
Water Research Institute 
Nábrežie arm. gen. L. Svobodu 5, 812 49 Bratislava, Slovak Republic 

 

 
         
     Georgia’s Environmental Outlook  
 

 
 
 
 
 
 
 
 
 

ECONOMIC MODEL TO CALCULATE THE INVESTMENT COSTS 
FOR CONSTRUCTING COLLECTION AND TREATMENT OF URBAN 

WASTE WATER IN GEORGIA 
 
 
 

 
Project SAMRS/2018/VP/01/07 

 
 
 
 
 
 
 
 

 
 
 
 
 

August 2020 
 
 
 
 
 
 



  



LIST OF ABBREVIATIONS AND ACRONYMS 
 

BOD  Biological Oxygen Demand 
COD  Chemical Oxygen Demand  
EU  European Union 
EUR  Euro 
FEASIBLE Financing for Environmental, Affordable and Strategic Investments that Bring on 

Large-scale Expenditure 
GEL  Georgian Lari 
N  Nitrogen 
NH4 – N Ammonium 
P  Phosphorus 
p.e.  Population Equivalent 
SS  Suspended Solids 
UWWTD Urban Waste Water Treatment Directive 
UWWTP Urban Waste Water Treatment Plant 
WFD  Water Framework Directive 
WWTP Waste Water Treatment Plant   



TABLE OF CONTENTS 
 
1 INTRODUCTION ............................................................................................................ 5 

2 MODEL DESCRIPTION................................................................................................. 7 

2.1 Principles of investment costs calculation................................................................. 7 

2.1.1 Collection cost function ................................................................................. 8 

2.1.2 Treatment cost functions ................................................................................ 9 

3 ADAPTATION OF THE MODEL TO LOCAL CONDITIONS ............................... 12 

3.1 Price correction factors ............................................................................................ 12 

3.1.1 Application of price correction factors ....................................................... 13 

3.2 Technical correction factors .................................................................................... 14 

4 ESTIMATION OF INVESTMENT COSTS IN THE PILOT RIVER BASIN ........ 15 

4.1 Assumptions for collection system costs calculation .............................................. 15 

4.2 Assumptions for treatment costs calculation ........................................................... 16 

4.3 Calculations and results ........................................................................................... 17 

4.3.1 Operation and maintenance costs ............................................................... 24 

5 CONCLUSIONS AND RECOMMENDATIONS ....................................................... 25 

6 REFERENCES................................................................................................................ 26 
 
 



5 
 

1 INTRODUCTION 
 

An essential aspect of construction of wastewater infrastructure are investment costs, because 
sewerage networks and urban wastewater treatment plants constitutes one of the most 
expensive engineering infrastructure. Routes of sewerages and localities suitable for treatment 
plants construction are determined by conditions that are given and must be respected – for 
example, total costs are highly dependent on the topographical conditions, size and type of 
built-up areas, geomorphology of the municipality, industry, natural and climatic conditions.  

Besides all mentioned factors which have a significant impact on the height of sewerage 
constructions costs, investments are also significantly influenced by the principles of 
agglomerations delineation, chosen optimal variant of the solution, priorities of the sewerage 
infrastructure construction, technical and technological solutions etc. An appropriate design of 
the wastewater infrastructure should respect all of these elements. Analysis of the investment 
costs follow also from compliance with the requirements of the Council Directive 91/271/EEC 
concerning urban wastewater treatment, or in abbreviated form Urban Waste Water Treatment 
Directive (UWWTD). 

Indicatively, costs are usually in range of 70 - 80% for sewerage network and in range of 20 - 
30% for UWWTP of the total costs for sewerage construction (contains sewerage network and 
UWWTP). When designing and constructing sewerage networks, the optimal technical 
solution for the current conditions and the predictable development of the agglomeration is 
crucial.  

The lifetime of sewerage network can reach, and is generally designed, for up to 100 years. 
During its lifetime it should work without failures, only with operating and maintenance costs. 
Therefore, use of modern construction technologies and the highest quality materials is 
recommended. The fact is, that the construction of sewerage networks is expensive, but on the 
other hand, possible repair of poorly executed sections can eventually be more expensive than 
the construction itself. Experience has taught us, that possible consequences of unjustified 
savings in construction process are being passed on future generations.  

The construction part of treatment plant has a lifetime of 50 years or more, but lifetime of the 
mechanical and technological equipment of UWWTP is considerably shorter. For example, the 
lifetime of probes, control and regulating elements is about 5 to 10 years, while the lifetime of 
pumping equipment, aeration elements or mechanical devices is about 10 to 15 years. Also 
technological processes themselves are being developed and the quality requirements for 
purified water are increasing as well. Therefore, it is necessary to consider a change/upgrade 
technology of treating process and associated reconstruction of UWWTP.  

Eligible investments include costs associated with connecting new inhabitants, industry and 
services to public sewerage and costs connected with construction or reconstruction of 
UWWTPs. With an optimally designed sewerage network, operating costs should not be 
excessively high. Generally, they consist of maintenance and routine repairs (except 
mechanical and technological equipment of pressure and vacuum sewers and pumping 
stations). 

The purpose of this report is to describe methodology for indicative calculation of costs of 
wastewater infrastructure in agglomerations that follow from compliance with the requirements 
of the UWWTD. In Slovakia, we have already had a good experience with financial cost 
estimation with the calculation by financial model FEASIBLE (name stands for Financing for 
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Environmental, Affordable and Strategic Investments that Bring on Large-scale Expenditure), 
which enables the cost calculation for infrastructure in water sector.  

In our case, the part dealing with discharge and treatment of wastewater is important. The 
approach used to assess the costs is based on generic/standardized cost functions, with our 
modifications which take local conditions into account. We have concluded, that the generic 
cost functions values are comparable to Slovak conditions and could be adapted to Georgian 
conditions. 

FEASIBLE was developed and used for costing of the water sector infrastructure in a number 
of countries since 1998. Our point of interest was oriented on the wastewater collection and 
treatment components of the model. Estimation of costs is made on transparent manner as all 
assumption can be reviewed. 
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2 MODEL DESCRIPTION 
 

The objective of described methodology and approach is to estimate the compliance costs 
related to compliance with UWWTD. According mentioned Directive, agglomerations with a 
size category above 2 000 p.e. are subjected to obligations for collection, treatment and 
discharge of wastewater from urban and industrial sectors.  In this context, the key requirements 
in the directive are focused on increase connection rate to collecting systems (Article 3) and ensure 
more stringent treatment of collected wastewater (increase in treatment level required by Article 4 
or Article 5 when the discharge is to sensitive areas). 

