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0

EXECUTIVE SUMMARY

Executive Summary
Introduction
The “International Energy Corporation” CJSC (hereinafter - IEC) and its major shareholder “RusHydro” JSC
intend to invest in rehabilitation of the existing infrastructure of Sevan-Hrazdan HPP cascade in order to
improve technical condition of the hydropower facilities included in the cascade and improve the operation
characteristics of power generation plants. In order to improve the system, the corporation has prepared the
five years development/investment plan and has started implementation of some works based on own
resources. Additionally company applied for the loan from banks and has asked EBRD and ADB to support
the project. As a result, a loan agreement among IEC, ADB and EBRD has been signed, which includes the
following rehabilitation works:
(i) reconstruction of Yerevan 1 HPP - reconstruction of the weir, replacement of turbines, dredging of
the reservoir;
(ii) replacements of much of the electrical equipment in Sevan, Hrazdan, Argel, Arzni and Kanaker HPPs
(accumulator battery, generator, excitation equipment, stators)
(iii) reconstruction of diversion canals for Hrazdan, Argel and Arzni HPPs;
(iv) replacements of hydro units in Argel, Hrazdan and Kanaker HPPs.
One of the preconditions for the provision of the loan set by the banks was that IEC’s current operations and
Project to be implemented should be in line with the Armenian and EU legal requirements, as well as EBRD’s
and ADB’s environmental and social policies' requirements. To comply with the Banks’ requirements, an
Environmental and Social Impact Assessment of the Project was conducted by DG Consulting Ltd. and
Environmental and Social Review report together with Environmental and Social Action Plan (ESAP) as well
as Stakeholder Engagement Plan (SEP) were submitted to IEC.
Item #3.1 of the ESAP set the requirement that the program of the reservoir dredging at Yerevan-1 HPP
(Dredging program) has to comply with local, international and Banks’ requirements and should undergo
environmental impact assessment. The results of the assessment should be disclosed for public comments
and the EIA document should be submitted to Lenders for review.
General information
The Yerevan HPP-1 was built in 1957-1962. Total length of the hydropower scheme is about 3 km. The
headwork of the plant is located immediately downstream the Kanaker HPP, where tailwater is discharged.
21m high concrete faced rockfill dam is constructed for the plant to create daily regulation basin. The
designed active volume of the basin is 320,000 m3, 138,000 m3 of which is occupied by sediment deposition
(Source: Hydroproject institute calculations based on geodetic surveying). To restore active capacity of
reservoir the partial removal of sediments is envisaged as part of current rehabilitation project. According to
the estimate amount of sediment to be removed is 80,000 m3.
The first goal of the planned rehabilitation project regarding the Yerevan-1 plant is replacement of turbines,
generators and associated systems. Besides, dredging of the reservoir is planned within the investment
program to restore its active capacity.
Since disposal areas in Armenia are being selected by the state authorities, IEC approached Yerevan city
municipality with a request for allocation of area for Yerevan-1 HPP reservoir removed sediments disposal
and obtaining of disposal permission. As a result of this, the disposal area for dredged material has been
authorized on 18.01.2013 by the Yerevan city municipality in basalt mine near the Shahumyan-2 cemetery.
This disposal area was established on 26.04.2005 by Yerevan mayor decree N 883-A for disposal of
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construction waste and soils generated by construction activities. The distance from allocated disposal area
to Yerevan-1 HPP reservoir is about 6.5 km. The land of the disposal area is a public property.
Description of environment
The territory of Hrazdan river basin is located in different climate zones: from mild zones (warm summers
and cold winters) up to cold, mountainous zones (in Pambak and Geghama high mountainous zones). The
territory of Yerevan-1 HPP is in mild zone with dry and hot long-lasting summers and medium cold winters
with unstable snow-cover. The average annual air temperature is 11.4°C. The absolute minimum air
temperature is -21°C and the absolute maximum temperature is +40°C.
Ambient air quality in the Program area is the same as in Yerevan city and mostly dependent on emissions
of stationary and mobile (automobile) and on meteorology of their spreading. The air basin is mainly
dominated by 4 pollutants: dust, nitrogen and carbon oxides and sulfuric anhydride and meet the national
permissible norms.
The Program area is situated in the territory of Yerevan city. The city is located in the semi-desert zone. The
geological structure of Hrazdan River in the Program area is predominantly stipulated by the alluvial-terrace
and effusive-volcanic formations. In some areas andesine effusive (lava flows), intensely weathered and
fissured show on the surface. The study area belongs to terrestrial zone of volcanic plateau. In the
surroundings of Hrazdan river typical mountainous semi desert brown soils prevail, which represent subcategory of mountainous black solis. Mountainous brown soils are used for agricultural purposes.
