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Introduction
The Ararat Valley and its foothills are the most densely populated areas in the Republic of Armenia. Most
of the country’s agricultural and industrial production, as well as approximately 50% of useable
groundwater resources, are concentrated in this region.
Highly fractured volcanic rocks and their porous subtypes cover over 90% of the Ararat Valley catchment
area. Infiltration of atmospheric precipitation and of surface flow occurs as a result of the fractured nature
and porosity of these rocks. A portion of this infiltrated water is discharged in the form of natural springs
in mountainous areas and foothills of the Ararat Valley catchment area at a rate ranging from 10-1000
liters per second (l/s) or higher. These springs are typically equipped with catchment structures used to
provide drinking water to the region’s households. The majority of infiltrated water enters the Ararat
Valley as it transits from the foothills of the Valley towards old under-lava riverbeds.
The known aquifers in the Ararat Valley are mainly fed by the upward discharge of water from confined
layers of volcanic rock. Historically, these aquifers have generated a considerable amount of groundwater
resources. A portion of the water is discharged into the Ararat Valley due to pressure, forming the Sevjur
River, Kapuyt Lake, and springs such as the Artashat. The remaining water evaporates or flows out of the
boundaries of the Ararat Depression as deep flow.
Before the 1990s, only the first confined aquifer was used for irrigation, while the second aquifer was
exclusively used for drinking-household water supply. At the time, an observation network within the
Ararat Valley regularly monitored both aquifers. The monitoring results from 1973 revealed a trend of
reduced discharge from self-flowing (artesian) wells in the Ararat Valley (Sarkisyan P.T., Regime of
Groundwater Resources of the Soviet Socialist Republic of Armenia, Hayastan, 1973, page
131/Саркисян П. Т. Режим подземных вод территории Арм. ССР, его закономерности и прогноз,
издательство “Айастан”, 1973, стр 131). Based on these findings, an inventory of groundwater wells
was conducted (including preparation of passports of the wells), and a number of wells were permanently
closed or brought into a valve regulation regime. At present it is difficult to fully account for the number
of these wells.
Starting in the 2000s, the second confined aquifer began being exploited for fish farming purposes.
However, no monitoring was conducted during this time.
The last comprehensive inventory of groundwater sources in the Ararat Valley was conducted from 2007
through 2009 by marzes. The inventory revealed that significant changes were already occurring within
the region (e.g. decreased artesian water levels, reduced discharge from self-flowing wells), with the
changes becoming more apparent as time progressed. The evidence was also proved by long-term
monitoring (1971-2014) data at observation posts No 195 and 196 (Arevabuyr village), as well as
observation posts 108 and 198 (Aknashen village) in the Ararat Valley. Many groups of natural springs
(Kulibeklu, former Zeiva or Taronik) disappeared due to groundwater level reductions caused by the
depletion of water resources.
The presence of an integrated data system is a prerequisite to the prevention of further depletion of
groundwater resources and effective management of strategic reserves. The inventory of groundwater
sources and assessment of actual water use is critical to ensuring an effective establishment of the
integrated data system.
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On March 12, 2016, Mendez England & Associates (ME&A) awarded a subcontract to the
Hydrogeological Monitoring Center State Non-Commercial Organization of the RA Ministry of Nature
Protection (hereafter referred to as HMC SNCO) to conduct an inventory of groundwater wells, springs,
and fish farms in the Ararat Valley from March through November of 2016. These activities were
implemented within the framework of the Advanced Science & Partnerships for Integrated Resource
Development (ASPIRED) Project, funded by the United States Agency for International Development
(USAID).
The objective of the task is to identify and record the current status of groundwater wells, natural springs
and fish farms in the Ararat Valley as of 2016 by conducting field measurements and desk surveys.
Figure 1 illustrates the schematic map of the area where the inventory of groundwater wells, natural
springs and fish farms in the Ararat Valley was conducted.
Between March and October 2016, the HMC SNCO team conducted an inventory of the following in the
Ararat Valley:
-

2807 wells (including wells in-use by fish farms),
14 groups of natural springs,
235 fish farms.

The inventory covered both operational and non-operational wells, including those that had been filled,
temporarily closed and sealed.
As a result of the inventory, the HMC SNCO team identified 1795 groundwater wells that are operational.
This figure includes 680 artesian (self-flowing) wells with a discharge of 31596.3 l/s, and 1115 pumpoperated wells with a discharge of 32387.3 l/s (estimated based on pump capacity).
The inventory revealed that groundwater wells are being used for the following purposes:
1. Drinking-household water supply: 500 wells, including 212 artesian wells with a discharge of
4272.6 l/s and 288 pump-operated wells with an estimated productivity of 4903.5 l/s.
2. Irrigation: 924 wells, including 162 artesian wells with a discharge of 2549.4 l/s and 762 pumpoperated wells with an estimated productivity of 25800.7 l/s.
3. Fish farming: 336 wells, including 302 artesian wells with a discharge of 24759.3 l/s and 34
pump-operated wells with an estimated productivity of 892.8 l/s.
4. Industry: 35 wells, including 4 artesian wells with a discharge of 15 l/s, and 31 pump-operated
wells with an estimated productivity of 790.3 l/s.
In addition to the inventory of groundwater wells, the HMC SNCO conducted an inventory of 14 groups
of natural springs with a total at-headwater discharge of 3306.5 l/s.
This report presents the results in detail of the inventory of groundwater wells, natural springs and fish
farms in the Ararat Valley. Chapter 1 provides a brief description of natural, climatic, geological and
hydrogeological conditions in the Ararat Valley. Chapter 2 describes the approaches and methods of the
inventory. Chapter 3 provides details of the results of the inventory as well as analysis. Finally, Chapter 4
of the report highlights the main findings of the inventory.
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Figure 1: Schematic map of the area for inventory of groundwater wells, natural springs and fish farms in the Ararat Valley
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1. General Information on Natural Climatic, Geological and Hydrogeological
Conditions in the Ararat Valley
The Ararat Valley lies along the midstream of the Araks River, and is located between Mt. Ararat (5165
meters) and Mt. Aragats (4095 meters). The Araks River divides the Valley into two parts: right-bank (on
the territory of Turkey) and left-bank (on the territory of the Republic of Armenia) (Figure 2).