The FEASIBLE methodology was developed to support calculation of costs for infrastructure 
in the water sector, including disposal and wastewater treatment. Eligible investments include 
costs associated with connecting new inhabitants, industry and services to public sewer system 
and costs connected with its construction or reconstruction and construction of UWWTPs. The 
cost estimates cover the most important elements of compliance (collecting and treatment) and 
are based on the available data. 

The approach that has been developed to calculate the costs is based on standardised/generic 
cost functions which allow relatively easy estimation of the expenditure needs of alternative 
service and environmental targets with a limited data collection effort. Results can be used for 
analysis and comparison of required finance with available funds. 

Below are the major benefits of using FEASIBLE model, which are also the main reasons why 
it was decided to use it for our specific needs to estimate of costs for wastewater infrastructure 
in Georgia: 

• availability of the methodology; 
• tested and documented approach; 
• allow an easy estimation of the costs with a limited data collection effort; 
• versatility of the model (applicable in developing countries); 
• the cost functions use the person equivalents as the main cost driver. This value is one 

of the key parameters that the specific directive requirements relate to and it is 
information that is available for the majority of agglomerations in the EU; 

• it is easy to reassess cost estimates; 
• the cost functions are adjusted to reflect national price levels, differences in national 

price and cost levels are included by a price correction factor. 

The approach for costs calculation presented in this document is based on the FEASBLE model 
methodology which was adapted to the needs of our assignment. It is focused only on new 
investments in collection and treatment infrastructure. 

 
2.1 Principles of investment costs calculation 
In terms of investment cost calculation, Article 3, 4 and 5 constitute the main requirements in 
the UWWTD, where:  

• Article 3 concerns the collection of wastewater in agglomerations above 2 000 p.e. 
and requires that all agglomerations in this category are provided with a system for 
wastewater collection; 

• Article 4 concerns the requirements for secondary wastewater treatment; 
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• Article 5 concerns the requirements for more stringent treatment in case of discharge 
into sensitive areas. 

The main tasks of the cost analysis is to use and adjust existing methodology for estimation 
of costs and application of this costing methodology to estimate the costs. The model is based 
on the generic cost functions, which are separately determined for: 

1) collection  
2) treatment (primary, secondary, tertiary level) 

The cost, or investment expenditure function is actually replacement value function used to 
estimate the investment expenditure for new infrastructure.  

FEASIBLE uses one cost function for the collection system and five cost functions for 
treatment (based on a type of technology used on wastewater treatment plant), which forms the 
basis for the calculation of the expenditure need. Using these functions, it is possible to 
calculate estimated amount of costs based on the data on the existing situation and required 
goals. However, the accuracy of the calculation largely depends on the scope and reliability of 
the input information. 

 
2.1.1 Collection cost function 
This component of FEASIBLE model involves main activities providing wastewater disposal 
through single pipe wastewater collection system from the properties of wastewater producers 
to the UWWTP. 

The cost calculation related to the collection takes into account the requirements of the 
Directive which includes network systems and also pumping stations in agglomerations where 
their use is relevant. The determination of the pumping stations cost estimation is described in 
more detail in the section focused on technical correction factors for collection system. 

For collection networks, the model applies following assumptions: 

• total length of sewage pipes was determined according to number of connected p.e.; 
• necessary diameter of pipes was taken into account; 
• total costs take into account length and diameter of pipes. 

That means, that the cost function for the collection network has been developed as a result of 
combining the assumptions on the function concerning total pipe length based on connected 
population, with the default distribution on pipe diameters as a function of population size and 
the unit price of pipes of different diameters. 

The investment expenditure function for collection networks illustrated on Figure 1 is a result 
of combining the assumptions on the function which were mentioned above. It displays the 
unit investment costs as a function of agglomeration size (number of p.e.).  

The cost function show the costs for a single pipe separate system without storm water run-off. 
To determine the costs needed to build a combined sewer system, i.e. situation when rainwater 
and wastewater are collected in the same pipeline, based on the FEASIBLE methodology, it is 
proposed that expenditure should be considered approximately 2,5 times higher than in a case 
of single pipe separate system. 
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Figure 1: Investment expenditure function for wastewater collection networks 

 
Source: Consultant's estimate 
 

Calculation of required investments in collection infrastructure to comply with the UWWTD 
for agglomerations in category above 2 000 p.e. is based on these principles: 

• for agglomerations with collection network already completely built, its status was 
considered as satisfactory, without demand of additional financial requirements; 

• for agglomerations with collection network partially built, necessary financial means 
for completing parts of agglomerations without network were determined; 

• for agglomerations without collection network, necessary financial means for 
construction of sewage network in whole agglomeration were determined. 

The calculation of additional connection to the collection networks is based on consideration that 
new connections are equal to investment costs of remaining connections. Cost estimates do not take 
the actual state of the infrastructure into account. There might be a need for rehabilitation or 
renovation of the existing systems. 

The investment cost function for wastewater collection networks reflects the costs of a single 
pipe separate system excluding storm water run-off, i.e. it is designed for separate urban 
wastewater only. In part of agglomerations, where collecting system has already been built, the 
status should be considered as satisfactory without any further financial requirements.  

 
2.1.2 Treatment cost functions 
Like expenditure function for wastewater collection networks, generic cost functions for 
wastewater treatment were also developed as a part of FEASIBLE model. Presented 
standardised functions for wastewater treatment were based on a construction costs from a 
sample of Danish treatment plants. 

For treatment, the model applies following assumptions: 

y = -190,3ln(x) + 2828,8
R² = 0,8916
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• influent water quality (yearly average): 
Raw wastewater quality in mg/l 

BOD N NH4 - N P SS 

250 50 30 8 300 

Table 1: Raw wastewater quality (consultant's estimates) 

• the pollution parameter used in the expenditure functions is p.e. The number of p.e. is 
defined as the total load of BOD (including industry) divided by 60 g/day; 

• the function assumes a wastewater flow of 200 litre/p.e./day (if wastewater production 
is smaller it does not significantly affect the total price); 

• ratio of values BOD on inlet and N on inlet is 4,5; 
• peak flowrain/peak flowdry weather is equal to 2; (ratio of water quantity during rain 

periods and rainless periods is 2); 
• "medium quality" design of treatment plants, very expensive and very cheap solutions 

have not been assumed. 

Organic pollution (BOD) is the primary parameter for establishing the costs functions for the 
capital expenditure of new wastewater treatment plants. 

Wastewater treatment plants were divided into categories from 1 to 5, where category refers to 
five cost levels each having its own cost function. Categories are based on a combination of 
experiences with design of treatment plants over many years and construction costs.  

