up charge, and 50,000 each in connection fees from two households with connections). The households paid for materials.  The DA provided start-up funds for stationary and office equipment. 2541 m^3 of water was pumped in November 2000 @ 425 units electricity.  There are up to 300 private wells in the town which always have water. CWSA working to educate the community on use of safer piped water.

	System characteristics.  Indicate target values where appropriate.

	Production capacity (M^3/hr)
	 2 No. boreholes with total production of 36 m^3/hour.  Still testing yields.

	Peak factor
	2

	Transmission mains (km)
	3 km.

	Storage (m^3)
	120 m^3 actual.  205 target 160 m^3.  2010 target 195 m^3.

	Distribution mains (m^3)
	8 km (new) + 1.7 km (old) = 9.7 km.

	Unaccounted for water (%)
	 

	Collection efficiency

	Standpipes (%)
	Too early to assess.

	Other (%)
	Too early to assess.

	Bad debt write-offs (%)
	 Problems with one vendor who has been sacked.        

	What plans are there for network expansion and number of individual connections (domestic and non-domestic)? 

1. Need to replace 2 km of old 6 inch distribution mains @ 90,000 cedis/m.

2. 2 SPs at the main school and the new hospital, to which distribution mains have already been laid.

3. 0.6 km distribution mains extension with 2 SPs to Tampoluku residential area in the north-west section of the town.

4. 1 km distribution mains extension with 5 SPs to new developments on the south side of the town on the Tamale road.

5. 2 km extension of distribution mains to new developments on the west side of the Tamale road in the north of the town.

6.  The need for additional tank storage capacity to cater for expansion plans (consultant recommends increase to 160 m^3 (2005) and 195 m^3 (2010).


	Investments.   Total investment 770,839,382 cedis. Updated figs at proj. completion.

	Available breakdown (consultants updated records)

Pumping equipment:  51,483,200.  Electrical works: 28,464,000.  Civil works: 599,909,532 ( including Pump house:   11,624,500.  Pipelines:  398,954,032. Storage tanks GLT:  154,949,000).  Additional:  90,982,650.        

	Financing plan

	Existing loans and grants

Interest
	None.



	Operating costs. 

	Staff with salary details
	1. Operator @ 80,000 cedis/month.

2. Manager @ 100,000 cedis/month.

3. Watchman @ 50,000 cedis/month.

4  Plumber @ 80,000 cedis/month.

5. Revenue collector @ 80,000 cedis/month.

6. Vendors @ 10 % of water sales.

	Anticipated staff inc./dec.
	None.

	Chemical costs 
	Not applicable.

	Power costs
	44 cedis/m^3 water produced.

	Minor repair and maint. costs
	None yet. Still warranty period.

	Other O&M costs


	For October 2000: 75,000 cedis in electricity, 25,000 miscellaneous items, 390,000 salaries. November 2000: 99,000 cedis in electricity only.

	Current tariff structure and connection fees:


	#34 bucket is 50 cedis at standpipes.  9 handpumps also charged at 50 cedis/bucket. Houses are not metered and are charged a flat rate of 30,000 cedis/month and 20,000 cedis/month which was calculated on the basis of estimated number of 1000 cedis drums consumed per month.

	WSDB policy on price of water from house connections and industrial/commercial connections, and towards the destitute.  Issues have not been addressed yet.



	Balance sheet

	Cash in bank
	Still at start up stage.

	Inventories (chem. and repair)
	None.

	Outstanding accounts receivable
	 None.

	Outstanding accounts payable
	 None.

	Indicate capacity of WSDB to adjust the tariff, and transparency with which tariff is currently being applied:

Ability to set the basic tariff is fair.  WSDB is serious about management but has concerns about extensions to areas not served by the system and with old pipes.  House connections are dealt with informally and a strict policy needs to be developed and enforced.
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� This is the fee paid to the WSDB not the cost of materials which are paid for by the client.


� Approximate costs in 2000 are as follows:  150 mm PVC pipe @ 90,000,000 cedis/km, 75 mm PVC pipe @ 55,000,000 cedis/km, standpipes @ 3,500,000 each, and 40 m^3 storage tank @ 140,000,000 cedis. 
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