
 

Annex 4  

TECHNICAL INDICATORS OF THE WSS INFRASTRUCTURE IN THE URBAN AREAS 
UNDER REVIEW AND THE RESULTS OF CALCULATIONS FOR THE BASELINE 

SCENARIO 

1. TECHNICAL INDICATORS OF THE URBAN WSS  INFRASTRUCTURE 
 

1.1 Water supply 

Table 1. Number of people receiving water from centralized water supply systems 
and the amount of water supplied  

Number of people 
connected to the  

centralized water supply 
system,  persons 

Share of people 
receiving water from 
centralized systems 

(including street water 
stand posts), % 

Total water use (water 
pumped into the 

network), 
lcd 

Share of water 
abstracted from 

underground sources,  
% 

 
The name of 
the city, town 

Base year 
2002  

Target year 
2015  

Base year Target 
year 

Base year Target 
year 

Base year Target 
year 

Yerevan* 986 000 1 000 000 100% 100% 954 265 100% 100% 
Alaverdi  13 400 13 400 100% 100% 576 576 100% 100% 
Aparan  6 600 6 600 100% 100% 328 328 100% 100% 
Ararat  11 900 11 900 100% 100% 290 290 100% 100% 

Martuni  9 000 9 000 100% 100% 356 356 100% 100% 
Artashak  18 400 18 400 100% 100% 2 032 2 032 100% 100% 
Ashtarak  20 700 20 700 100% 100% 527 527 100% 100% 

Berd  6 900 6 900 100% 100% 318 318 0% 0% 
Dilizhan  9 000 9 000 99% 99% 360 360 13% 13% 

Echmiadzin  35 100 35 100 100% 100% 1 119 1 119 100% 100% 
Gavar  20 000 20 000 100% 100% 799 799 100% 100% 

Gyumri  135 500 135 500 100% 100% 529 529 100% 100% 
Masis  15 800 15 800 100% 100% 1 672 1 672 100% 100% 

Razdan  51 800 51 800 100% 100% 543 543 100% 100% 
Sevan  17 900 17 900 100% 100% 1 159 1 159 100% 100% 

Tsakhkadzor  2 600 2 600 98% 98% 882 882 80% 80% 
Sisian  11 500 11 500 100% 100% 546 546 100% 100% 

Vanadzor  84 200 84 200 100% 100% 395 395 72% 72% 
Vardenis  8 700 8 700 100% 100% 293 293 100% 100% 
* hereafter, population means the number of people receiving WSS services form Yerevan Vodocanal and Armenian 

Vodocanal (according to the signed contracts) 

Source: statistical data provided by the Yerevan Vodocanal and Armenian Vodocanal and the calculation results and assumptions 
of the working group 

 

According to the Baseline scenario, rehabilitation of water supply systems in 1999-2004 is limited 
to the city of Yerevan using the first WB loan allocated for the Municipal development programme. 



 

1.2 Wastewater discharge  

Table 2. Number of people discharging wastewater into the sewerage system and 
amount of the wastewater discharged, type of treatment and WWTP capacity (base year 2002) 

The name of the 
city / town 

Share of people 
connected to 
centralised 

sewerage system  

Wastewater 
discharged into the 
sewerage system, 

m3/year 

Type of treatment WWTP capacity, 
m3/day 

Yerevan  96% 85 200 000 М (partially) 600 000 
Alaverdi  57% 839 500 No treatment 0 
Aparan  60% 240 000 No treatment 0 
Ararat  38% 430 000 No treatment 0 
Martuni 50% 300 000 No treatment  
Artashak   55% 2 550 000 No treatment 0 
Ashtarak  53% 800 000 No treatment 10 000 
Berd  47% 220 000 No treatment 0 
Dilizhan  53% 380 000 No treatment 0 
Echmiadzin  62% 3 100 000 М (partially) 35 200 
Gavar  49% 1 250 000 No treatment 0 
Gyumri  56% 5 820 000 No treatment 0 
Masis  52% 800 000 М (partially) 53 000 
Razdan * 69% 2 800 000 М (partially) 
Sevan * 58% 1 400 000 М (partially) 
Tsakhkadzor * 60% 210 000 М (partially) 