The categories are assumed to provide the effluent quality listed in Table 2. 

Category Treatment 
Effluent quality in mg/l 

BOD N NH4 - 
N P SS 

Category I Mechanical 175 45 35 7 25 

Category II 
Mechanical with P removal 100 40 35 2 25 

Mechanical-Biological 25 35 30 6 25 

Category III 
Mechanical-Biological with P removal 15 35 30 1 25 

Mechanical-Biological-Nitrification 15 35 2 6 25 

Category IV 
Mechanical-Biological-Nitrification with P removal 15 35 2 1 25 

Mechanical-Biological-Nitrification-Denitrification 15 8 2 6 25 

Category V Mechanical-Biological-Nitrif.-Denitrif.-with P removal 15 8 2 1 25 

Table 2: Effluent quality by type of treatment (consultant's estimates) 

The investment expenditure functions for wastewater treatment illustrated on Figure 2 present 
a result of combining the assumptions on the function which were mentioned above. It displays 
the unit investment costs as a function of number of p.e. Five basic technological categories of 
wastewater treatment were taken into account and for each type the related function was used. 
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Figure 2: Investment expenditure functions for wastewater treatment 

 
Source: Consultant's estimate 
 

The investment cost functions are shown in Table 3. 

Technology 

Cost functions EUR per p.e.  

Load in p.e. 

2 000 - 100 000 over 100 000  

Category I 10^(-0,2073*log(PE)+3,6385) *0,23 92 

Category II 10^(-0,2632*log(PE)+4,0149) *0,23 115 

Category III 10^(-0,2808*log(PE)+4,1823) *0,23 138 

Category IV 10^(-0,2612*log(PE)+4,2600) *0,23 207 

Category V 10^(-0,2722*log(PE)+4,3608) *0,23 230 

Table 3: Investment expenditure functions for wastewater treatment plants 

Calculation of required investments in treatment infrastructure to comply with the UWWTD 
for agglomerations in category above 2 000 p.e. is based on these principles: 

• determination of necessary financial means for upgrading UWWTP in agglomerations 
with an insufficient level of treatment; 

• determination of the necessary financial means for the construction of new UWWTP 
in agglomerations without wastewater treatment. 

  

0

100

200

300

400

500

600

700

0 50 000 100 000 150 000 200 000 250 000 300 000

U
ni

t i
nv

es
tm

en
t c

os
ts

 in
 E

U
R 

pe
r p

.e
.

Size of agglomeration (number of p.e.)

Category I Category II Category III Category IV Category V



12 
 

3 ADAPTATION OF THE MODEL TO LOCAL CONDITIONS 
 
An important factor in design and construction of collection systems and wastewater treatment 
plants is optimal technical solution related to local conditions and development of 
agglomerations. The cost functions as described in the previous chapter were designed to 
reflect national price levels. In order to use the model for Georgian conditions, it had to be 
modified and several correction factors had to be applied in order to adapt the estimated costs 
based on the general expenditure functions to local conditions. In our assignment, the use of 
correction factors is a relatively simple mathematical adjustment to include and calculate the 
general correction of the local price level. The FEASIBLE methodology allows using a number 
of correction factors, and the user should consider whether these are appropriate for the 
particular local conditions and context. 

For our purposes, the correction factors are divided into two categories: 

• price correction factors 
• technical correction factors 

 
3.1 Price correction factors 
Price correction was done using the general principle of cost shares and price indicators. An 
important factor in adapting the model to the Georgian conditions was the comparison of 
international prices and prices in Georgia.  

General calculations of the FEASIBLE model are based on international prices (which are 
similar and applicable to Slovak conditions) and the model uses a set of price correction factors 
to convert results from international prices to local prices. To adapt the model, it is therefore 
necessary to know the information relating to the local price level for land, electricity, fuel, 
labour, equipment etc. Input data for cost calculation was provided by a Georgian partner and 
some were also based on Eurostat's price level indicators. Quality of the data, along with its 
sources are important for achieving the most accurate and correct results.  

The standardized model approximately represents the real pricing conditions in Slovakia, 
therefore generic functions can be corrected by comparing Georgian and Slovak prices of items 
in mentioned categories. 

Price corrections are made on the basis of a comparison of these costs a prices indicators: 

• Land - price of land for industrial use (per square meter) 
• Power - price of electricity for public utilities (per kilowatt hour) 
• Fuel - price of gasoline (per liter) 
• Labour (Blue collar workers) - average annual labour costs per employee in public 

utilities 
• Professionals (White collar workers) - average annual labour costs for engineers and 

similar professionals 
• Consumables - consumable commodities, national prices in % of international prices 
• Equipment - tools for construction, national prices in % of international prices 
• Buildings, construction materials - national prices in % of international prices  

Specific costs and prices indicators which were applied to the model for conversion general 
expenditure functions to local conditions are shown in Table 5.  
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Price correction factor Unit 
International/ 
Slovakia avg. 

prices 

Georgia avg. 
prices Percentage 

Land (€/m
2
) 40,00 30,00 75 

Power (€/kWh) 0,16 0,08 50 

Fuel (€/l) 1,40 0,80 57 

Labour € 12 000 4 000 33 

Professionals € 21 500 12 500 58 

Consumables % 100 70 70 

Equipment % 100 100 100 

Construction materials % 100 100 100 

Table 5: Slovakia and Georgia prices comparison 
 

Note: The average prices presented in the Table 5 are applicable for year 2019. 

The level of the price indicator „Construction materials” was based on the assumption of 
international competition on supply of materials. Under this assumption, material prices should 
be comparable between countries and there should be no significant differences in material 
costs, which was therefore taken into account.  

Same principle was applied also to the price indicator „Equipment”, where the price levels of 
compared items in Georgia were very similar to international prices. A more significant 
difference is assumed in the cost of civil works and the other expenditure elements, such as the 
local manpower costs in Georgia compared to Slovakia. 

Expensive and cheap solutions for wastewater infrastructure have not been assumed. There still 
can be possibility of using cheap low quality products or materials but it will reduce the lifetime 
of the construction significantly leading to higher re-investment needs in the future. Therefore, 
the assessment is based on the use of „normal” level of construction material quality. Lifetime 
of a good designed collection system can be approximately 100 years and lifetime of 
wastewater treatment plant is more than 50 years. For that, it is recommended to use modern 
construction technologies and high quality materials. 

 
3.1.1 Application of price correction factors 
By applying the price correction factors on generic functions for collecting system and 
wastewater treatment, we had received the resulting cost functions for Georgian conditions 
which are described on Figure 3.  