Natural flora comprises about 900 species of vascular (high-class) plants, while only three types of species
are registered in the Red list of the International Union for Conservation of Nature (IUCN). The species
registered in the IUCN Red list are Walnut (Juglans regia), Muchlenbergella Overina (Sambucus tigranii) and
Sweet flag bulrush (Acorus calamus) and these species are not found within the Program area.
The fauna of Yerevan is also quite diverse: 25 species of mammals are found in the city. Species of
mammals, particularly black and gray rats and mice, are also widely spread in the city area. In Program area
about 170 species of birds were registered, out of which at least 100 species build nests. Some species are
seen periodically during seasonal migration in winter and breeding periods. Among reptiles 25 species are
spread. Among amphibians 4 species are spread. A great number of invertebrates are spread in Program
area. Bugs are amongst the most investigated species. 700 species are known, some of which are
considered endemic in Yerevan and Armenia.
For each species the conservation status according to RA Red Book and IUCN Red list’s classification is given
in Section 3. However, it could be concluded that the Program area is not a critical habitat of any plant or
animal species and there are no protected natural resources nearby the dredging site.
In the samples taken from Hrazdan river maximum permissible norms of nitrate, ammonium, sulfate ions,
BOD5, BOD, aluminum, vanadium, chromium, manganese, copper and selenium were exceeded, while the
content of other parameters observed was within the scopes of permissible norms. IEC will engage water
quality testing laboratory to identify monitoring points upstream and downstream the dredging area to
monitor surface water quality both before dredging (baseline study) and periodically during the dredging
works.
Anticipated Environmental Impacts and Mitigation Measures
Dredging in Yerevan-1 HPP reservoir don’t appear to cause significant noise problems, as it mainly occurs
well away from residential areas, apart from 7 residential houses located on the western slope of the
Hrazdan gorge. The nearest house is about 110 m away from dredging site. Another facility is aluminum foil
factory “Rusal Armenal”, situated on the eastern slope of the gorge. The distance between the factory and
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reservoir is about 250 m. To the south the nearest entertainment complex is approximately 700 m away
from the site and the Yerevan-1 HPP station building is about 1000 m to the North-East from the site.
Odor from anaerobic sediments containing hydrogen sulfide from dredging is considered as a short-term
problem. Typically, when dredging is carried out at the entrance to rivers, discharged sediment is initially
anaerobic. When first discharged it is grey and may smell, but the smell is lost and the color of the sediment
changes to yellow within a few days after its exposure to air. Since there are no residents in the vicinity of
Yerevan-1 HPP reservoir the odor impact is considered to be very low.
Dust is not considered as a significant environmental impact during the dredging operations due to the
wetness of sediment to be excavated, which helps to avoid dust emissions to the atmosphere. Anyway, it is
recommended to use vehicle carcass/body cover material during the sediment transportation as well as to
secure clean wheels and chassis of all vehicles prior to departure from the site. Moreover, the air quality
monitoring at Yerevan-1 HPP reservoir and along transport route, which will pass by sensitive receptors
during the transport of dredged materials to the disposal area, should be conducted.
To minimize physical effects of spoil disposal it is recommended to use spoil as a resource where possible.
Yerevan city municipality proposed to use dredged material for earth works during road construction
activities.
Turbidity impacts may be reduced by dredging at a time of year that minimizes the effects on important
biological values. Dredging in particular seasons may reduce the risk of causing algal blooms, as well as
impacts on aquaculture operations and fish communities. Impacts on other biota may also be minimized by
careful timing of dredging. Since the water flow during the dredging activities will not be interrupted and
also there are no aquaculture facilities downstream the reservoir (in the territory of Hrazdan gorge) no
negative impacts on aquaculture are expected.
The breeding season of most species of fish is from early spring to July, and only few species (such as
Mosquito fish) may be impacted by dredging activities. It should also be noticed that Mosquito fish usually
lives in marshes, it seems that turbidity will not affect the fish in wide extent. If possible, dredging should
occur when the environment is least vulnerable. Dredging activities for reservoir at Yerevan-1 HPP are
planned for August-November 2013 and it appears that during the mentioned period the dredging impact on
aquatic habitats will be minimal.
Where areas of land are to be excavated, dredging should be land-based and spoil should be disposed on
land. Options of spoil disposal into the water basins should not be considered. Excavation works should be
carried out as possible in a dry environment and reservoir shores and beds as well as river banks have to be
fully stabilized before being connected to the water stream.
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1