 
64000 * 

Sisian 41% 210 000 No treatment 0 
Vanadzor 70% 2 660 000 М (partially) 28 200 
Vardenis 48% 320 000 No treatment 0 

* wastewater is treated at the WWTP in the village of Kakhsi, its capacity is  64 000 m3/day  

 М – mechanical treatment 

Source: statistical data, calculation results, data of experts and assumptions of the working group 

2. RESULTS OF THE CALCULATIONS FOR THE BASELINE SCENARIO  

Tables 3 and 4 below show the results of calculations using the FEASIBLE model for the Baseline 
scenario. All calculations are made in constant prices of the base year 2002. The target year is the year 
2015. The results of calculations produced by the model were rounded; also, it is necessary to take into 
consideration the fact that these calculations were based on the so-called generic cost functions in prices 
of Western Europe converted into local prices using so called price correction factors and, therefore, 
have some inaccuracies. The average exchange rate of Euro for this period was taken at 1 EUR = 650 
AMD, the average exchange rate of the dollar was taken at 1 USD = 565 AMD. 

Users charges here mean the charges actually received (not billed), and are counted on cash basis. 

The following designations are used for calculations: 

•  Cost coverage deficit I: the difference between the operation expenditure needs and the 
user charges actually collected for the WSS services; 

•  Cost coverage deficit II: the difference between the total expenditure needs (including 
operations, maintenance, capital repairs and compensation for the fixed assets depreciation 
– assets renewal in line with the depreciation rates) and the user charges collected for the 
WSS services. 

Note: the total amounts in the tables may have some divergences due to rounding of numbers. 
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Annex 5 

WSS INFRASTRUCTURE DEVELOPMENT TARGETS 
AND THE RESULTS OF CALCULATIONS FOR THE DEVELOPMENT SCENARIO 

1. WSS INFRASTRUCTURE DEVELOPMENT TARGETS 

Tables 1–6 show WSS infrastructure development targets anticipated by the Development 
scenario for each urban area under consideration, and the target years for their achievement. 

1.1. Water supply 

Table 1. Number of people receiving water from centralized water supply systems 
and the amount of water supplied in the base year 2002 and in the target year 2015 

Number of people 
connected to the  

centralized water supply 
system,  persons 

Share of people 
receiving water from 
centralized systems 

(including street water 
stand posts), % 

Total water use (water 
pumped into the 

network), 
lcd 

Share of water 
abstracted from 

underground sources, 
% 

The name of 
the city / 

town 

Base year 
2002  

Target year 
2015  

Base year Target 
year 

Base year Target 
year 

Base year Target 
year 

Yerevan* 986 000   1 000 000 100% 100% 954 265 100% 100% 
Alaverdi  13 400 13 400 100% 100% 576 160 100% 100% 
Aparan  6 600 6 600 100% 100% 328 160 100% 100% 
Ararat  11 900 11 900 100% 100% 290 160 100% 100% 
Martuni  9 000 9 000 100% 100% 356 160 100% 100% 
Artashak  18 400 18 400 100% 100% 2 032 160 100% 100% 
Ashtarak  20 700 20 700 100% 100% 527 160 100% 100% 
Berd  6 900 6 900 100% 100% 318 160 0% 0% 
Dilizhan  9 000 9 000 99% 99% 360 160 13% 13% 
Echmiadzin  35 100 35 100 100% 100% 1 119 160 100% 100% 
Gavar  20 000 20 000 100% 100% 799 160 100% 100% 
Gyumri  135 500 135 500 100% 100% 529 160 100% 100% 
Masis  15 800 15 800 100% 100% 1 672 160 100% 100% 
Razdan  51 800 51 800 100% 100% 543 160 100% 100% 
Sevan  17 900 17 900 100% 100% 1 159 160 100% 100% 
Tsakhkadzor  2 600 2 600 98% 98% 882 160 80% 80% 
Sisian  11 500 11 500 100% 100% 546 160 100% 100% 
Vanadzor  84 200 84 200 100% 100% 395 160 72% 72% 
Vardenis  8 700 8 700 100% 100% 293 160 100% 100% 