Figure 2: Schematic Map of the Ararat Depression
According to cartography, the Ararat Depression is divided into two parts:
1. Ararat Valley: The valley covers the flat terrace and bed-terrace sections of the Araks River at
altitudes of 800-900 meters (m). Fluvial-lacustrine and alluvial-prolluvial formations are most
common here.
2. Foothills or oblique and slightly undulating plains, (altitudes of 900-1200 m) Alluvialprolluvial formations have low capacity (up to 10.0 m) and occupy a limited area. There are no
strong sand-clay formations of fluvial-lacustrine origin in this part.
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According to meteorological data generated by the Hydrometeorological Service of Armenia, multi-year
annual average precipitation in the Ararat Valley ranges between 229 mm and 293 mm, while
evaporation ranges from 435 mm to 404 mm. Evaporation thus exceeds precipitation by 1.5-1.9 times.
Based on these figures, there is very limited chance for the generation of groundwater resources in the
Ararat Valley over the course of the year. Furthermore, there is groundwater evaporation, accounted for
as discharge in the water balance of the Ararat Depression.
The geology of the Ararat Valley is characterized by Mio-Pliocene clay-sandstone deposits (N1S) that are
covered with upper Pliocene-Quaternary (N23-Q3) volcanic rocks with a capacity of 400 m, as well as
fluvial-lacustrine and alluvial-prolluvial formations.
Three aquifers, one classified as unconfined and the remaining two as confined, are located within these
formations.
Based on the description of geology and hydrogeology of Armenia (Geology of the Soviet Socialist
Republic of Armenia, Volume 8, Hydrogeology, Editor-in-chief: S.S. Mkrtchyan, Academician, Academy
of Sciences the Armenian SSR, Yerevan, 1974/Геология Армянской ССР, Том 8 Гидрогеология, гл.
Редактор С.С Мкртчян, Академик АН Армянской ССР, Издательство Армянской ССР, Ереван,
1974г.), the unconfined aquifer reaches a depth of 50-60 m below ground level, where alluvial-prolluvial
deposits are most commonly found. The first confined aquifer lies at a depth of 50-150 m and is
characterized by fluvial-lacustrine formations. The second confined aquifer is at a farther depth of 150 m,
and contains a high prevalence of volcanic rocks.
In natural conditions, the first confined and unconfined aquifers are fed from the second confined aquifer
as a result of upward discharge and due to hydraulic interconnectivity between the aquifers.
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2. General Approaches and Methods of the Inventory of Groundwater Wells,
Natural Springs and Fish Farms in the Ararat Valley
The HMC SNCO team divided the Ararat Valley into three sections: western, central, and eastern. The
HMC SNCO then formed the following working groups within each division:
a) The Eastern section, including relevant communities in the Ararat, Vedi and Artashat regions of
Ararat Marz. Team leader – Gegham Muradyan.
b) The Central section, including relevant communities in the Masis region of Ararat Marz and the
Etchmiadzin region of Armavir Marz. Team leader – Harutyun Yeremyan.
c) The Western section, including relevant communities in the Armavir region of Armavir Marz.
Team leader – Hakob Barseghyan.
The HMC SNCO provided each working group with the necessary equipment to conduct their field
measurements, including GPS devices, ultrasonic flow meters, current meters and floaters, pressure
gauges, water level measuring tapes, Mercury thermometers, portable weirs (rectangular and triangular),
containers with 16-20 liters of storage, and stopwatches. The inventory teams conducted field
measurements in cooperation with local community representatives, taking advantage of their familiarity
with the location of groundwater wells and springs. During the final phase of the field work, the inventory
teams conducted additional visits to identify and document any wells that had not been recorded during
prior phases in order to fill in any gaps in inventory data.
In conducting field measurements, the working groups applied the following methods:
1. Coordinates and altitudes of water sources were determined with a GPS device and Google Earth
program, respectively;
2. Discharge was measured by the following methods:
a. The volumetric method was applied for springs and flowing wells with a discharge of 5 l/s or
less.
b. A current meter or float was used to make measurements in springs and flowing wells with a
discharge greater than 5 l/s.
c. Flow in pipe networks was measured using ultrasonic flow meters (SIEMENS FUP 1010).
3. Water level was measured by the following methods:
a. Negative water level, or water level below ground, was measured using mechanical tape (100
m long) or electronic tape depending on the depth of the groundwater resources.
b. For flowing wells, the above-ground water level was measured with pressure gauges
available at HMC SNCO observation posts. The water level for wells with a relatively large
discharge was determined by a calculation method (ratio of actual discharge and specific
discharge – Q/q) determined during hydrogeological assessment activities.
4. Water temperature was measured using Mercury and electronic thermometers and recorded in
Degrees Celsius (0C).
5. Water mineralization data was gathered for 565 wells, based on information from
hydrogeological monitoring stations and results from various analyses that had been conducted
for public and private purposes in the Ararat Valley over the period of 2014-2016;
6. Electric conductivity of water, which was measured in 543 wells in the Ararat Valley’s Central
section, was determined using an ORION device.
In addition to the above measurements, the working groups recorded the diameter of well pipe casings as
well as the models/brands of installed pumps during the inventory of wells. For non-operational wells, the
groups recorded the technical state of the well (e.g. pump malfunction, temporary closure, etc.), as well as
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the suitability of the well for further operation as a result of being filled with stones, sand, etc. For the
natural springs, the working groups, in addition to general description of the springs, described also
conditions of water discharge, technical state, sanitary conditions and purpose of use.
In addition to the aforementioned working groups in each section of the Ararat Valley, the HMC SNCO
established additional teams to compile data and prepare reports using archived records to supplement
field measurements. Data collection forms used in this process (as required under the subcontract) can be
found in Annexes A, B and C).
The working groups used the following materials and sources to fill in the data collection forms for the
inventory of groundwater wells, natural springs and fish farms in the Ararat Valley:
1. The water use permit (WUP) database of the State Water Cadastre Information System of the
Armenian Ministry of Nature Protection (MNP).
2. Information on the geological-lithological structure and depth of wells, date of drilling, names of
drilling companies, and hydrogeological characteristics obtained from the Republican Geological
Fund State Non-Commercial Organization (RGF SNCO) of the Armenian Ministry of Energy
Infrastructure and Natural Resources.
3. Information from water Users’ Associations (WUAs) (e.g. Sevjur-Akhtamar, Khoy, Armavir,
Vagharshapat, Masis, etc.), water utilities (Yerevan Jur, Armenian Water Supply and Sewerage,
Nor Akunq, Shirak Jur, etc.), fish farms, and rural communities.
4. Results of chemical analyses of water conducted by the HMC SNCO in 2014-2016;
5. Well logs available from the HMC SNCO, including name of the drilling company, date of
drilling, geological index, geological and hydrogeological characteristics.
In preparation of the data collection forms, considerable efforts were made to properly categorize similar
rock types identified in the geological and lithological structure of wells. Particularly, the HMC SNCO
working groups considered lithological structure and potential water bearing capacity of the rocks, natural
features, and other hydrogeological parameters. Field photos of the wells and natural springs were also
used to further fill out the inventory data collection forms.
In total, 3,051 data collection forms were prepared as a result of the sourcing and processing of the above
referenced information (items 1-5) and the field measurements. The forms comprise information on 2,807
groundwater wells (including those used for fish farms), 9 groups of natural springs, and 235 fish farms.
In addition, the inventory provided a text description of 14 groups of natural springs in the Ararat Valley.
As previously mentioned, the HMC SNCO conducted field measurements in coordination with
community representatives and various businesses entities operating in the given area, taking advantage
of local knowledge of the location of wells. However, it must be acknowledged that the inventory may
not have covered 100% of wells in the Ararat Valley, and may have thus omitted a small portion
(estimated to be up to 3% at most). This is not the case with springs and fish farms, however, which are
estimated to have been inventoried with 100% coverage.
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3. Analysis of Results of Inventory in the Ararat Valley
3.1. Results of Groundwater Wells Inventory
As previously mentioned the Ararat Valley contains one unconfined aquifer and two confined aquifers,
however it is mainly the confined aquifers that are typically exploited for various economic purposes. The
unconfined aquifer is fed by upward discharges from the confined aquifers as well as by the infiltration of
irrigation water and during irrigation season. However, water within the unconfined aquifer lies at a depth
of some 55 m below ground and is characterized by minimal protection from external factors as well as
high levels of mineralization. Wells from the unconfined aquifer are characterized by low capacity, and
water from the aquifer is used irregularly and in small quantities for either irrigation of small land plots
(up to 0.12 hectares) or for technical purposes through the use of boreholes and shallow wells (up to 20
m).
The HMC SNCO working groups conducted an inventory covering all wells from the confined aquifers in
the Ararat Valley exceeding a depth of 50 m. For wells from the unconfined aquifer, the working groups
conducted an inventory of only those wells with sufficient significance that are used frequently and
permanently, and with a depth of 50 m or less.