INTRODUCTION

1.1 Project Background
The “International Energy Corporation” CJSC (hereinafter - IEC) and its major shareholder “RusHydro” JSC
intend to invest in rehabilitation of the existing infrastructure of Sevan-Hrazdan HPP cascade in order to
improve technical condition of the hydropower facilities included in the cascade and improve the operation
characteristics of power generation plants. In total there are seven power generation plants included in the
cascade (Sevan, Hrazdan, Argel, Arzni, Kanaker, Yerevan-1 and Yerevan-3) comprising diversion channels,
tunnels, aqueducts, reservoirs, power houses, sub-stations etc. The plants were built during 1930-1965. No
major rehabilitation programs have been implemented at the plants throughout the lifetime. Respectively,
despite routine maintenance works and some relatively small scale rehabilitation projects during the last
decade, major part of the hydro power scheme is in poor condition including diversion channels, hydraulic
units and sub-stations. Due to this the cascade faces big water losses, instable operations and frequent
failure of hydraulic and power generation units, and respectively, its output is reduced in comparison to
nominal capacity. In particular, the nominal capacity of the cascade is reduced from the designed 560 MW to
490 MW; annual output is reduced from the designed 2300 mln kWh to 500 mln kWh. Reduction of power
generation is partly due to poor condition of HPP infrastructure; second important factor is changes in water
management from Sevan Lake.
In order to improve the system, IEC has prepared the five years development/investment plan and has
started implementation of some works based on own resources. Additionally company applied for the loan
from banks and has asked EBRD and ADB to support the project. As a result, a loan agreement among IEC,
ADB and EBRD has been signed, which includes the following rehabilitation works:
(v)

reconstruction of Yerevan 1 HPP - reconstruction of the weir, replacement of turbines, dredging
of the reservoir;
(vi) replacements of much of the electrical equipment in Sevan, Hrazdan, Argel, Arzni and Kanaker
HPPs (accumulator battery, generator, excitation equipment, stators);
(vii) reconstruction of diversion canals for Hrazdan, Argel and Arzni HPPs;
(viii) replacements of hydro units in Argel, Hrazdan and Kanaker HPPs.