As mentioned above, model uses one cost function for the collection system a five cost 
functions for treatment (based on a type of treatment technology considered. The resulting 
adjusted cost functions are displaying the unit investment costs as a function of number of p.e. 
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Figure 3: Adapted investment expenditure functions for wastewater collection networks and 
treatment in Georgia 

 
 
 
3.2 Technical correction factors 
Technical correction factors include the specific physical conditions of the assessed locality, 
which may have an impact on the significant increase in expenditure of the collection system 
and the UWWTP constructions.  

In order to adapt the generic expenditure functions to local conditions, a number of technical 
correction factors can be used. Correction factors should be also used in the absence of more 
detailed data assessment. 

Technical correction factors for collection system: 

• the service areas have soft ground, which implies that either the ground must be 
excavated and filled with sand, or the pipes must be piloted; correction factor = 1,2; 

• the service areas have rocky ground, which implies difficult excavation conditions or a 
need for blasting; correction factor = 1,2; 

• the service areas have a high groundwater table, which implies a need for pumping 
during the construction period: correction factor = 1,1; 

• the service areas will need only spot wise road surface reinstatement when collection 
pipes are constructed or replaced; correction factor = 0,8. 

Technical correction factors for treatment 

• the site has soft ground with a high groundwater table, which implies that either the 
ground must be excavated and filled with sand or the constructions must be piloted; 
correction factor = 1,3; 

• the site has rocky ground, which implies difficult excavation conditions or a need for 
blasting; correction factor = 1,3; 

• the plant receives storm water from a combined system; correction factor = 1,2.  
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4 ESTIMATION OF INVESTMENT COSTS IN THE PILOT RIVER BASIN 
 

Based on relationships mentioned in previous chapters, necessary finances for construction 
collection systems and wastewater treatment plants were calculated.  If a new collection system 
or treatment plant was required, it was proceeded in such a way that the number of p.e. 
according to size of agglomeration was put into the appropriate functional relationship. Then 
there was chosen required level of wastewater treatment and necessary finance was calculated 
according to functional relationship.  

An important factor in design and construction of collection systems and wastewater treatment 
plants is optimal technical solution related to local conditions and development of 
agglomerations. Usually the costs of collection network construction represent 
approximately about 80 % and costs of wastewater treatment plant about 20 % of the total costs 
of sewage construction. 

In order to calculate costs for collection and treatment, several assumptions have been adopted. 

 
4.1 Assumptions for collection system costs calculation 
As mentioned in Chapter 2, calculation of required investments for sewerage networks is based 
on several criteria. For agglomerations with sewerage network already completely constructed, 
its status should be considered as satisfactory, without demand of additional financial 
requirements. Known information indicate that such a variant does not occur in the Alazani 
River Basin, which means that none of the agglomerations has a completely built sewerage 
network available for all inhabitants of the agglomeration.  
For agglomerations without sewerage network, necessary financial means for construction of 
sewerage network in whole agglomeration were determined. 

For agglomerations with sewerage network partially built, only financial means for completing 
parts of agglomerations without network should be determined. These principle is based on the 
basic criteria of sewage disposal and construction of public sewers which include respecting 
wastewater infrastructure that exists or is under construction, even in cases when their location 
or technical condition is not the most appropriate. However, from the available data it is not 
entirely clear what their availability, status and functionality are. 

Available information suggest that settlements which are located in the Alazani River 
Basin, usually do not have sewerage systems in place. In delineated agglomerations, only the 
larger towns of Akhmeta, Dedoplistskaro, Gurjaani, Kvareli, Lagodekhi, Mukuzani, Telavi and 
Tsnori are partially equipped with collecting systems. Reliable information about their status, 
extent, number of connected inhabitants and water quality monitoring data is very limited. On 
the basis of available information, it can be assessed that the existing sewerage network is 
generally not in good condition and will possibly require in-depth examination of its status and 
extensive rehabilitation.  

It is assumed that a large part of the total length of the sewerage network have insufficient 
capacity or is non-functional, and it will be necessary to rehabilitate these parts. Rehabilitating 
old collection systems (and treatment plants) requires high costs, by among other things. For 
this reason, it has been decided that the real level of connection to the centralized collection 
system in these agglomerations will be replaced by the „substitute” value, for the purpose of 
investment costs calculation, which in our opinion will more accurately reflect the amount 
of investment costs required to connect the whole agglomeration to the collection system. 
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In the case of those agglomerations which include towns with a partially built sewerage 
network, the following factors were taken into account: 

• the dominant proportion of the population of the agglomeration is concentrated in 
mentioned towns; 

• approximate extent of the existing sewerage network; 
• assumed poor technical condition and insufficient capacity of the sewerage network;  
• lack of accurate information (e.g. only the estimated number of people connected to the 

sewerage network). 

After considering available information and the above mentioned factors, it has been decided 
that the calculation of the total investment costs for collection systems in these agglomerations 
would be based on presumption that the present level of construction of a sewerage system is 
40%, which would roughly take into account an existing infrastructure. Although, according to 
the available information, the actual level of construction in individual towns is higher than 
40%, not all settlements in the agglomeration are equipped with collection system and not 
whole existing sewerage system is usable due to unsatisfactory technical, capacity, directional 
and slope conditions. In addition, existing sewerage network would need expensive 
reconstruction due to its technical and moral obsolescence, which is partly taken into account 
in the calculation by the lower level of construction under consideration. It is questionable how 
much of the original sewerage system would meet the criteria set by the relevant EU standards. 
During the renewal, only those sections of the existing sewerage system that are functional and 
at the same time meet the technical conditions could be used. Larger sewer collectors will also 
have to be built to ensure the waste water disposal from a larger area. Thus, for these cases, a 
value of 60 % of p.e. was considered as a value which should represent number of p.e. who are 
still to be connected to a collection system. 

It should be noted that since the cost estimations for the collection network are based on 
assumption that there is no information about the needed length of the network and the pipe 
diameters, results may vary depending on local conditions.  

The investment cost function for wastewater collection networks reflects the costs of a single 
pipe separate system excluding storm water run-off, i.e. it is designed for separate urban 
wastewater only. To determine the costs needed to build a combined sewer system, i.e. situation 
when rainwater and wastewater are collected in the same sewer, based on the FEASIBLE 
methodology, it is proposed that expenditure should be considered approximately 2,5 times 
higher than in a case of single pipe separate system. 

  
4.2 Assumptions for treatment costs calculation 
Since there is currently no wastewater treatment plant in Alazani River Basin, wastewater is 
discharged through discharge points directly into recipients. In town of Kvareli the project for 
rehabilitation of sewage system and construction of the wastewater treatment plant is being 
developed, and in Telavi construction of the treatment plant is underway. 