Figure 3: Number of inventoried wells by depth
Overall, the HMC SNCO conducted an inventory of 2807 wells in the Ararat Valley. This figure includes
1795 operational and 700 non-operational wells, 123 temporarily closed wells, 4 wells inventoried but
permanently closed after the inventory, 158 wells not suitable for operation (e.g. filled in with stones),
and 27 sealed wells. Figure 4 shows the location of inventoried wells in the Ararat Valley.
Tables 1-3 and Figures 5-9 provide information on the inventoried wells according to total quantity,
discharge, method of operation, and purpose of use. Taking into consideration the administrative
divisions of the Republic of Armenia, distribution of the wells is provided by Marzes.
12

Figure 4: Location of inventoried wells in the Ararat Valley
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Table 1: Inventoried wells by region
№

Discharge, l/s

Ararat Marz

Armavir Marz

Total

Operational, including:

832

963

1795

Self-flowing

484

196

680

31596.3

Pump-operated

348

767

1115

32387.3

Non-operational (temporary)*,
including:
Non-operational with discharge
Closed by a valve
With negative pressure

185

515

700

53
17
115

82
18
415

135
35
530

1114.5
0
0

3

Temporarily closed

99

24

123

0

4

Permanently closed (after the
inventory)

4

-

4

0

5

Sealed

18

9

27

0

6

Not suitable for operation (filled
in)

54

104

158

0

1192

1615

2807

65098.1**

1

2

Inventoried wells

Total:

* The wells were not operated at the moment of inventory.
** Self-flowing wells with 31596.3 l/s discharge are used continuously. Discharge of the pumped wells, 32378.3 l/s, is a maximum
discharge, which is estimated based on capacity of pumps. These wells are operated intermittently, even during irrigation season.

Figure 5: Number of inventoried wells by status and marzes
Based on the presented data, 36% of the total numbers of wells were non-operational at the time of the
inventory. Figure 6 shows the classification of non-operational wells according to their status.
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800
700
700
600
500
400

Non-operational (temporary)

300

Temporarily closed

200

Permanently closed (after the
inventory)
Sealed

158
123

100
4

27

Not suitable for operation (filled
with garbage, stones, etc.)

0

Figure 6: Number of inventoried non-operational wells, according to their status
According to the results of the inventory, the total discharge of self-flowing wells is 31596.3 l/s for the year
of 2016, while the discharge of pump-operated wells is 32387.3 l/s (estimated based on the pump capacity).
In the same period, water discharge from non-operational wells amounted to 1114.5 l/s (Figure 7).
1114.5,
2%

31596.3,
48%

32387.3,
50%

Discharge from self-flowing wells
Maximum discharge from pumped wells

Discharge from non-operational wells

Figure 7: Water discharge of groundwater wells in the Ararat Valley, in l/s
Information on operational wells is provided in Tables 2 and 3 as well as Figures 7 and 8 below.

15

Table 2: Number operational wells and discharge by region, according to purpose of use
N:

1
2

Operational wells
according to
purpose of use
Drinking-household
Irrigation *

3

Fish farming

4

Industry
Total

Ararat Marz
Number Discharge,
l/s
4470.3
200

Armavir Marz
Number Discharge,
l/s
300
4705.8

378

9242

546

19108.1

236
18
832

21847.8
335.6
35895.7

100
17
963

3804.3
469.7
28087.9

Total
Number Discharge,
l/s
500
9176.1
924
28350.1
336

25652.1

35
1795

805.3
63983.6

* Annual discharge

Table 3: Number of operational wells and discharge by type, according to purpose of use
N:

1
2
3
4

Operational wells
according to
purpose of use
Drinking-household
Irrigation
Fish farming
Industry
Total

Self-flowing
Number
Discharge, l/s
212
162
302
4
680

4272.6
2549.4
24759.3
15
31596.3

Number
288
762
34
31
1115

Pumped
Discharge based on the
pumps capacity, l/s
4903.5
25800.7
892.8
790.3
32387.3

35000

Self-flowing

Pumped

31596.3

32387.3

30000
26845.2
25000

23336.9

20000

15000
9050.4
10000
4751.1

5000

0

Ararat marz

Armavir marz

Figure 8. Well operation type and discharge by region, in l/s
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Total

28000.0

892.8
24000.0
20000.0

Pumped
Self-flowing

16000.0

25800.7
24759.3

12000.0
8000.0

4903.5
4000.0

4272.6

2549.4

0.0

Drinking-household

Irrigation

Fish farming

790.3
15.0
Industry

Figure 9: Well operation type and discharge by purpose of use, in l/s

During the inventory, the HMC SNCO also assessed the status of water use permits (WUPs) for 1795
operational wells as of November 2016. WUP data was obtained from the State Water Cadastre Information
System of the Armenian Ministry of Nature Protection. The results are as follows:




Out of 1,795 operational wells in the
Ararat Valley, 991 have active WUPs and
140 are in the process of extension or
revision of permit conditions. 664 wells
are operated without WUPs, or some
37%. (Figure 10).

664
37.0%

The majority of communities in the Ararat
Valley (excluding the community of
Ranchpar) use community well WUPs.
These comprise more than 30% of the
total operational wells.

