Príloha 3

Pokyny pre vypracovanie analýzy dopytu projektov vodného hospodárstva (zásobovanie pitnou vodou a odkanalizovanie)
Hlavným cieľom týchto pokynov je poskytnúť základnú štruktúru a metodický nástroj pre vypracovanie analýzy dopytu v rámci analýzy nákladov a prínosov.

Tieto pokyny vychádzajú z platných nariadení a pokynov Európskej komisie týkajúcich sa prípravy a schvaľovania projektov.

Pokyny boli vypracované expertmi iniciatívy JASPERS na základe zadania riadiaceho orgánu pre Operačný program životné prostredie, preto sú prezentované v pôvodnej, anglickej verzii.

Needs for Demand Analysis

The demand analysis is an integral component of the project development cycle with the analysis providing:

· Overall rationale for the project;

· Sizing and requirements for infrastructure development and design;

· Basis of establishing financial and economic assessment.  
The demand analysis needs to identify:
· Raw water production requirements;

· Potable water consumption;

· Discharge of wastewater by consumers;

· Volume of wastewater to be treated at the wastewater treatment plant.  

Methodologies to undertake demand analysis generally prescribe that a detailed assessment of potable water consumption is made from which the other assessments can then be derived.  In undertaking demand analysis, projections need to take account of:
· The type of consumer to reflect differences in tariff policy allowing revenue projections to be made and to assist in determining the potential economic benefits derived from the proposed investments;

· Spatial considerations where water production / distribution and wastewater treatment systems are not integrated.  

Projections need to be presented for the project life taken as 30 years.  The projections should be made on an annual basis and to enable adequate planning of water production needs a seasonal distribution may also be required.  The latter assumes increased importance where demand is highly seasonal, such as increases caused by tourism, or water resources are subject to seasonal variation that may result in constraint issues.  
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1 Basis of Projecting Water Consumption
1.1 Spatial and Consumer Disaggregation Needs
Projections of water consumption are the basis to derive water production needs and to establish wastewater flows.  The projections are required to enable technical engineering decisions to be made and to enable cost – benefit analysis to be performed.  In making projections of water consumption the forecasts need to be sufficiently dis-aggregated to allow:
· Spatial aspects;

The forecasts need to take account of spatial aspects that could affect decisions for the location of water treatment facilities, water supply and wastewater transmission pipelines, and wastewater treatment plants.  Project rationale being advocated requires amongst others an option analysis, this in particular for wastewater treatment projects will require comparison of treatment within individual communities or the conveyance of wastewater to larger centralised facilities;

· Cost – benefit analysis
The forecasts need to establish total and incremental consumption generated by the project.  Incremental consumption can arise from new connections or by improving type of connection and / or the reliability of supply.  Revenue assessment requires total and incremental consumption to be presented according to existing (and future) tariff categories.  
1.2 Domestic Consumption
1.2.1 Determining consumer groups 

Domestic demand can either be projected singularly or according to the individual characteristics of defined groups of consumers.  The latter is preferable as it provides a more robust analysis where substantive changes in consumer mix are expected and consumption patterns change between consumers.  The former is often more practical in being less data intensive and time consuming.  However, despite this owing to differences in consumption patterns and demand forecasting methodologies a distinction between metered and not metered premises needs at the minimum to be made.  The types of consumer groups that could be considered included:
	
	Metered
	Non metered

	Apartment 
	
	

	House – Urban
	
	

	House – Rural
	
	

	Shared yard connection
	
	

	Standpipe
	
	


A more elaborate classification of consumer groups can be considered, for example taking into account type and number of bathroom appliances (shower / bath).  However, unless significant changes in the proportion of population within these more defined consumer groups are expected this further refinement can be considered not necessary.  