* hereafter, population means the number of people receiving WSS services form Yerevan Vodocanal and Armenian 
Vodocanal (according to the signed contracts) 

Source: statistical data provided by the Yerevan Vodocanal and Armenian Vodocanal and the calculation results and assumptions 
of the Working group of experts 



 

Table 2. Capital expenditure needs for water supply infrastructure rehabilitation and construction  (in % of 
the capital expenditure on construction of a new structure of the same type and capacity) 

Water abstraction and water 
conditioning plants, % 

The name of 
the city/town 

Groundwater  Surface water 

Water supply 
distribution 
networks,  

% 
Yerevan 20% 0% 10% 
Alaverdi  50% 0% 10% 
Aparan  30% 0% 10% 
Ararat  20% 0% 10% 
Martuni  20% 0% 10% 
Artashak  60% 0% 10% 
Ashtarak  20% 0% 10% 
Berd  0% 50% 10% 
Dilizhan  0% 50% 10% 
Echmiadzin  30% 0% 10% 
Gavar  20% 0% 10% 
Gyumri  40% 0% 10% 
Masis  20% 0% 10% 
Razdan  20% 0% 10% 
Sevan  30% 0% 10% 
Tsakhkadzor  10% 20% 10% 
Sisian  20% 0% 10% 
Vanadzor  50% 50% 10% 
Vardenis  20% 0% 10% 

Source: proposals of the SC and the Working Group of experts 

1.2 Wastewater collection 

Table 3. Coverage of population by the sewerage system 
and the amount of wastewater collected to the sewerage system 

The name of the 
city / town 

Amount of the 
wastewater collected 

to the sewerage 
system, m3/year 

The share of population 
connected to the sewerage 

system 

 Base year 2002 Base year Target year 2015 
Yerevan 85 200 000 96% 98% 
Alaverdi  839 500 57% 65% 
Aparan  240 000 60% 70% 
Ararat  430 000 58% 65% 
Martuni  300 000 50% 60% 
Artashak  2 550 000 55% 65% 
Ashtarak  800 000 53% 70% 
Berd  220 000 47% 60% 
Dilizhan  380 000 53% 60% 
Echmiadzin  3 100 000 62% 70% 
Gavar  1 250 000 49% 60% 
Gyumri  5 820 000 56% 65% 
Masis  800 000 52% 60% 
Razdan  2 800 000 69% 75% 
Sevan  1 400 000 58% 65% 
Tsakhkadzor  210 000 60% 70% 
Sisian  210 000 41% 55% 
Vanadzor  2 660 000 70% 80% 
Vardenis  320 000 48% 55% 

Source: statistical data, type of treatment and capacity of WWTP 



 

 

Table 4. Type of treatment and WWTP capacity 
Type of treatment WWTP capacity, m3 /day The name of 

the city / town Base year Target year Base year Target year 
Yerevan М (partially) М 600 000 400 000 
Alaverdi  No treatment М 0 4 000 
Aparan  No treatment М 0 2 000 
Ararat  No treatment М 0 4 000 
Martuni  No treatment М 0 2 000 
Artashak  No treatment М 0 8 000 
Ashtarak  М (partially) М 10 000 4 000 
Berd  No treatment М 0 2 000 
Dilizhan  No treatment М 0 2 000 
Echmiadzin  М (частично) М 35 200 10 000 
Gavar  No treatment М 0 5 000 
Gyumri  No treatment М 0 20 000 
Masis  М (partially) М 53 000 4 000 
Razdan * М (partially) М 
Sevan * М (partially) М 
Tsakhkadzor * М (partially) М 