991
55.2%

140
7.8%
Operating with active WUP
WUP is in the process of extension or revision
Operating Without WUP

Figure 10: Number of wells operated with and without WUPs
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Table 4 shows actual discharge for operating wells based on WUP status as determined by the inventory.
Table 4: Actual discharge of the wells operated with and without WUPs, based on inventory data
Status

Number of wells

Actual
Discharge, l/s

1

Operating with active WUP

991

40079

2

WUP is in the process of extension or revision

140

3690

541
123

7131
1430

1795

52330

Operated by communities without WUPs
4 Operating without WUP
3

Total

The working groups measured the electric conductivity of water in 543 wells in the central section of the
Ararat Valley. The working groups also obtained water mineralization data for 565 wells in the inventory.
Results showed that 390 wells contain fresh water and 171 wells contain weakly mineralized water. Three
wells containing moderately saline water and one well with highly saline water were also identified. Figure
11 shows well classification based on the level of groundwater mineralization.
3

1

171

390
Freshwater (< 1 g/l)
Weakly saline (1-3 g/l)
Saline (3-5 g/l)
Highly saline (> 5 g/l)
Figure 11: Inventoried wells according to level of groundwater mineralization
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3.2. Results of Natural Springs Inventory
All natural springs in the Ararat Valley occur as a result of the upward discharge of groundwater from the
Ararat Artesian Basin. Springs have diffuse or surface, concentrated and linear types of discharge. The
Metsamor (Sevjur) River is fed by groundwater, with an estimated 25 cubic meters per second (m3/s) of
multiannual average flow. According to archive data, the average annual yield of natural springs in the
Ararat Valley before 2000 was estimated at approximately 30 m3/s (30000 l/s), including the yield of the
springs feeding the Metsamor (Sevjur) River, Sis, Kapuyt Lich, Artashat, Yerablur and other groups of the
springs.
A number of springs belonging to the Kulibeklu, Aknalich and Taronik groups of natural springs in the upper
reaches of the Metsamor River have disappeared due to artesian water level reductions. There is no water
discharge or flow observed from these springs throughout the year. While springs with concentrated
discharge have dried out (such as the Taronik, Metsamor Tangaran, and Kulibeklu springs), springs with
surface discharge have not. Small lakes up to 4-5 m deep are currently observed in the region, fed by springs
with surface discharge. These small lakes serve as natural wells, which are operated by pumps for the supply
of water for irrigation and technical purposes (examples include the Aknalich springs and Taronik springs
operated for the Armenian Nuclear Power Plant (ANPP)).
The yield of some groups of natural springs located at lower hypsometric altitudes has been reduced by 4050% compared to 1990s levels (including the middle and lower streams of the Metsamor River as well as the
Sis, Kapuyt Lich, Artashat, and Yerablur springs). While the Metsamor River headwater springs are dry,
some water flow is observed 1-2 km downstream as a result of linear discharge or drainage of groundwater at
lower hypsometric altitudes.
The HMC SNCO inventoried 14 groups of natural springs from March through October of 2016, including 9
operational groups characterized as small lakes or springs with shallow discharge. Fields of other 5 groups of
natural springs are currently described as wetlands, with no water flow observed. In some sites, water is
observed discharging into 0.5-1.0 m deep ditches downstream from previously operating springs. Figure 11
shows the location of inventoried groups of natural springs, and Table 5 provides the list of springs and their
basic characteristics.
Description of all 14 groups of springs, based on the field measurements and archive materials, is provided in
Annex D of this report. The HMC SNCO working group prepared inventory data collection forms for only 9
springs, and included data in the database. At the time of the inventory, the total yield of the described 14
springs was 3306.6 l/s. Of this, 2,106.6 l/s is exploited via gravity flow, and 1200 l/s is pumped from small
lakes fed by natural springs.
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Figure 12: Location of groups of natural springs in the Ararat Valley
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Table 5: Basic characteristics of groups of natural springs in the Ararat Valley
Inventory #
1/210
1/211
1/212
1/213
2/450
1/413
1/414
1/917
1/415
2/726
2/727
2/728
2/729
2/736

Spring name

Geographical coordinates
(X)
(Y) longitude
latitude

Location

Altitude, m

Yield, l/s

Sis Lich springs
Kapuyt Lich springs
Artashat springs
Yerablur springs
Azatavan springs “Meliqents
Aghbyur”
Kulibeklu springs at the
Metsamor (Sevjur) River
headwaters

South-east of the administrative area of Sis community
South-east of the administrative area of Noramarg community in Ararat Marz
North-west of Artashat town
South-east of Jrahovit village in Ararat Marz

40003′ 23.9″
400 00′ 55.5″
39057′ 45.44″
400 02′ 35.1″

44023′ 35.6″
440 25′ 40.2″
440 32′ 24.4″
44028′51.44″

828
824
835
830

120
1043
84
220

Near Azatavan village in Ararat Marz

39O58’46,6”

44Օ30’ 17,0”

829

1.5

From the Sevjur River outfall to Aknalich-Zartonq road bridge on the Sevjur River

40O 08’03.2”

44Օ 09’ 09.6”

842

340

Aknalich springs
Springs for ANPP technical
water supply
Taronik springs
Ararat mineral spring “Aghi
Gyol”
Ararat mineral springs “Kotkir
Lich”
Ararat mineral spring
“Buravoy”
Marmarashen spring “Tsrtoyi
Gyol”
Marmarasheni Lcher
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3.3. Results of Fish Farms Inventory
The majority of fish farms in the Ararat Valley use groundwater wells for their operations, while only
a limited number of them use surface or drainage water. Fish farms using groundwater resources may
contain one or multiple wells.
The HMC SNCO team inventoried 235 fish farms comprising 570 wells in the Ararat Valley from
March-October of 2016. Table 6 shows the number groundwater wells in-use by fish farms in the
region according to well depth.
Table 6: Wells in-use by fish farms according to depth
Depth

Number of wells

50-100 m
100-150 m
150-200 m
Over 200 m

62
303
199
6

At the time of the inventory, a total of 135 fish farms with 336 wells were in-operation. Total water
abstraction by these operational fish farms is 25652 l/s, while total wastewater discharge is 22057.5
l/s. Self-flowing wells account for 24759.2 l/s of water used by fish farms, and pump-operated wells
yield 892.9 l/s. At the time of the inventory, there were an additional 100 non-operational fish farms
with a total of 234 wells. No discharge was recorded from 138 of these non-operational wells, while a
combined of 948.13 l/s was recorded for 96 of the non-operational wells (Figure 13).