As there is no constructed and functioning UWWTP yet, the calculation of required 
investments in treatment infrastructure to comply with the UWWTD for agglomerations in 
category above 2 000 p.e. is based on these few principles: 

• determination of the necessary financial means for the construction of new UWWTP in 
agglomerations without wastewater treatment; 
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• for agglomerations designated as sensitive area it is assumed that all agglomerations 
with more than 10 000 p.e. are required to have 3NP type of treatment (advanced 
treatment with N and P removal); 

• for agglomerations designated as sensitive area it is assumed that all agglomerations 
from 2 000 to 10 000 p.e. are required to have 3N type of treatment (advanced treatment 
with N removal); 

• although above mentioned level of treatment technology can be considered as sufficient 
according UWWTD, scenario(s) with alternative level of treatment have been prepared. 

According to the requirements of the UWWTD in terms of wastewater treatment in 
agglomerations from 2 000 to 10 000 p.e., secondary (mechanical-biological) treatment should 
be sufficient. Due to the level of eutrophication and reduction of operating costs for oxygen 
supply, mechanical-biological UWWTP with N removal is recommended. In order to compare 
possible solutions and related costs, several scenarios were prepared (described in the next 
chapter). 

According to the functions mentioned in Chapter 3, the necessary funds for the construction of 
treatment plants were calculated. If in agglomeration was a requirement to build a new 
treatment plant, the number of p.e. according to the size of the agglomeration was entered into 
the functional relationship, the required level of wastewater treatment was chosen and the 
necessary finances were calculated. 

 
4.3 Calculations and results 
In terms of cost calculation approach, it should be assumed that 100% connection rate to 
collection systems in all agglomerations according to Article 3 will be reached and also 
appropriate treatment of all collected wastewater will be ensured (according to Article 4 and 
for sensitive areas according to Article 5).  

The key parameter to describe the existing service level and set targets for the collection is the 
present percentage of the population connected to sewage system. For increased connection 
rates the estimate was based on the difference between the current connection rate connected 
to collection system and 100%. 

It is recommended to design a gravity sewerage network as a matter of priority, but due to the 
undulating terrain and the location of the individual streets, it is necessary to consider also the 
wastewater pumping. The construction of a pumping station should be designed only in those 
localities where a sewerage system with small elevations difference is built. In case the 
pumping of wastewater was necessary due to topographical conditions in given agglomeration, 
investment costs for pumping stations were also calculated, as it is one of the most expensive 
objects beside the collection network and treatment plant.  

The one-off investment resulting from the need to pump of the wastewater was determined as 
follows. Based on an expert estimate, a single replacement value of 120 000 EUR per sewage 
pumping station was set. Estimate stands on the price level in Slovakia and is derived from the 
assumption that equipment prices should be comparable between countries and there should be 
no significant differences in costs. This value was then used in the calculation. The number of 
pumping stations for a given agglomeration was estimated on the basis of development density, 
terrain morphology and accessibility of the recipient. The total replacement value of the 
pumping stations was then calculated according to their number. It should be emphasized that 
this is a rough estimate, as in order to determine the exact number of sewage pumping stations, 
a deeper knowledge of the localities and a more detailed analysis of the morphological 
conditions of the area would be required. 
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From technical correction factor mentioned in Chapter 3.2, the „surface correction factor“ had 
been applied. The need to restore the road surface is a significant factor that can greatly affect 
the overall cost when sewerage pipes have to be constructed or replaced. In settlements with 
unpaved road surface, service areas will need only spot wise road surface reinstatement, while 
settlements with prevailing hard surface on roads will require road reinstatement. Due to the 
lack of relevant information about the road surface in settlements situated in the Alazani River 
Basin, this surface factor was applied only in those agglomerations where there is a greater 
presumption that there is no hard surface on all roads. These are mainly agglomerations formed 
by small settlements, where a large proportion of sufficiently wide, unpaved roads is 
expected. Based on expert estimate, all agglomerations below 5 000 p.e. were assessed in this 
way and for these cases, the whole agglomeration was evaluated as not requiring road 
reinstatement and a correction factor was applied. 

The key parameter to describe the existing service level and set targets for the treatment is the 
present share of the population connected to a wastewater treatment plant and type of used 
wastewater treatment technology (according Table 2).  

The proposed design capacity of the UWWTP was determined according to the number of 
population equivalents proposed for connection to the UWWTP and by adding the reserve 
capacity in the range of 0 - 30%. The level of reserve capacity for individual treatment plants 
was determined depending on the size of connected agglomerations and the potential amount 
of produced wastewater from permanent inhabitants, temporary inhabitants, seasonal changes, 
public amenities, services, imported waste water, etc. It is assumed that only urban wastewater 
will be discharged through the public sewerage system, while industrial waters will be treated 
individually, or they will be pre-treated to the level of sewage water before being discharged 
into the sewerage system. Subsequently, the cost of connecting one p.e. was calculated for the 
whole agglomeration. 

Based on above mentioned functional relationships, necessary calculations of unit costs were 
made.  If a new collection system or treatment plant was required, the number of equivalents 
according to size of agglomeration was put into the appropriate formula. For the purpose of 
calculating unit costs of UWWTPs, required level of wastewater treatment was chosen and 
the number of equivalents according to size of agglomeration was put into the relationship of 
relevant category according appropriate treatment technology.  

Despite the fact that the construction of the treatment plant in Telavi is already underway, the 
proposed calculation also includes the investment costs of this treatment plant, depending on 
the proposal of our solution, along with above mentioned criteria. 

Unit costs were multiplied by the number of p.e. according to the size of the 
agglomeration. Several scenarios have been prepared depending on the alternative levels of 
connection to the collection system and different types of treatment technology. As there is no 
data on the actual state of the existing infrastructure, there is a possibility that the calculated 
investment cost will be underestimated.  

Calculations of investment costs for centralized collection systems and UWWTPs for 
individual agglomerations are based on the values given in Table 6. 
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Name of  
agglomeration 

Size of 
agglomeration 

(p.e.) 

Percentage 
of p.e. 

without 
centralized 
collection 
system* 

Number 
of 

pumping 
stations 

Surface 
correction 

factor (road 
reinstatement 

is not 
required) 

UWWTP for 
agglomeration 

UWWTP 
design 

capacity 
(p.e.) 