1.2.2 Establishing existing demand

Average consumption (expressed in litres per capita per day – l/c/d) for each consumer group needs to be derived from billing data.  A minimum of one year data is required, but it is more preferable to obtain between 3 and 5 years consumption increasing certainty and allowing some trend analysis to be undertaken.  In deriving existing consumption levels, note should be taken of any supply constraints that exists and an assessment should made be on the actual impact this constraint has on consumption levels.  
1.2.3 Establishing parameters for demand projections

The main parameters are:

	
	Parameter
	Basis

	1
	Population level
	Municipal / national projections

	2
	Average household size
	

	3
	Number of households
	

	4
	Connection rate
	Established by the service provider and linked to proposed investment plan

	5
	Type of connection
	

	6
	Metering rate
	

	7
	Changes in household income levels
	Municipal / national projections

	8
	Changes in cost of water and wastewater services
	Established by the service provider with objective of obtaining full cost recovery


These need to be derived on an annual basis covering the projection period.  However, it is often simpler to derive the parameters on a periodic basis (every five years) and linear interpret between data points.  
1.2.4 Projecting consumption of metered connections
Average consumption levels (l/c/d) by the identified consumer group should be projected as:

ACt = AC(t-1) * (1 + I) ^IE * (1+ T) ^PE

Where


AC 
is average consumption (l/c/d);

I 
is the percentage change, in real terms, in average household income;

IE
is income elasticity;

T 
is the percentage change, in real terms, in the tariff for water supply and wastewater services;

PE
is price elasticity

In the defined relationship, water consumption is projected to have:
· A negative relationship with increases in the cost of services;

· A positive relationship with increases in income level.  

Specific price and income elasticities need to be defined and should be derived from available data within Slovakia.  

Many estimates of price and income elasticities for domestic water demand are available and show a consensus that demand is inelastic, but not perfectly.  

Price elasticity measures the change in consumer demand in response to adjustments in the price with prices being negatively correlated with the demand quantity.  In considering price elasticity consideration has to be given to “essential” and “non-essential” uses.  Price effects on water consumption are usually limited to water supply for non-essential use.  Thus at a low consumption levels, where a high proportion of consumption is for essential use, demand is less sensitive.  
As with demand for other goods and services, there is a firm relationship between household income and the demand for water.  The relationship is defined as the income elasticity with respect to demand for water.  Income effects on demand suggest that as income levels increase elasticity becomes more inelastic with evidence suggesting the once household has reached the level where consumers have a reasonable range of facilities, per capita demand stabilises.  
International experience has shown short term price elasticity to vary between -0.3 and -0.1, with long term demand being more sensitive.  Income elasticity has been shown to be more variable with experiences ranging between 0 and more than 1.  An average income elasticity of 0.46 is often cited with demand therefore being inelastic in terms of income changes.  

In Slovakia average domestic water consumption has fallen from around 160 l/c/d in the year 1995 to around 120 l/c/d.  This has co-incided with large increases in the cost of water and in household income.  Research conducted on residential water demand in Slovakia
 has concluded that price elasticity is between -0.35 and -0.5 with sensitivity being slightly higher than in EU countries.  Consumption in Slovakia historically has been higher (more non essential use) and price changes have been larger than those experienced in EU/ OECD countries
.  Income elasticity is concluded to be between 0.7 and 1.  The actual price and income elasticities to be applied shall depend on individual supply characteristics including current consumption levels and projected changes in price and income parameters.  A decision matrix is provided in footnote 1, below.  On the basis of projected increases in tariff and income levels the research concluded that on average future consumption would be between 135 l/c/d and 165 l/c/d.  This is broadly consistent with consumption levels in EU countries.  
Total consumption is derived by applying the projected population (including projected new connections) in each consumer category against the projected average consumption level in that consumer category.  

TC = P * AC * 365/1000

Where

TC
is total consumption (in m3 per annum);

P
is population served;

AC
is average consumption (in l/c/d).  

1.2.5 Projecting consumption of non metered domestic connections
For the purpose of projecting water consumption to determine financial revenues, the assumed consumption used for billing purposes should be applied to the number of population served.  

TC = P * AC * 365/1000

It needs to be recognised that for none metered connections the assumed consumption used for billing purposes is unlikely to be the actual consumption.  A better estimate of actual consumption would be required for engineering purposes.  Better estimates of actual consumption can either drawn from the experience of the water utility, derived from water balance analysis or from a discrete metering programme.  In projecting actual consumption of non metered connections since no metering is in place, consumption is not price sensitive and therefore future consumption is not subject to price elasticity.  Consumption remains sensitive to changes in income levels.  However, these impacts tend to realised over the longer term and increases in appliance ownership and use tend to be offset by improvements in water use efficiencies.  It is therefore proposed that income elasticity of demand is not applied in projecting consumption of non metered domestic consumers.  
1.3 Industrial and Commercial Consumption
1.3.1 Composition of consumption
The category could comprise:
· Industrial consumption for production purposes;

· Industrial consumption to meet employee needs;

· Commercial consumption.  
Separate forecasts for each grouping should be made. Where individual industries account for a significant proportion of total demand or have a seasonal impact on flows specific forecasts for the concerned industry.  