Figure 13: Number of wells at inventoried fish farms
The Location of the fish farms inventoried in the Ararat Valley is shown on Figure 14.
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Figure 14: Location of inventoried fish farms in the Ararat Valley
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4. Concluding Remarks
The HMC SNCO team conducted an inventory of groundwater wells, natural springs and fish farms in
the Ararat Valley from March to October of 2016. During this period, the team inventoried 2,807
groundwater wells, including 1,795 operational wells. 680 of these operational wells are self-flowing,
with 31596.3 l/s of total discharge. Water from the remaining 1,115 operational wells is pumped, with
a total discharge of 32387.3 l/s (estimated on the basis of pump capacity, and given all pumps work at
the same time). Among self-flowing wells, 302 are used for fish farming purposes, with 24759.3 l/s of
discharge, while the remaining 378 wells, with 6337.0 l/s of discharge are used for drinkinghousehold, industrial, and irrigation purposes. Among pump-operated wells, 288 are used for drinkinghousehold purposes, and 793 are used for irrigation and industrial purposes, on a non-regular basis.
Just 34 pump-operated wells are used for fish farming purposes.
The surface area of the Ararat Basin’s artesian zone is more than 4 times smaller than the surface area of
the zone with negative pressure (Figure 1). Inventory data shows that groundwater in the Ararat Valley is
unevenly used from these zones, which may have negative impacts on the groundwater basin.
At the time of the inventory, the HMC SNCO team recorded free flowing water in 135 nonoperational wells, comprising more than 1,114 l/s of discharge. These wells were previously used for
both irrigation and fish farming. It is necessary to further investigate these wells in collaboration with
representatives of local communities and water users, with the purpose of determining the suitability
of the wells for further use or closure and sealing.
During the inventory process, the HMC SNCO team documented 158 wells filled with stones,
garbage, soil, etc. which cannot be restored for operation in future. These wells must be isolated, as
they present potential risks for groundwater pollution.
During the inventory, the HMC SNCO team measured mineralization levels for 565 groundwater
wells. 390 of these wells contain fresh water (mineralization of 1 g/l), while 171 wells are weakly
mineralized (mineralization of 1-3 g/l). Three wells contain saline water (mineralization of 3-5 g/l),
while 1 well contains water with high saline levels (mineralization higher than 6 g/l). The
classification of sites by mineralization allows for the demarcation of groundwater wells of strategic
significance, thus helping to preserve the country’s sustainable development.
The total discharge from 14 groups of natural springs in the Ararat Valley is 3300 l/s, including 1200
l/s of pumped flow. According to archive data, the average annual yield of natural springs in the
Ararat Valley before 2000 was estimated at approximately 30 m3/s (30000 l/s). A number of springs
belonging to the Kulibeklu, Aknalich and Taronik groups of natural springs in the upper reaches of the
Metsamor River have disappeared due to artesian water level reductions.
Out of 235 fish farms that were inventoried in the Ararat Valley, 135 fish farms were identified as
operational, using 336 groundwater wells with 25652.1 l/s of total discharge. Return flows from the
fish farms were estimated at 22057.5 l/s.
A comprehensive database for 2807 groundwater wells, 9 groups of natural springs and 235 fish farms
was created in MS Excel format, using data from the field measurements and archive materials. This
database will provide baseline data regarding the groundwater resources of the Ararat Valley for the
year 2016 and allows for various types of analysis. It provides a foundation for estimating the optimal
(allowable) volume of groundwater abstraction within the Ararat Artesian Basin.
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ANNEXES

25

Annex A. Groundwater Wells Inventory Data Collection Form and Method of Completion
Date: ______________________ Completed by: ______________________________________
GENERAL CHARACTERISTICS
Field
number

Inventory
number

Year of drilling

Drilled by

Marz

Community

Location

Ownership

Current status

1

2

3

4

5

6

7

8

9

GEOGRAPHIC COORDINATES

GENERAL CHARACTERISTICS

X degrees

X minutes

X seconds

Y degrees

Y minutes

Y seconds

Temperature

Mineralization *

Altitude, meters above
sea level

Altitude of the well
head

10

11

12

13

14

15

16

17

18

19

GENERAL CHARACTERISTICS
Discharge,
l/sec

Level,
m

Water level or pressure
from the well head, m

Use purpose

Presence of
water use permit

WUP #

Description of captage

Presence of a
water meter

Type of
water meter

20

21

22

23

24

25

26

27

28

* The last recorded value, if the well is included in the national monitoring reference network.
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Presence of a valve

Valve diameter

Presence of a
sanitary zone

Actual depth,
m

Diameter of a well
casing, mm

Presence of а filter

Range of the filter
installation

Presence of a
pump

Pump model

Nature of aquifer

TECHNICAL CONDITION

29
30
31
32
33
34
35
36
37
38

Lithological structure
Geological
index
Depth of the top of the
layer, m
Depth of the bottom
of the layer, m
Layer capacity,
m
Permeable/
impermeable

1
2
3
4
5
6
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All the parameters that were required to fill in the relevant columns of the well inventory data collection
form, indicated in the Scope of Work, were recorded during the field measurements.
Below is a description of the methods of implementation of field work for the inventory of groundwater
wells, as well as the principles applied to complete the columns of the data collection form:
1. The first column or field number was recorded as a fraction. The numerator represents the
number of the field group conducting inventory (3 field groups), and the denominator - the serial
number of the wells inventoried within the same group.
The second column or the inventory number represents the ID number of the inventoried wells,
regardless of their location in the Ararat Valley.
2. Columns 3-6 and 8-9 were filled in using information received from water users and communities
during the field surveys, and well logs prepared by drilling companies. Column 7 was filled in by
the inventory group member. Where accurate data were not available, archival materials were
used to fill out Columns 3-4.
Groundwater wells have been drilled for irrigation purpose since the 1960s (based on permits
issued by relevant authorities). Prior to the 1990s, wells had been drilled by specialized drilling
entities which were within the structure of the former Geological Department and Ministry of
Water Economy. It should be noted that drilling was permitted only for the first confined aquifer,
and primarily for irrigation purpose. Since the 1990s, the water of the second confined aquifer has
also been permitted to use, yet only for drinking water supply. The water of this aquifer was
flowing above ground level at hypsographic altitudes of up to 842 m. Wells of various depths and
structures were drilled by Ashok, Artezia, Tigris-Yephrat, Varukh, Horatantsq, Hovasar, Jrhan
and other companies.
The information on geological and lithological, hydrogeological structures of the wells was taken
from the well passports prepared by the HMC SNCO for issuing WUP, as well as
hydrogeological cross-sections of the wells that were drilled in the Ararat Valley for
hydrogeological survey and exploration purposes. These materials are kept by the Republican
Geological Fund (RGF) SNCO under the RA Ministry of Energy Infrastructure and Natural
Resources. This information is also summarized in the following three reports:
1) Амроян А. Е- Ресурсы напорных вод артезианского бассейна Араратской далины,
Ереван, 1960г.; RGF, state register number – 0442
2) Амроян А. Е-Подсчет запасов подземных вод артезианского бассейна Араратской
равнины по состоянию на 01.01.1966 г., Ереван, 1966г.; RGF, state register number –
0813
3) Паносян С.Б, Казарян В. Х и др. отчет по переоценке эксплуатационных запасов
подземных вод Араратского артезианскогоба ссейна Арм ССР по состоянию на
30.09.1984 г. Ереван 1984г – RGF, state register number – 01532
The logs of a large number of wells drilled for irrigation and drinking water supply, which were
prepared by scientific-research institutes, Geological Department and various hydrogeological
groups and available at RGF SNCO, were also used.
3. Columns 10-15 and 18 of the data collection form were completed using geographical
coordinates from the GPS, and absolute altitudes determined using the Google Earth. Column 19
28