Percentage 
of p.e. 

without 
connection 
to UWWTP 

Duisi 4 772 100% 0 Yes Akhmeta 19 600 100% 

Matani 4 451 100% 3 Yes Akhmeta 19 600 100% 

Akhmeta 7 105 60% 5 No Akhmeta 19 600 100% 

Kistauri 2 706 100% 3 Yes Kistauri 2 700 100% 

Zemo Alvani 3 306 100% 2 Yes Kvemo Alvani 6 400 100% 

Kvemo Alvani 2 489 100% 1 Yes Kvemo Alvani 6 400 100% 

Pshaveli 2 123 100% 1 Yes Pshaveli 5 600 100% 

Napareuli 2 916 100% 2 Yes Pshaveli 5 600 100% 

Ruispiri 5 753 100% 4 No Karajala 13 100 100% 

Karajala 5 162 100% 3 No Karajala 13 100 100% 

Eniseli 3 943 100% 4 Yes Shilda 8 700 100% 

Shilda 3 927 100% 2 Yes Shilda 8 700 100% 

Telavi 28 423 60% 7 No Telavi** 50 000 100% 

Kondoli 2 188 100% 2 Yes Telavi** 50 000 100% 

Tsinandali  7 848 100% 5 No Telavi** 50 000 100% 

Kvareli 7 739 60% 3 No Kvareli 8 500 100% 

Vazisubani 8 709 100% 4 No Velistsikhe 20 400 100% 

Velistsikhe 8 290 60% 3 No Velistsikhe 20 400 100% 

Gavazi 2 945 100% 2 Yes Gavazi 3 000 100% 

Akhalsopeli  4 485 100% 3 Yes Akhalsopeli 5 000 100% 

Gurjaani 24 766 60% 6 No Gurjaani 32 200 100% 

Apeni 8 843 100% 5 No Apeni 9 800 100% 

Tsnori 19 678 60% 6 No Tsnori 32 000 100% 

Bodbiskhevi 2 665 100% 1 Yes Tsnori 32 000 100% 

Zemo 
Machkhaani 2 259 100% 2 Yes Tsnori 32 000 100% 

Kabali 11 185 100% 3 No Lagodekhi 33 700 100% 

Kartubani 2 964 100% 2 Yes Lagodekhi 33 700 100% 

Vardisubani 4 086 100% 3 Yes Lagodekhi 33 700 100% 

Lagodekhi 7 650 60% 3 No Lagodekhi 33 700 100% 

Dedoplistskaro  9 821 60% 6 No Dedoplistskaro 10 800 100% 

Zemo Kedi 3 959 100% 2 Yes Zemo Kedi 4 000 100% 

* for agglomerations with already constructed centralized collection system already built, the share was 
approximately estimated (see Chapter 4.1) 

** the construction of the treatment plant is already underway 

Table 6: Baseline data for determining the investment costs for centralized collection systems 
and UWWTPs for individual agglomerations over with more than 2 000 p.e.  situated 
in the Alazani River Basin 

 

As part of the calculation of investment costs for wastewater infrastructure facilities, 3 different 
scenarios were prepared, based on the scope and intensity of construction of sewerage networks 
and UWWTPs and environmental targets.  
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First scenario envisages only the construction of a centralized collection system in the central 
part and the wider center of individual settlements, where the population density is the highest, 
and will ensure 70% sewage disposal of the agglomeration. This scenario also includes only 
the basic level of treatment required by the UWWTD in terms of the size category of individual 
agglomerations, i.e. wastewater shall before discharge be subject to secondary or equivalent 
treatment and wastewater discharged into sensitive areas be subject to more stringent treatment. 
However, due to the environmental conditions of the area (high degree of eutrophication), basic 
mechanical-biological treatment was proposed only for smaller agglomerations. 

Second scenario is more costly than the first one and assume 85% sewage disposal of the 
agglomeration, which would approximately correspond to the situation when the sewerage 
network is built with the exception of the peripheral parts of the agglomeration. The scenario 
also assumes the application of more stringent wastewater treatment in all agglomerations, 
which is recommended due to the high degree of eutrophication and due to the reduction of 
operating costs for oxygen supply. 

Third scenario is most cost-intensive and envisages the connection of all inhabitants to the 
sewerage network and UWWTP. Concurrently, it includes advanced treatment with N and P 
removal in all agglomerations.  

The combination of Scenario II and III appears to be the most optimal variant, which represents 
a compromise between funding requirements and environmental targets. It assumes 100% 
connection to the sewerage network and UWWTPs with technology according to second 
scenario. Therefore, the total investment costs were also calculated for this option. 

Different levels of stringency of treatment at UWWTPs depending on the selected scenario are 
given in Table 7. 

Name of UWWTP  
Scenario I Scenario II Scenario III 

Designed treatment technology  
Akhmeta 2 3N 3NP 

Kistauri 2 3N 3NP 

Kvemo Alvani 2 3N 3NP 

Pshaveli 2 3N 3NP 

Karajala 3N 3N 3NP 

Shilda 2 3N 3NP 

Telavi 3NP 3NP 3NP 

Kvareli 3N 3N 3NP 

Velistsikhe 3N 3N 3NP 

Gavazi 2 3N 3NP 

Akhalsopeli 2 3N 3NP 

Gurjaani 3NP 3NP 3NP 

Apeni 3N 3N 3NP 

Tsnori 3NP 3NP 3NP 

Lagodekhi 3NP 3NP 3NP 

Dedoplistskaro 3N 3N 3NP 

Zemo Kedi 2 3N 3NP 
2 – Secondary treatment (mechanical-biological); 3N – Advanced treatment with N removal; 3NP – Advanced 
treatment with N and P removal 

Table 7: Used level of treatment technology at UWWTPs depending on the selected scenario 
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The calculated costs of collection systems in individual agglomerations according to the level 
of connection is given in Table 8. 