1.3.2 Basis of projecting consumption

The level of consumption can be related to economic activity with consumption levels responding to changes in demand for products (with having a direct relationship to consumption for production purposes and indirectly through the number of employees / floor space required).  International analysis of demand patterns has shown that consumption is less responsive to changes in economic activity, albeit that this relationship depends on the particular industrial structure, with this relationship also taking into account of improvements in the long term efficiency of water use.  

The relationship between economic activity and consumption is specific to the local environment and hence is best established on a case by case basis using regression analysis.  However, undertaking regression analysis that requires reliable long term data (a minimum of ten years / data points is required).  The changing economic conditions and structure of the Slovak economy over the last ten to 15 years reduces the appropriateness of undertaking this analysis to project future consumption patterns.  
It is therefore proposed that a uniform relationship is applied where adequate data is not available.  
C = C (t-1) *0.33 + C(t-1) * 0.67 * (1+ E/2)
Where 

C
is total consumption (in m3 per annum);

E
is percentage economic growth (in real terms);
Proposed weightings should be changed to match local circumstances

Further consideration can be given to the inclusion of price elasticity into the relationship.  However, in many industries the cost of purchased water from the municipal supply enterprise makes up only a small proportion of total costs and therefore price elasticity of demand tends to be relatively inelastic.  Price elasticity impacts also show considerable variation between types of industries.  It is therefore recommended that price elasticity impacts are not included in the demand analysis unless under specific circumstances where existing industrial demand constitutes a large proportion of total demand or significant changes in tariff levels are envisaged.  In these circumstances, and on the basis of international experience
, price elasticity of industrial water consumption (from a municipal network) is shown to be around -0.3.  The inclusion of price elasticity would give a consumption relationship of:
Ct = (C (t-1) *0.33 + C(t-1) * 0.67 * (1+ E/2))*(1+T)^PE

1.4 Institutional / Budgetary Consumption
1.4.1 Composition of consumption
The category comprises consumption by 

· social service providers (schools / hospitals);

· municipal administration;

· national public institutions (army etc).  
a) Basis of projecting consumption

Water consumption by institutional bodies mostly is for personal use (employees and users) and cleaning needs.  The provision of social services and the need for government administration is linked to the size of the population with national guidelines prevailing for items such as number of school places and hospital beds per resident.  Consumption is therefore usually projected using 
· average consumption (l/c/d) of the population in the supply area, 
· impact of known developments, 
· potential efficiency gains;

· price effects (where significant increases in price are projected).  
The impact of known developments should result in a step increase in consumption and therefore should be not mathematically modelled, but manually introduced into the forecast.  Scope for potential efficiency gains need analysed in the context of existing consumption levels, understanding of areas of poor water use practices and the implementation of programmes to disseminate more efficient water use.  Consumption by institutional consumers is sensitive to changes in price, with most institutional bodies operating under a tight budget.  The price elasticity used for domestic demand is most commonly applied to project institutional water consumption.  
Ct = AC(t-1) *(1+T)^PE *(1-Y) * P * 365/1000 + K

Where

C
is total consumption (in m3 per annum);

AC
is the average consumption (l/c/d) for population in the supply area;

Y
is an efficiency factor for enhancements in water use practices;
P
is the population in the supply area;

K
is additional consumption arising from known developments.  

1.5 Conversion of Water Consumption Projections to Water Production
The conversion process needs to take account of:

· Technical and non technical losses (unaccounted for water)

Technical losses comprise leakage from the distribution system, losses as part of the abstraction and treatment process, and other operational uses (including cleaning of the system).  Non technical consumption consists of non billed water use that could comprise theft and none metered connections such as fire hydrants and public fountains.  
The conversion from water consumption to production can be made by:

P = C+ C / (1-TL) * TL + C/ (1-NTL) * NTL

Where

P
is water production

C
is total consumption (in m3 per annum);

TL
is technical losses expressed as a percentage of water production;

NTL
is non technical losses expressed as a percentage of water production;

The initial level of losses can be derived from metered water production and consumption data.  In projecting future levels of technical and non technical losses account needs to be taken of:

For technical losses
· Programmes for replacement of transmission and distribution pipelines;

· Pressure management and re-zoning programmes;

· Changes in treatment processes and efficiencies.  