– altitude of the well head or casing pipe above ground level were measured during the field
work.
4. Column 17 on level of mineralization was filled in using the results of groundwater analyses
conducted by the HMC SNCO in the Ararat Valley during 2014-2016.
Total mineralization was provided for 565 wells. Electric conductivity was measured in 543
wells.
5. Columns 16 and 20-22 of the forms were completed based on the findings of the field
measurements:
a) Water temperature was measured with a Mercury thermometer with accuracy of 0.20C;
b) The discharge in open water sources was measured by volumetric method or with a current
meter, and the flow in pipes – with ultrasonic flow meters (SIEMENS FUP 1010);
c) The water level below ground level was measured with Solinst WLM model 101 water level
measuring device;
d) The positive water level or well head pressure was measured using a pressure gauge. The
water level of wells with big discharge was determined by calculation method - ratio of actual
discharge and specific discharge (Q/q) determined during hydrogeological exploration
works.
6. Columns 23-25 of data collection form were completed as follows:
a) Column 23 was completed based on actual observations.
b) Columns 24-25 were completed based on data from the water use permit database of the State
Water Cadastre Information System provided by the Ministry of Nature Protection.
7. Columns 26-31 or technical conditions of water abstraction were completed based on actual
measurements (Column 26 and 31) and observations (Columns 27-30) made during the field
work.
8. Columns 32-35 were mostly completed based on the well data provided by water users, and,
where non-available, by using archive materials (see point 2 of this section).
9. Columns 36-38 were completed based on the findings of the field measurements, information
from water users, and archival materials.
Columns 1-6 of the form on lithological structure of the well were filled in using data and information
provided by water users, or using archival materials (see point 2 of this section).
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Annex B: Natural Springs Inventory Data Collection Form and Completion Method
Date: ______________________

Completed by: ____________________________________

GENERAL CHARACTERISTICS

Field number

Inventory
number

Marz

Community

Location

Ownership

Current status

Altitude,
m.a.s.l.

Yield,
l/sec

Type by
pressure

Type by
regime

1

2

3

4

5

6

7

8

9

10

11

GEOGRAPHICAL COORDINATES

GENERAL CHARACTERISTICS

X degrees

X minutes

X seconds

Y degrees

Y minutes

Y seconds

Temperature

Mineralization *

Use purpose

WUP number

12

13

14

15

16

17

18

19

20

21

TECHNICAL CONDITION

Presence of a
connecting
structure

Type of captation structure

Size of captation
structure

Technical condition of
captation structure

Presence of a water
meter

Presence of a sanitary
zone

Technical condition
of the sanitary zone

22

23

24

25

26

27

28

* The last recorded value, if the spring is included in national monitoring reference network.
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Currently, there are a limited number of natural springs in the Ararat Valley. Discharge out of these wells
is mostly observed in marshes or small lakes.
The inventory of natural springs was conducted and data collection forms were filled in only for the
springs with discharge, whereas general descriptions were given for all springs.
The data collection form, as provided in the Scope of Work, was filled in the following manner described
below:
1. The data required in Columns 1-8 were collected during the field measurements and filled in the
same way as for the wells.
2. Column 9 of the field or yield of springs was measured downstream the field of the springs,
where the water is accumulated and flow is generated. The flow was measured using a current
meter or hydrometric float, depending on the flow type. If there was no flow, only the
hydrogeological description of the site was given.
Column 10 or type of spring by pressure is same for all the springs in the Ararat Valley.
According to pressure, all springs are upward flowing.
3. The regime of the springs has not been studied in the Ararat Valley since the 1990s. Previously
studied regimes have changed due to reduction of artesian water level. The regime of springs
depends not only on natural but also technical factors, which have not been examined. Therefore,
Column 11 was filled in as for springs with unexplored regime.
4. Columns 12-17 were completed based on GPS readings, and Column 18 or water temperature
was determined using a Mercury thermometer with accuracy of 0.2 0C.
Mineralization (Column 19) was not determined, while electric conductivity of water was
measured in 6 springs.
5. Column 20 or purpose of use is the same for all operational springs in the Ararat Valley. All the
springs are used for irrigation, except the group of Kapuyt Lich springs; part of the spring water
is pumped and used for fishery. Previously (before the 1990s), the waters of this group of springs
(around 3 m3/s) we entirely used for technical water supply to Yerevan Thermal Power Plant and
Nairit Scientific-Industrial Enterprise.
6. Column 21 or Water Use Permit number was completed based on the water use permit database
of the State Water Cadastre Information System provided by the RA Ministry of Nature
Protection. It should be noted that permits for all the springs in the Ararat Valley (including all
the springs of the Metsamor River) are issued for use of surface water, and not groundwater.
7. Columns 22-28 were filled in using on field measurements data.
There is no water meter installed on the springs of the Ararat Valley. The water of the springs is
accumulated in small lakes and either used by gravity or pumped for irrigation purposes.
Therefore, Columns 22-28 were left blank.
The description of all 14 groups of springs is provided in Annex D of this report. The total yield of the
described 14 groups of the springs is estimated at 3306.5 l/s: 2106.6 l/s are used by gravity, and 1200 l/s
are pumped from the small lakes that are fed by the natural springs.
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Annex C: Fish Farm Inventory Data Collection Form and Completion Method
Date: _________________________

Completed by: _________________________________________
GENERAL CHARACTERISTICS

Field number

Name

Marz

Community

Location

Number of ponds

Cumulative storage
capacity of the
ponds, m3

Number of operated
wells

Industrial capacity,
tons/year

1

2

3

4

5

6

7

8

9

GEOGRAPHICAL COORDINATES

WATER USE

X degrees

X minutes

X seconds

Y degrees

Y minutes

Y seconds

WUP
number

Water use volume
according to WUP,
million m3

Water discharge
volume according to
WUP, million m3

Actual water
use volume,
million m3

Actual water
discharge volume,
million m3

10

11

12

13

14

15

16

17

18

19

20

Fish farm number

Well field number

Fish farm number

Well field number
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Fish farm number