Name of 
agglomeration 

Unit cost 
of 

connection 
1 p.e. to 

centralized 
collection 

system  

Scenario I Scenario II Scenario III 

Pumping 
stations 

costs 

Costs for 
70% 

connection 
to collection 

system  

Costs for 
85% 

connection 
to collection 

system  

Costs for 
100% 

connection 
to collection 

system  

Duisi 662 2 209 689 2 683 193 3 156 698 0 

Matani 669 2 083 494 2 529 957 2 976 420 360 000 

Akhmeta 841 2 511 018 3 049 093 3 587 168 600 000 

Kistauri 720 1 364 185 1 656 511 1 948 836 360 000 

Zemo Alvani 699 1 618 721 1 965 589 2 312 458 240 000 

Kvemo Alvani 729 1 269 855 1 541 967 1 814 078 120 000 

Pshaveli 745 1 107 579 1 344 917 1 582 255 120 000 

Napareuli 712 1 454 271 1 765 900 2 077 530 240 000 

Ruispiri 803 3 232 571 3 925 265 4 617 959 480 000 

Karajala 817 2 951 142 3 583 529 4 215 917 360 000 

Eniseli 681 1 880 304 2 283 226 2 686 149 480 000 

Shilda 682 1 873 830 2 275 365 2 676 901 240 000 

Telavi 662 7 904 960 9 598 880 11 292 800 840 000 

Kondoli 742 1 136 711 1 380 292 1 623 873 240 000 

Tsinandali  763 4 189 134 5 086 806 5 984 477 600 000 

Kvareli 830 2 699 157 3 277 548 3 855 939 360 000 

Vazisubani 749 4 566 658 5 545 228 6 523 798 480 000 

Velistsikhe 822 2 860 365 3 473 300 4 086 236 360 000 

Gavazi 711 1 466 623 1 780 900 2 095 176 240 000 

Akhalsopeli  668 2 096 938 2 546 281 2 995 625 360 000 

Gurjaani 680 7 073 134 8 588 805 10 104 477 720 000 

Apeni 747 4 624 700 5 615 707 6 606 715 600 000 

Tsnori 710 5 865 786 7 122 741 8 379 695 720 000 

Bodbiskhevi 722 1 346 462 1 634 990 1 923 518 120 000 

Zemo Machkhaani 739 1 168 373 1 418 739 1 669 104 240 000 

Kabali 717 5 611 643 6 814 138 8 016 633 360 000 

Kartubani 711 1 474 705 1 790 713 2 106 722 240 000 

Vardisubani 678 1 937 956 2 353 232 2 768 508 360 000 

Lagodekhi 832 2 672 922 3 245 691 3 818 460 360 000 

Dedoplistskaro  800 3 298 223 4 004 985 4 711 747 720 000 

Zemo Kedi 681 1 886 773 2 291 081 2 695 390 240 000 

TOTAL   87 437 882 106 174 571 124 911 260 11 760 000 

Table 8: The collection systems costs calculation 
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The calculated costs of UWWTPs in individual agglomerations according to the level of 
connection and used treatment technology is given in Table 9. 

Name of 
agglomeration 

UWWTP for 
agglomeration 

Scenario I Scenario II Scenario III 

Unit cost 
of con. 1 
p.e. to 

UWWTP  

70 % 
connection 
to UWWTP 

costs 

Unit cost 
of con. 1 
p.e. to 

UWWTP  

85 % 
connection 
to UWWTP 

costs 

Unit cost 
of con. 1 
p.e. to 

UWWTP  

100 % 
connection to 
UWWTP costs 

Duisi Akhmeta 120 400 780 215 872 794 243 1 161 658 

Matani Akhmeta 120 373 884 215 814 084 243 1 083 516 

Akhmeta Akhmeta 120 596 820 215 1 299 498 243 1 729 585 

Kistauri Kistauri 202 382 931 361 830 624 418 1 129 901 

Zemo Alvani Kvemo Alvani 161 372 773 288 809 986 330 1 091 417 

Kvemo Alvani Kvemo Alvani 161 280 510 288 609 817 330 821 699 

Pshaveli Pshaveli 167 247 945 298 538 607 342 726 814 

Napareuli Pshaveli 167 340 880 298 739 792 342 998 299 

Ruispiri Karajala 239 962 700 239 1 168 993 272 1 562 799 

Karajala Karajala 239 863 803 239 1 048 903 272 1 402 254 

Eniseli Shilda 149 410 084 266 891 606 304 1 197 346 

Shilda Shilda 149 409 586 266 887 988 304 1 192 487 

Telavi Telavi 189 3 753 515 189 4 557 840 189 5 362 165 

Kondoli Telavi 189 289 472 189 350 862 189 412 779 

Tsinandali  Telavi 189 1 038 290 189 1 258 485 189 1 480 571 

Kvareli Kvareli 268 1 449 935 268 1 760 635 306 2 364 977 

Vazisubani Velistsikhe 213 1 298 138 213 1 576 310 241 2 097 089 

Velistsikhe Velistsikhe 213 1 236 039 213 1 500 472 241 1 996 195 

Gavazi Gavazi 197 405 354 351 879 448 406 1 194 931 

Akhalsopeli  Akhalsopeli 172 539 662 307 1 172 034 353 1 583 553 

Gurjaani Gurjaani 213 3 686 765 213 4 476 786 213 5 266 806 

Apeni Apeni 258 1 596 317 258 1 938 386 294 2 599 667 

Tsnori Tsnori 213 2 934 317 213 3 563 099 213 4 191 881 

Bodbiskhevi Tsnori 213 397 352 213 482 552 213 567 708 

Zemo 
Machkhaani Tsnori 213 336 817 213 409 038 213 481 221 

Kabali Lagodekhi 210 1 644 535 210 1 996 935 210 2 349 335 

Kartubani Lagodekhi 210 435 708 210 529 183 210 622 569 

Vardisubani Lagodekhi 210 600 642 210 729 502 210 858 237 

Lagodekhi Lagodekhi 210 1 124 550 210 1 365 807 210 1 606 832 

Dedoplistskaro  Dedoplistskaro 251 1 728 436 251 2 098 815 286 2 811 821 

Zemo Kedi Zemo Kedi 182 505 186 326 1 096 671 375 1 485 370 

TOTAL     30 643 727   42 255 552   53 431 479 

Table 9: The UWWTPs costs calculation 
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The calculated total costs of proposed wastewater infrastructure according to individual 
scenarios are given in Table 10. 

