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REFERENCE

GUIDELINES FOR A TECHNICAL REPORT NEEDED BY THE DEPARTMENT OF WATER AFFAIRS AND FORESTRY (DWAF) FOR APPROVING OF SCHEMES FOR MIG FUNDING

1.
TECHNICAL REPORT


The application to construct a scheme should be accompanied by an engineer's report of the following format:

1.1
Introduction

(a)
Name the engineering reports from which the report was compiled. Relevant letters or notes should be enclosed.

(b)
General


A good concise description of the location of the local community or supply area based on its geographical location and main routes serving the area.  The socio-economic activities of the community with much emphasis on the development prospects that can be realistically expected of the area as well as the climatic factors and their influence on the water consumption.

(c)
General nature and extent of the problem with regard to the water supply.

1.2
Existing works


A concise description of the existing works in which the relevant storage capacities, yield capacities, distances and heights are reflected and preferably it should be further illustrated by means of a site map or a diagrammatic sketch plan.  In respect of the particular component of the works that has to be improved, more detail should be included, whereas more general detail on the remaining elements will suffice although the extent, condition and effectiveness thereof should be indicated.


Briefly, the extent of the works is as follows:

1.2.1
Water source

(a)
From own sources, e.g. boreholes, reservoirs and/or abstraction from public streams.


General detail, relative location, method of abstraction or supply, existing yield capacity, water rights, etc.

(b)
From other sources, e.g. Government water works, common works, or supply by water boards.

1.2.2
Supply pipelines and pump systems


A general description, diameter, length and yield capacity of pipelines and pump units and, where applicable, number of pump units, pump heads, etc.

1.2.3
Service reservoirs


Location, volume, condition and expected useful life and adequacy.

1.2.4
Water purification works


General dimensions, type of treatment, yield capacity and adequacy.

1.2.5
Distribution network


General dimensions, condition and adequacy.  Is total use being metered?  Is every point of supply equipped with a meter?  Is the bulk supply to the different communities being metered?  How is water supplied to the different communities?  Stand-up taps or indoors?  Is there a water-borne sewerage system in these communities?  Are such improvements being planned for the future and, if so, for when?  How much is the unaccounted water?

1.3
Population (Do we need this if we take a 0% growth population?)


An estimate of the population growth over the next 25 years in stages of five years.  This estimate should be approached cautiously taking into account all pertinent factors, in comparison with the historical growth and accompanying socio-economic circumstances.  Unless there are specific circumstances demanding elucidation, any estimate of the population growth is assumed to link up with the available census information.


Where available the official information for the past 25 years for the supply area of the water scheme should be provided.  If the supply area varies from the census area or if the census returns do not correspond with the area's own surveys, the latter figures should also be provided.  If no figures are available a judicial estimate should be made of the present population, based on known items such as number of houses, etc.

1.4
Water consumption


The conditions and particulars of the water consumption over at least the preceding five years are requested.  In some areas records covering longer periods are available and it is useful to provide this information in such instances.  The projection of the expected water needs should be compiled from various parameters that have an effect on the water consumption, e.g.:

(a)
Historical water consumption;

(b)
the unit consumption;

(c)
population projection;

(d)
water consumption of the business centre;

(e)
water consumption of the industrial area;

(f)
schools, hostels, old age homes, army complex, etc.;

(g)
municipal consumption, e.g. irrigation of sports grounds, parks, etc.;

(h)
unmetered use;

(i)
losses.  If the losses in a system are higher than say 10%, an accurate loss analysis ought to be done on the system;  and

(j)
climatic factors.


In item (b) attention should also be given to the expected increase in unit consumption taking place as a result of the improvement in living standards.


The estimates of the future water needs should be calculated in stages of five years over the next 25 years and where applicable the expected peak consumption should also be shown.  An example of a table that can be used in calculating the projected future water consumptions is attached (Annexure A).

1.5
Water source


A general description of the source, in addition to the description given in paragraph 1.2.1, indicating the adequacy of the source to meet the expected future water consumption.  If the source is a storage dam or if one is being developed, the basic data of the dam should be furnished, i.e. the assured yield, mean annual runoff, size of catchment area and storage capacity of the dam basin.  If available, information on the silting up should be included.  In respect of boreholes the dependable yield of the various sources should be provided and for existing boreholes their performance during dry periods should be mentioned.


Where water sources are shared with other consumers, the apportionment, water rights, agreements, permits, water court orders, servitudes, tariffs, etc. should be fully set out.


Where the water source is being further developed, proper hydrological and/or geohydrological reports should be compiled.  For new schemes the necessary permits, water court orders, servitudes etc. should be obtained.


The quality of the water should be given as well as any process that will be used to treat the water should be commented on.

1.6
Proposed works


In the introductory paragraph a concise explanation should be given of the reasons for deciding on the water scheme or works in question.  Where applicable it should be done on the basis of information obtained from an economic study or evaluation of alternatives weighed up against each other.  The reader should be convinced that the proposed works represent the most favourable alternative and that works must indeed now be constructed.  Further phases (say for the next 10 to 20 years) should be stated briefly so that a complete view of the future planning may be formed.

Further, the individual components of the scheme should be described to provide at least the following information:


(i)
Description and dimensions:  Volume, yield capacity, 


diameter, length, pumping head, pump yield capacity, pump drive 
requirement.