Well field number

Inventory of fish farms was made based on actual field surveys, except Columns 16, 17 and 19 of the data
collection form (Annex C) that were completed based on data from the water use permit database of the
State Water Cadastre Information System provided by the RA Ministry of Nature Protection (as of
November 1, 2016).
The following principles were applied for filling in the fish farm inventory data collection form:
1. Columns 1-5 were filled in directly at fish farms, based on information provided by community
or fish farmer. The number of fish farm was marked based on the field number.
2. Columns 6-8 were filled in based on the number of ponds, actual sizes, and operational wells
observed at fish farms during the field surveys.
Fish farms that were not operating at the moment of inventory were marked as non-operational in
Column 7. Only the total number of operational wells was marked in Column 8.
3. The production rate of fish farms (Column 9) was completed based on information received from
fish farmers. The vast majority of fish farmers failed to provide information, arguing it to be
variable and circumstantial.
4. Fish farms occupy 0.5-1.0 and mores hectares of area, with more than 1 well operating there.
Therefore, Columns 10-15 were completed marking only geographical coordinates at the access
to the given fish farm, and Columns 18 and 20 – based on the actual water measurements. The
discharge of wells or actual water use was determined by measuring the flow in pipes with an
ultrasonic flow meter. The actual discharge was measured with a current meter or hydrometric
float, and in specific sections – with a rectangular portable weir.
5. There is a separate table attached to the fish farm inventory data collection form that provides
information on the number of fish farm, and field number of wells available there.
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Annex D: Description of the Groups of Natural Springs
Sis Lich springs (1/210)
Sis springs are located in the southeast of the administrative area of Sis community, at an absolute
altitude of 828 m. The geographical coordinates are: (northern) X=400 03′ 23.9″, Y= 440 23′ 35.6″.
The springs are a result of upward discharge of artesian water in Ararat Artesian Basin, forming a 1 mdeep lake, with 3000 m2 of surface area. The lake is owned by the Sis community. It is located on the
right bank of the Hrazdan River. Lake water discharges into the drainage collector.
The waters in the central part of the lake are clear, whereas moss and muddiness is observed in riparian
parts.
At the time of inventory, the water temperature was 14.5 0C, and electric conductivity – 660 mS/cm.
There is a fish farm in the riparian area that uses water from self-flowing wells. Water flow was measured
50 m downstream the lower edge of the lake and it is 120 l/s.
The lake regime is not studied. There are no hydrotechnical structures here, neither the first sanitary
protection zone.
The lake is surrounded by land plots; lake water is used for cultivation of vegetables and melons.
Kapuyt Lich springs (1/211)
Kapuyt Lich springs are located in the southeast of the administrative area of Noramarg community in
Ararat Marz, on the right bank of the Hrazdan River, at an absolute altitude of 823.8 m. The geographical
coordinates are: X=400 00′ 55.5″, Y= 440 25′ 40.2″.
The springs are result of upward discharge of artesian water in Ararat Artesian Basin, and form the
Kapuyt Lich (Lake Kapuyt), which is 200 m long and 90 m wide.
At the time of inventory, the lake flow was estimated at 1043 l/s, including 215 l/s pumped for fish
framing. Before the 1990s, Kaput Lich water was used by the Yerevan Thermal Power Plant and Nairit”
Scientific and Industrial Union, at a flow rate of 3000 l/s. At present, the spring or lake water is used for
irrigation.
At the time of inventory, water temperature was 17.5
1440 mS/cm.