For non technical losses

· Programmes for encouraging better water management;

· Reduction in number of none metered connections and incidences of metering tempering;

1.6 Conversion of Water Consumption Projections to Wastewater Discharges
The conversion process needs to take account of:

· Differences in connection rates including those with water supply connection and no connection to the sewer system and those with an independent water supply where the water is discharged to the sewer system;
· Contribution factor (percentage of water supply that is discharged to the sewer system from connections).  

The projections should be made for each identified water consumption category by applying the following procedures:

For domestic consumption

WDdom = TCdom * (CRwaste / CRwater) * CF + Y

Where

WDdom
is the volume of wastewater discharged by domestic consumers;

TCdom
is the total consumption of domestic consumers;

CRwaste
is the percentage of population connected to the wastewater system;

CRwater
is the percentage of the population connected to the water supply system;

CF
is the contribution factor;

Y
is the volume of wastewater discharged that is not supplied through the municipal water supply system.  
It requires determining the value of the contribution factor and a methodology to project the volume of wastewater discharged from none water supplied connections.  

· The contribution factor is the volume of water supplied that is discharged to the sewer network.  This proportion depends on the structure of consumption in particular the amount used for uses such as garden watering and car washing.  Values applied range between 0.85 and 0.95.  A higher contributory factor would be expected in urban areas than in rural areas.  
The contributory factor should be applied to project wastewater flows for engineering (design) purposes.  It is not required where the projections are used to determine future revenues as in most instances households are billed the same volume of water supply and wastewater.  
· Wastewater discharged by domestic consumers that is not supplied through the municipal water supply system and may comprise of own resources (garden wells) and more probably from separate hot water supplies
.  Volumes abstracted from alternative sources and discharged to the sewer largely depend on the use preference of the consumer and in the absence of large changes in prices and standard of supply should be unlikely to significantly change.  
For commercial / institutional demand

WD = TC(inst) * CRwaste + Y

Where

WD
is the volume of wastewater discharged;

TC(inst)
is the total consumption of institutional consumers;

CRwaste
is the percentage of water supply connections that are also connected to the wastewater system;

Y
is the volume of wastewater discharged that is not supplied through the municipal water supply system.  

A contribution factor is normally not applied as most use is non consumptive and volumes of water supplied are similar to volumes of wastewater discharged.  

For industrial demand
WD = TC(ind) * CRwaste* CF + Y

Where

WD
is the volume of wastewater discharged;

TC(ind)
is the total consumption of industrial consumers;

CRwaste
is the percentage of water supply connections that are also connected to the wastewater system;

CF
is the contribution factor;

Y
is the volume of wastewater discharged that is not supplied through the municipal water supply system.  

In this process a decision needs to determine the appropriate value of the contribution factor and a methodology proposed to project the volume of wastewater discharged from none water supplied connections.  

· The contribution factor is the volume of water supplied that is discharged to the sewer network.  This proportion depends on the structure of consumption in particular the amount used for consumptive industrial processes.  Values applied tend to be around 0.90 but could be substantially lower where industries such as the drink industry account for a large proportion of consumption.  

· Wastewater discharged by industrial consumers is that not supplied through the municipal water supply system mostly comprises own resources with industries preferring to develop own untreated sources to meet productive requirements.  Use of municipal potable water supply is normally restricted to meeting employee and cleaning needs and in industrial processes that require a treated water supply.  

1.7 Conversion of Wastewater Discharge Projections to Volumes to be Treated
The conversion process needs to take account of:

· Sewered areas that are not connected to a wastewater treatment plant and discharge untreated sewage to local watercourses;

· Net Infiltration;

· Direct discharges at the treatment plant.  

Separate projections would be required for each wastewater treatment plant.  