 
64 000 * 16 000 * 

 
Sisian  No treatment М 0 1 000 
Vanadzor  М (partially) М 28 200 10 000 
Vardenis  No treatment М 0 1 500 

* treated at the WWTP near the village of Kakhsi 

М – mechanical treatment 

Source: data of experts and assumptions of the working group 

Table 5. Capital expenditure needs for the rehabilitation and construction of wastewater collection and 
treatment infrastructure (in % of the cost of construction of a new structure of the same type and capacity) 

 
The name of the populated 

locality 
Outdoor sewerage 

networks, % 
Wastewater treatment plants, 

% 

Yerevan 10% 30% 
Alaverdi  10% 20% 
Aparan  10% 20% 
Ararat  10% 20% 
Martuni  10% 100% 
Artashak  10% 20% 
Ashtarak  10% 20% 
Berd  10% 20% 
Dilizhan  10% 20% 
Echmiadzin  10% 20% 
Gavar  10% 100% 
Gyumri  10% 20% 
Masis  10% 20% 
Razdan * 10% 
Sevan * 10% 
Tsakhkadzor * 10% 

20% * 
 

Sisian  10% 20% 
Vanadzor  10% 20% 
Vardenis  10% 100% 

* when rehabilitating the WWTP near the village of Kakhsi it is planned  to reduce its capacity down to 16,000 m3/day 



 

Table 6. Projected periods for implementation of planned actions 
Water supply Wastewater collection and 

treatment 
The name of the city / 

town 
Start year End year Start year End year 

Yerevan 1999 2005 2005 2009 
Alaverdi  2005 2009 2009 2015 
Aparan  2005 2009 2009 2015 
Ararat  2005 2009 2009 2015 
Martuni  2005 2009 2006 2009 
Artashak  2005 2009 2009 2015 
Ashtarak  2005 2009 2007 2010 
Berd  2005 2009 2009 2015 
Dilizhan  2005 2009 2009 2015 
Echmiadzin  2005 2009 2007 2010 
Gavar  2005 2009 2006 2009 
Gyumri  2005 2009 2009 2015 
Masis  2005 2009 2009 2015 
Razdan  2005 2009 2006 2009 
Sevan  2005 2009 2006 2009 
Tsakhkadzor  2005 2009 2006 2009 
Sisian  2005 2009 2009 2015 
Vanadzor  2005 2009 2009 2015 
Vardenis  2005 2009 2006 2009 

Source: data of experts and assumptions of the working group 

2. RESULTS OF CALCULATIONS USING THE FEASIBLE MODEL, FOR THE  
DEVELOPMENT SCENARIO 

Tables 7 and 8 below show the results of calculations using the FEASIBLE model for the 
Development scenario. All calculations were made in constant prices, base year 2002. The target year is 
2015. The results of calculations based on the model are rounded; also, it is necessary to take into 
account that these calculations were based on the so-called generalized functions of costs in prices of 
Western Europe converted into local prices using the price adjustment factor and, therefore, have some 
inaccuracies. The average exchange rate of Euro for this period was taken at 1 EUR = 650 AMD, the 
average exchange rate of the dollar was taken at 1 USD = 565 AMD. 

Users charges here mean the charges actually received (not billed), on a cash basis. 

The following designations are used for calculations: 

•  Cost coverage deficit I: the difference between the operation expenditure needs and the 
actually collected user charges for the WSS services; 

•  Cost coverage deficit II: the difference between the total expenditure needs (including 
operations, maintenance, capital repairs and compensation for the fixed assets depreciation 
– assets renewal in line with the depreciation rates) and the collected user charges for the 
WSS services. 

Note: the total amounts in the tables may have some divergences due to rounding of numbers. 
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