Name of 
agglomeration 

Scenario I - 
total costs 

Scenario II - 
total costs 

Scenario III - 
total costs 

Combination of 
scenarios II 

and III - total 
costs 

Duisi 2 610 469 3 555 988 4 318 356 4 183 515 

Matani 2 817 378 3 704 041 4 419 936 4 294 165 

Akhmeta 3 707 838 4 948 591 5 916 753 5 715 989 

Kistauri 2 107 117 2 847 135 3 438 737 3 286 041 

Zemo Alvani 2 231 493 3 015 575 3 643 875 3 505 383 

Kvemo Alvani 1 670 365 2 271 784 2 755 777 2 651 510 

Pshaveli 1 475 523 2 003 524 2 429 069 2 335 910 

Napareuli 2 035 151 2 745 692 3 315 829 3 187 873 

Ruispiri 4 675 271 5 574 258 6 660 757 6 473 245 

Karajala 4 174 945 4 992 433 5 978 171 5 809 921 

Eniseli 2 770 388 3 654 833 4 363 494 4 215 097 

Shilda 2 523 416 3 403 354 4 109 387 3 961 593 

Telavi 12 498 475 14 996 720 17 494 965 17 494 965 

Kondoli 1 666 183 1 971 154 2 276 652 2 276 652 

Tsinandali  5 827 425 6 945 291 8 065 048 8 065 048 

Kvareli 4 509 092 5 398 184 6 580 916 6 287 275 

Vazisubani 6 344 796 7 601 538 9 100 886 8 858 280 

Velistsikhe 4 456 404 5 333 773 6 442 431 6 211 497 

Gavazi 2 111 978 2 900 347 3 530 107 3 369 821 

Akhalsopeli  2 996 599 4 078 316 4 939 178 4 734 489 

Gurjaani 11 479 898 13 785 591 16 091 283 16 091 283 

Apeni 6 821 018 8 154 093 9 806 382 9 487 168 

Tsnori 9 520 103 11 405 840 13 291 576 13 291 576 

Bodbiskhevi 1 863 814 2 237 542 2 611 226 2 611 226 

Zemo Machkhaani 1 745 190 2 067 776 2 390 325 2 390 325 

Kabali 7 616 178 9 171 073 10 725 968 10 725 968 

Kartubani 2 150 413 2 559 897 2 969 290 2 969 290 

Vardisubani 2 898 598 3 442 734 3 986 745 3 986 745 

Lagodekhi 4 157 472 4 971 498 5 785 292 5 785 292 

Dedoplistskaro  5 746 659 6 823 800 8 243 568 7 900 941 

Zemo Kedi 2 631 959 3 627 752 4 420 760 4 225 591 

TOTAL 129 841 609 160 190 124 190 102 740 186 383 675 

Table 10: Total costs calculation 
 

Based on the FEASIBLE model, the total calculated investment costs for construction of 
sewage collection systems in agglomerations of the Alazani River Basin according the 
recommended scenario are 136 671 260 €. Investment costs for urban wastewater treatment 
plants are 49 712 415 €. This means that the total costs of the investment for the whole area 
amount to 186 383 675  €. 
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In accordance with the requirements of the UWWTD, agglomerations with more than 10 000 
p.e. can be considered the highest priority, because ensuring collecting and treatment of 
wastewater achieves the highest environmental protection effect with the lowest investment 
costs per p.e. Total calculated investment costs for 4 agglomerations in this size category are 
57 603 792 €. The rest of the costs belong to agglomerations in the size category from 2 000 to 
10 000 p.e., which are also subject to the requirements of the UWWTD. The efficiency of the 
funds spent is slightly lower than in priority number 1, however the impact on the environment 
is high. 

Amount of the investments will largely depend on the ability to use the existing infrastructure. 
If the existing sewer system in agglomeration is old and need to be completely rebuilt, the costs 
could be higher than what the standard re-investment calculation will suggest. 

The proposed cost calculation contained in this Report provides a framework for the 
preparation, planning and realization of municipal sewer networks and wastewater treatment 
plants in the Alazani River Basin, and aims to meet the requirements of national and European 
public sewerage legislation. For the preparation of this report, available information on the 
future direction of the development of the public sewerage network in the river basin was taken 
into account. The determination of investment costs in selected area was based on the proposal 
of delineation of agglomerations and set of priorities for the construction of sewerage networks 
and UWWTPs, as required by the UWWTD, which primary focus on agglomerations in the 
category over 2 000 p.e. 

The calculation and calibration of the economic model were primary based on the data 
submitted by the Georgian partner and on the experiences gained in the process of construction 
of sewer networks and UWWTPs in Slovakia. During processing of this material, criteria based 
on local conditions and environmental criteria were applied as well.  
 
4.3.1 Operation and maintenance costs 
Even if the content of this report is primarily focused on analysing and identifying the new 
investments needed for construction of wastewater infrastructure, it is appropriate to briefly 
mention also operation (and associated minor maintenance) costs. Operation costs are the 
expenses related mainly to the operation, maintenance and monitoring of the objects of 
wastewater infrastructure. These costs arise from the process of operating the sewage networks, 
treatment plants or other objects, which provide the services for which they have been designed 
to. Maintenance costs mostly arise due to the need for minor repairs. 

It should be noted that operation costs depend even more on local conditions than investment 
costs because, for example, it largely depends on the current salary of the staff or electricity 
price. Using the FEASIBLE methodology based on the proposed cost function approach, it is 
possible to roughly estimate operating costs for collection and treatment using a percentage of 
the total investment expenditure. 

Based on the methodology, for maintenance and inspection of collection systems with lifetime 
more than 50 years, it is recommended to consider costs of 2% of the value of the new system 
for a year.  

Operation costs for wastewater treatment make about 3 % of the investment costs, which should 
cover all operational expenditure except electricity. With energy included, the costs could 
amount to approximately 6% of investment costs (but this estimate largely depends on the level 
of current electricity consumption rates and electricity prices).  
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5 CONCLUSIONS AND RECOMMENDATIONS 
 
FEASIBLE model can play an important role in methodological framework for strategic 
balancing of environmental and service targets. Generic functions allow an easy estimation of 
the costs of alternative service and environmental targets with a limited data collection effort. 
On the other hand, generic functions do not take all the site specific conditions into account. 
The quality and the source of the data are very important for final results of the cost estimate.  

By the fact that expenditure need calculations are based on generic expenditure functions, the 
presented model was primarily intended as a tool to support the development of financing 
strategies at national or regional levels. It can also be applied at the local level, but it should be 
noted that the results are estimated and only indicative and more detailed analyses and 
particular feasibility studies are needed for specific project interventions and decisions at the 
local level. 

Main elements that contribute to uncertainty on the cost estimates are: 

• the value of any existing infrastructure (need for renovation/ reinvestment); 
• specific conditions (soil conditions, topography, etc.); 
• price levels (price and costs levels for wastewater infrastructure deviate from general 

price level in that country); 
• calculated costs do not take the actual state of existing infrastructure into account 

(possible need for renovation of the existing systems not included). 

Interpretation of model results require knowledge of the technical and financial aspects of the 
sectors analysed. The model has several gaps, like that the generic function do not take all the 
specific conditions. This analysis has applied a simplified costing approach and results can 
deviate from best estimate which may take all the Georgian specific conditions into account 
because generic functions cannot include all of them.  

As there is no data on the actual state of the existing infrastructure, there is a risk of 
underestimation of the investment costs. This is also a reason why reliable and secure inputs 
are very important for the most accurate results. More precise estimates will require deeper 
knowledge of locality and more detailed analysis of each investment. Therefore, it is 
recommended that results should be considered as indicative. 
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