The projections should be made for each wastewater treatment plant by applying the following procedures:

DWF = WD * Z * U * (1-In) + D

Where :

DWF
is the dry weather flow arriving at the treatment plant;

WD
is the volume of wastewater discharged;

Z
is the proportion of the wastewater discharged that should be served by a treatment plant;

U
is the proportion of wastewater discharged in the served area that arrives at the treatment plant;

In
is the net infiltration rate expressed as a percentage of the volume of wastewater discharged;
D
is the volume of wastewater (such as discharges from septic tank emptying vehicles) that is discharged directly at the treatment plant.  
The net infiltration rate can be determined where flows at the wastewater treatment plant are metered.  In the absence of metered measurements, the flow needs to be determined using best engineering practices and experience of the operating utility.  

In addition to the above projection of dry weather flow, for planning and operational purposes the following measures are also normally required:

	Maximum average daily flow
	DFW * appropriate factor (1.1)

	
	

	Diurnal peak flow
	DFW * appropriate factor (2)

	
	

	BOD Contribution

	Population served * g/capita/day

	
	+ Non domestic flow * 1000 * mg/m3 / 1,000,000

	
	+ Non connected population * g/capita/day * collection factor

	
	= BOD Strength in kg/d

	
	Kg/d * 1,000,000 / (DWF *1000)

	
	= BOD Strength in mg/l


1.8 Sensitivity Analysis
The completed demand analysis should be subject to sensitivity analysis producing a low, central and high forecast.  The sensitivity analysis should consider changes in the following parameters:
· Population levels;

· Connection rates to water supply and wastewater;

· Income levels and economic growth;
· Levels of unaccounted for water;

· Levels of infiltration.  

2 Structure of Demand Analysis

2.1 Structure of Demand Analysis for a Feasibility Study
A possible structure for the demand analysis that should be treated as a separate chapter in the Study is provided below:

	1.1
	Recent Trends in Water Consumption

	1.1.1
	Service Levels and Standards
	Details of number of connections, premises and population served with separate analysis for domestic and non domestic consumer groups;

	1.1.2
	Meter Practices and Standards
	Summary of degree to which supplies are metered and accuracy of data

	1.1.3
	Water Consumption
	Review of existing consumption patterns analysing data for at least the past 5 years with data taken from billing records. 

	
	· Domestic Consumption
	Calculation of consumption on the basis of litres per capita per day, with analysis describing reasons for changes and comparison with consumption levels in similar environments in Slovakia and other Central and Eastern European countries as well as in the more developed Western Europe.  

	
	· Non Domestic Demand
	Trend analysis reviewing the last five years and comparison with other countries.  The analysis should clearly show the proportion of total demand that is taken by non domestic consumers.  A separate analysis showing type of use should be undertaken for industrial and other large users that account for more than 5% of non domestic demand.  

	1.2
	Recent Trends in Water Production

	1.2.1
	Water Production
	Trend analysis over at least the last five years highlighting any resource constraints with assessment of the impact of these constraints.  

	1.2.2
	Unaccounted for Water
	Calculation of unaccounted for water levels with comparison to other areas in Slovakia and internationally.  Where large amounts of unaccounted for water are realised further analysis should be undertaken as part of the engineering requirements of the Feasibility Study.

	1.3
	Recent Trends in Wastewater Flows

	1.3.1
	Connections to Sewer Network
	Details of number of connections, premises and population served with separate analysis for domestic and non domestic consumer groups;

	1.3.2
	Volume of Wastewater Discharged
	Review of existing consumption patterns analysing data for at least the past 5 years with data taken from billing records.

	
	· Domestic Consumers
	Calculation of discharge per connection or population served with this verified against water consumption levels;

	
	· Non Domestic
	The analysis should clearly show the proportion of total demand that is taken by non domestic consumers.  The analysis also needs to focus on discharges of wastewater (pre-treated) from own water resources.  A separate analysis should be undertaken for industrial and other large users that account for more than 5% of non domestic demand.  

	1.3.3
	Volume of Wastewater Treated
	Analysis should report show data on an annual and daily basis and include volume of flows arriving at the plant and the strength of the wastewater, in at least terms of BOD5 loading.  

	1.3.4
	Infiltration Rate
	Calculation of net infiltration (including rainwater) levels with comparison to other areas in Slovakia and internationally.  Where large amounts of infiltration are realised further analysis should be undertaken as part of the engineering requirements of the Feasibility Study.