C, and electric conductivity –

0

Artashat springs (1/212)
The group of Artashat springs is located in the northwest of the administrative area of Artashat town, near
the Ararat Medical Center, at an absolute altitude of 835 m. The geographical coordinates are: X= 39 0 57′
45.44″, Y= 440 32′ 23.4″.
The springs are having linear discharge and located in a gulch. The yield of the springs increases
gradually towards the lower sections of the gulch.
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The measures yield 2 l/s at the upper parts of the springs field (geographical coordinates: X=39 0 57′
52.5″, Y= 440 32′ 27.7″; H=832 m), and the yield is gradually increasing to is 12 l/s 200 m (X=39 0 57′
45.44″, Y= 440 32′ 24.40″), and 18 l/s in the lowest part of the gulch.
At the time of inventory, the cumulative yield of the springs was estimated at 84 l/s. Water temperature
was 17.4 0C.
A number of terraced lakes have been constructed in 1980s, with the riparian areas serving as a recreation
zone for local population, with natural fountains. Currently, the adjacent areas of the lake are covered
with moss, due to the small yields of the springs (2 l/s).
The spring water is mainly used for irrigation.
Yerablur springs (1/213)
Yerablur springs are located in the southeast of Jrahovit village in Ararat Marz, at an absolute altitude of
830 m. The geographical coordinates are: X=400 02′ 35.1″, Y= 440 28′ 51.44″.
The springs discharge shallowly into small circular concavities. The spring filed represents a swampy
lake, with a radius of 30 m, with water flow. Despite of the upward flowing nature of the springs, the
flow is hardly observed.
The measured yield is 150 l/s at the spring head, and 220 l/s 75.0 m downstream the head (X=40 0 02′
29,1″, Y=440 28′ 77″). The spring water is used for irrigation.
Azatavan springs (2/450)
Azatavan springs are located in Azatavan village in Ararat marz, at an absolute altitude of 829 m. The
springs are known as “Meliqents Aghbyur” and have the following geographical coordinates: X=39 O 58’
46,6”, Y= 44Օ 30’ 17,0”.
These springs are having linear discharge. At the time of inventory, the measured discharge was 1.5 l/s,
increasing 720 m downstream the spring head to 32 l/s (X=39O 58’ 28,4”, Y= 44Օ 29’ 57,6”). The
calculated yield of the springs was considered to be 1.5 l/s, as measured at the spring head. Water
temperature was 140C.
There are no hydrotechnical or other structures at the spring head. The spring water is clear, tasteless and
odorless. Downstream water is used for irrigation.
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Springs of the Sevjur River headwaters (1/413)
Metsamor (Sevjur) River currently originates from the wetlands adjacent to Metsamor town. In the past,
there were about 20 springs, which dried out or disappeared due to reduction of artesian water level in
Ararat Artesian Basin. The current hydrogeological conditions of the spring sites are described below:
Kulibeklu springs (X=40O 08’ 22.7”, Y= 44Օ 07’ 53.5”, H= 845 m) extended from the Sevjur River
headwaters to the Aknalich-Zartonk road bridge over the Sevjur River (X=40O 08’ 03.2”, Y= 44Օ 09’
09.6”, H= 842). Based on archive data, 16 central springs with numerous swampy discharges operated on
a 1.8 km long stretch of the left bank of the river. The average annual yield of the springs with
concentrated discharge was estimated at about 600 l/s, and the cumulative yield of all springs, together
with the springs with diffuse discharge, was estimated at 3780 l/s near the Aknalich-Zartonk bridge
(1974).
At present, reed grass grows at former spring sites. Unconfined water is found at the depth 0.2-0.7 m,
depending on hypsometric altitudes. Normally, as the terrain descends, groundwater discharges as a
drainage flow at an estimated rate of 340 l/s at the section near Aknalich-Zartonk bridge. The water is
used for irrigation.
Aknalich springs (1/414)
Aknalich springs are located on the upstream left bank of the Sevjur River, in the southeast of Aknalich
settlement. The springs lie at an absolute altitude of 846 m, with the following geographical coordinates:
X=40O 08’ 40.5”, Y= 44Օ 10’ 07.36”:
The surface of the lake is now 1-1.5 hectares, formerly it was about 10 hectares. The level of water in the
lake has decreased by 2.5 m, as compared to the level observed in 1979.
The Aknalich lake is a result of discharge of artesian water in Ararat Artesian Basin. The upward
groundwater flows observed in 2013-2014 in the riparian areas of the lake have now disappeared.
Before the 1990s, the water flow from the lake was 2100-3000 l/s and higher. Currently there is not flow,
and bed of a river originating from the lake has dried out. Water from the lake is now pumped for
irrigation. Water abstraction is estimated at 400 l/s.
Springs for technical water supply of the Armenian Nuclear Power Plant (1/917)
The springs for technical water supply to ANPP are located in the northwest of Metsamor museum, at an
absolute altitude of 843 m. The geographical coordinates are: X=40O 08’ 04.9”, Y= 44Օ 10’ 33.7”.
Before 2010-2012, springs with diffuse discharge had operated in this area and been used for technical
water supply to ANPP (at a quantity of 800 l/s). Due to the reduction of water level, ponds were
constructed at this site, which are used to abstract the same quantity of water.
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Taronik springs (1/415)
Taronik (Zeiva) springs were located in the southwest of Taronik village, in the southeastern foothill of
Metsamor museum. The springs lay at an absolute altitude of 846 m, with the following geographical
coordinates: X=40O 07’ 28.38”, Y= 44Օ 11’ 17.89”.
Before 2012, there were numerous springs with concentrated and diffuse discharge, which had been used
for drinking and irrigation water supply.
The average annual yield of 12 springs with concentrated discharge was estimated at
1400 l/s. 400 l/s of it was used for drinking water supply to Metsamor community and ANPP
administrative buildings.
Current water abstraction from the headwaters of the Metsamor (Sevjur) River for various is estimated at
1540 l/s, including 1200 l/s of pumped water. 740 l/s are used for irrigation, and 800 l/s - for technical
water supply.
Most of the spring have disappeared or dried out, and the hydrotechnical structures have remained
without water.
Ararat mineral spring “Aghi Gyol” (2/726)
The mineral spring is located in the northeast of Ararat Village in Ararat Marz, at an absolute altitude of
835 m. The geographical coordinates are: X=390 50’09.8”, Y= 440 43’ 36.2”.
A concrete covered swimming pool, 1.5 m deep and about 25.0 m in diameter, is built at the spring head,
and gravel and crashed stone deposits are at the bottom of the pool. There is a discharge of mineral
groundwater from the bottom of the pool over the entire surface, with occasional gas releases. It is
difficult to observe upward water discharge because of bottom sediments of the pool. Water temperature
is 25ՕC. A second swimming pool with the same diameter is built at a distance of 30 m from the first one.
There is a pipeline connecting the first and second pools, and the water in the first pool discharges into
the second one at a flow rate of 60 l/s. The water discharged from both pools is ultimately used for
irrigation, by gravity.
The pools serve as a recreation area for the local population.
Electric conductivity of water is 1456 mS/cm.
Ararat mineral springs “Kotkir Lich” (2/727)
Ararat mineral springs “Kotkir Lich” are located in the administrative area of Ararat community in Ararat
Marz, at an absolute altitude of 825 m. The geographical coordinates are: X=39 0 50’13.0”, Y= 440 42’
24.0”.
The spring field represents a small lake with a surface area of about 400 m2. The water level in the lake is
0.7 m below the ground level. The surroundings of the lake are marshy. There is another small lake
nearby, at a distance of 50 m from this lake (X=390 50’15.3”, Y=440 42’ 20.9”, H=828 m).
The estimated cumulative discharge of the lakes is 32.0 l/s, water temperature is 26.0ՕC, and electric
conductivity – 1460 mS/cm. The lakes are having flow, water is used for irrigation.
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Although the discharge of 10-12 springs in Ararat Marz result from alluvial-prolluvial deposits, the above
mentioned springs are connected with carbonated rocks altered in the tectonic fault zone of Devonian
period.
Ararat mineral spring “Buravoy” (2/728)
The mineral spring “Buravoy” is located in the northeast of Ararat Village in Ararat Marz, at an absolute
altitude of 825 m. The geographical coordinates are: X=390 50’23.8”, Y= 440 42’ 36.6”.
The spring discharge is observed from a small concrete-covered area (about 1.5 m2). About 1 hectare area
of the downstream section is marshy. The yield of the spring, together with the flow from the marshy
section, is 26.0 l/s (6.0 l/s from the spring). Water temperature is 24.9ՕC, and electric conductivity - 1471
mS/cm.
The name of the spring suggests that the spring represents a previously flowing borehole. In the 1960s,
mineral water exploration works were implemented here.
The spring has gravity flow, and water is used for irrigation.
Marmarashen spring “Tsrtoyi Gyol” (2/729)
Marmarashen spring “Tsrtoyi Gyol” is located in the southwest of Marmarashen village in Ararat Marz,
at an absolute altitude of 836 m. The geographical coordinates are: X=400 02’40.9”, Y= 440 27’ 20.1”.
The spring field represents a small lake (with a radius of 6.0 m), with a water flow. No upward discharges
are observed in the lake. The yield of the lake is estimated at 180 l/s, and which is collected in a water
canal 10.0 m downstream the lake. Water temperature is 16.7 ՕC.
There was a pumping station at the lake, which pumped water for irrigation use. At present, the pumping
station is not operational. The water of the lake discharges into the Hrazdan River through the above
mentioned water canal.
Marmarashen Lcher (Marmarashen Lakes) (2/736)
The lakes are located in the northwest of Marmarashen village, at an absolute altitude of 847 m. The
geographical coordinates are: X=400 04’0.6”, Y= 440 27’ 41.8”.
Marmarashen lakes are three in number and are located at a distance of 25 m from each other. The lakes
occupy a total area of 1000 m2 and are distributed across the holes opened in the groundwater aquifer.
Water flow from the lakes is very small (up to 0.1 l/s). Water temperature is 28 ՕC.
Water losses from the lakes are mainly due to evaporation, and the lakes are fed by confined and
unconfined aquifers.
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