(ii)
Serviceability of proposed components in respect of the required rendering 
of service, i.e. to what extent future demands will be met.


(iii)
In respect of water feeder systems the peak capacities of the feeder pipes 
and water purification works should be mentioned.  As regards 
distribution systems the maximum and minimum pressures in the network 
during zero and peak consumption should be furnished.

1.7
Integral parts and estimated cost


In this paragraph the engineer should give a capital cost estimate of the proposed scheme as accurately as possible.  The term "integral parts" relates to those components of the scheme that can function independently, e.g. pipelines, pumping station, reservoirs, purification works, powerlines, dams, pressure towers, etc.


Example of a table for cost estimation:

	ITEM
	DESCRIPTION
	COST (R)

	1.
	Concrete reservoir 1 000 m3
	....................................

	2.
	Pumping station
	....................................

	2.1
	Pumping gear 2 x 55 kW x 35 l/s @ 65 m
	....................................

	2.2
	Pump house (50 m2)
	....................................

	2.3
	Electricity supply KVA x L meter
	....................................

	3.
	Main supply pipeline (35 l/s)
	....................................

	3.1
	8 000 m x 250 mm dia
	....................................

	3.2
	4 000 m x 200 mm dia
	....................................

	
	Subtotal
	__________________

	
	10% contingencies
	....................................

	
	Professional fees and supervision
	....................................

	
	Subtotal
	

	
	Total estimated cost
	__________________

	
	VAT
	....................................

	
	Total cost of scheme
	__________________


2.
UNIT COST OF WATER


The total annual expenditure on completed scheme must be calculated in terms of the present cost.


An example on calculating the unit cost is given in Annexure B.

3.
A complete operation and maintenance manual with a training programme must be supplied in duplicate by the engineer to the applicant before completion of the contract.

COMPILED BY N.J.v.R. RABIE

DEPUTY CHIEF ENGINEER:  GOVERNMENT SUPPORTED WATER SCHEMES

DATE:  FEBRUARY 1997
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ANNEXURE A

TABEL:  WATER CONSUMPTION:  EXAMPLE OF A TABLE THAT CAN BE USED IN CALCULATING THE PROJECTED FUTURE WATER CONSUMPTION

	YEAR
	HOUSEHOLD
	INDUS-TRIAL
	INSTITUTION SCHOOLS HOSP. ECT.
	MUNICIPAL AND LOSSES
	TOTAL CONSUMPTION
	AVERAGE DAILY PEAK DEMAND
	GROWTH RATE

	
	NUMBER
	AVERAGE DAILY CONSOMPTION


	
	
	
	DAY
	YEAR
	
	

	
	
	1/c
	m3//d
	m3/d
	m3/d
	m3/d
	m3/d
	m3/d
	m3/d
	%/a

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


A.
PRECEDING WATER CONSUMPTION (A record of at least the preceding 7 years ought to be provided.)


The actual annual water consumption for five years should be shown to provide an indication of the historical growth rate.  Sometimes these particulars are simply not available.  A grouping of available data of actual water consumption according to group consumption and the determination of actual unit consumption of the various population groups, present the possibility to do more accurate projections of future water consumption.  If bulk water meters are not available, summation of sales can be integrated with the general monthly bookkeeping.  With modern accounting equipment it can probably be readily integrated.

B.
CONSULTING ENGINEER'S PROJECTION OF FUTURE WATER CONSUMPTION

1995
The engineer should motivate his method of calculation and assumptions on expected consumption and he may apply any suitable formula in the calculation of the water consumption.   The Departmental standards point to a minimum standard to which consumption for institutions, etc., should be added.  Some engineers assume larger unit consumptions per capita, whether as a result of gardening, high living standards, climatic conditions or  because he does not  estimate separately for schools,  hospitals and businesses,  etc.

2005
The format of this example allows for gradual adjustment of unit consumption which mainly applies  where improved services and exalted  living standards e..g. as a result of future indoors water supply and sewereage.  Rainfall and climate information, nature of population composition and the economic activities  (e.g. wet industries) of the community therefore should be elucidated 2015 in the report.
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ANNEXURE B

Example of a table to calculate the annual cost:

ITEM

DESCRIPTION





          COST (R)

1.


Interest and redemption

1.1


Existing works

1.2


Proposed works




R x A% p.a. for 25 years

2.


Maintenance cost

2.1


Existing works

2.2


Proposed works

2.2.1


4% on mechanical equipment to the value of

2.2.2


1% on pipelines and powerlines to the value of

2.2.3


0,5% on civil works to the value of

3.


Electricity cost E kWh @ B c/kWh

4.


Chemicals Z m3 @ C c/m3

5.


Salaries and wages of operating staff required




i.t.o. section 12A of the Water Act

6.


Administrative costs @ RD per point of connection




Total annual cost




_______________

Based on the estimated annual water consumption the unit of water is x c/m3

NOTES:

(A)  Interest rate at time of application for funds.

(B)  Cost of electricity per unit.

(C)  Cost of chemicals per m3 (kl).

(D)  The actual estimated administrative cost. 

(E)  Total units estimated to be used.

(Z)  Estimated water consumption plus losses.