	1.4
	Approach to Consumption Projections

	1.4.1
	Domestic Water Consumption
	Assumptions concerning:
· Population projections;

· Connection rates for water supply
· Consumption levels and impact of changes in metering policy;

· Determination of price and income elasticity that in particular take account of the tariff structure to be applied;

· Projections of consumption levels (litres per capita per day);

	1.4.2
	Non Domestic Water Consumption
	Assumptions concerning:

· General growth rates to be applied;

· Specific development trends for large water users / wastewater dischargers;

	1.4.3
	Domestic and Non Domestic Discharges of Wastewater
	Assumptions concerning:
· Proportion of water consumed discharged;
· Connection rates to the sewer and to the treatment plant;

	1.4.4
	Unaccounted for Water and Levels of Infiltration
	Assumptions concerning:
· Allowances for unaccounted for water and infiltration rates;

· These should be consistent with proposed engineering measure.  

	1.5
	Projection of Demand
	

	1.5.1
	Water Consumption
	Projections of flow, by consumer group, on an annual basis expressed in terms of m3 and m3 per day over the 30 year evaluation period

	1.5.2
	Water Projections
	Projections as above but distinguishing between demand and unaccounted for water

	1.5.3
	Wastewater Discharged and Treated
	Projections expressed in above terms showing volumes discharged to the sewer by consumer group and volumes treated separately showing levels of infiltration / rainwater.  


2.2 Basis of Reviewing Demand Analysis
The key assumptions and findings that should be checked in reviewing the suitability of demand projections include:
	Population projections
	These should be consistent with recent trends and projections at a national level.  It would be expected that only a very modest (if any) growth will happen.  Often projections produced by individual municipalities are over inflated.  Explanations will need to be sought for significant variations against basic expectations.  

	Domestic consumption levels
	These should show modest changes in water consumption.  Income and price elasticity parameters should be consistent with above recommendations.  Changes in price (tariff) should be consistent with the financial needs of the Operating Entity and the impact of the project.  Changes in income levels should be similar (or slightly above) projected increases in GDP;

	Domestic connection levels
	Any changes in projected connection rates for water supply and wastewater should be checked for consistency with the proposed investment schedule.  Furthermore, the practicalities of achieving a 100% connection rate should be examined.  

	Domestic wastewater discharge rates
	On a per capita basis these should be below water consumption levels.  

	Non domestic consumption (industry)
	A clear description of the volumes consumed / discharged should be provided.  A small annual growth could be expected from existing connections.  Any large growth in consumption or new consumers must be clearly explained.  

	Non domestic consumption (institutional / commercial)
	Methodology applied should ensure that consideration has been given to efficiency gains and account is properly taken of any increase in the supply area and the additional commercial and institutional bodies that will be served.  However, a small increase in consumption would be reasonable.  

	Unaccounted for water
	A reduction in unaccounted for water levels should be expected.  However, it is important to check that any reduction is connected to a leak detection programme and necessary capital investments.  Rates below those achieved in Western European countries would not be expected and projections should be consistent with other Central and Eastern European countries;

	Infiltration
	The overall rate should take account of changes to the existing system and new infrastructure.  A general reduction in the level of infiltration / rainwater intrusion should be projected.  However, this must again be correlated with appropriate investment and management programmes.  
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Figure 1 : Basis of Demand Projections








� Residential water demand in the Slovak Republic, Dalmas and Reynaud – 2003.  
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� Often cited as being between -0.21 and -0.45 (World Bank)


� Reynaud (2003) – An econometric estimate of industrial water demand in France – found average network water elasticity to be -0.29 (ranging between -0.1 and -0.79 depending on the type of industry) and an elasticity of -1.42 for treated water (ranging between -0.9 and -2.21).  


Other research has suggest price elasticity of demand for:





Food industry between -0.317 to -0.393;


Non food industry and commercial use between -0.074 and -0.106


Paper and pulp industry -0.5885


Plastic / rubber -0.1534 





� In circumstances where hot water is either supplied or billed directly by a separate enterprise the volume supplied for hot water should to be projected as proposed for municipal supplies by applying price and income elasticities  Hot water supplies comprise non consumptive (heating) and consumptive uses (washing / cleaning).  The latter is discharged to the sewer.  In making this analysis, caution should be taken to avoid doubling counting of wastewater flows that could be derived in projecting discharges from the independent heat / hot water producers where these producers are supplied with cold water from the municipal system.  


� Appropriate allowances need to be determined for population connected, those using septic tanks that are periodically emptied and non domestic wastewater.  These will vary according to the characteristics of the supply area.  
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