Dredging of the Yerevan 1 HPP reservoir is planned within investment program to restore its active capacity.
According to the estimates of Hydroproject Institute based on geodetic surveying total amount of sediment
in reservoir is 138000m3 and the volume of sediment to be removed from the reservoir as part of the
rehabilitation project is 80000m3. One of the preconditions for the provision of the loan set by the banks
was that IEC’s current operations and Project to be implemented should be in line with the Armenian and EU
legal requirements, as well as EBRD’s and ADB’s environmental and social policies' requirements. To comply
with the Banks’ requirements, an Environmental and Social Impact Assessment of the Project was conducted
by DG Consulting Ltd. and Environmental and Social Review report together with Environmental and Social
Action Plan (ESAP) as well as Stakeholder Engagement Plan (SEP) were submitted to IEC.
Item #3.1 of the ESAP set the requirement that the program of the reservoir dredging at Yerevan 1 HPP
(Dredging program) has to comply with local, international and Banks’ requirements and should undergo
environmental impact assessment. The results of the assessment should be disclosed for public comments
and the EIA document should be submitted to Lenders for review.
This document describes the Dredging program proposed activities, methodology and available baseline
conditions, identifies their suitability from environmental perspective and any environmental impacts likely to
arise from the program implementation. The document also evaluates significance of the identified
environmental impacts and defines minimization and mitigation measures to address them.
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1.2 Objectives and Scope
The main objective of the Dredging program for reservoir at Yerevan 1 HPP is to restore its initial depth (the
target depth after the dredging work is 1045m asl at the deepest point where the thickness of sediments to
be dredged is 8m) and active capacity in general by removing of sediment (spoil) from the reservoir, which
will lead to enhancing the flexibility and sustainability of power generation system, maintain natural ecosystems, allow safe movement of fish species, odor elimination etc. However, dredging has potential for
environmental impact during its implementation stage and the measures that may be taken for their
minimization and mitigation are presented in this Document.

1.3 Environmental impact assessment for the Dredging program
As it is declared by DG Consulting Ltd. (consulting company, which has elaborated Environmental and Social
Review report for Sevan-Hrazdan cascade rehabilitation project), Sevan-Hrazdan cascade rehabilitation
project doesn’t require environmental impact assessment in accordance with national legislation
requirements since it is not envisaged to increase HPPs’ nominal capacity within the Project activities. It is
assumed that dredging of the Yerevan-1 HPP reservoir should be considered separately, as according to the
Article 4 of the RoA Law on Environmental Impact Assessment (LEIA), removal, recycling or disposal of
harmful and other wastes require EIA study and the state ecological expertise.
The LEIA declares that “intended activities” are subject to environmental impact assessment, if they are
implemented in the sectors defined in Article 4 of the LEIA. According to Article 1 of the LEIA “intended
activities” are civil construction, reconstruction, expansion, technical refurbishment, and disseverment. It is
evident that Dredging activities are excluded from the scope of mentioned activities and, therefore, are not
subject to environmental impact assessment.
Also, the official interpretation of the LEIA set in RoA National Assembly web-site (find via
http://www.parliament.am/legislation.php?sel=show&ID=2115&lang=eng) declares that disposal or
recycling of dangerous wastes is subject to EIA, which is not the same wording as presented in
Environmental and Social Review report, elaborated by DG Consulting Ltd.
To address the above mentioned assumption, IEC applied to “Hydroproject Institute” CJSC to conduct
laboratory testing of sediments from Yerevan-1 HPP reservoir and determine potential sediment
contamination. According to the Hydroproject Institute's professional conclusion (made based on results of
sediment samples testing and their analyze) the contents of elements and compounds in sediments of
Yerevan-1 HPP reservoir are below the values of maximum allowed concentration and the sediments are not
considered as dangerous.
Afterwards, IEC approached the Municipality of Yerevan, which is also engaged in state ecological expertise
process within the Yerevan boundary, with a request for allocation of area for sediment disposal removed
from Yerevan 1 HPP reservoir and obtaining of disposal permission. Based on the results of Hydroproject
Institute's professional conclusion as well as on environmental screening of the Dredging program design
documentation, the disposal area for dredged sediment has been authorized on 18.01.2013 by the
Municipality of Yerevan at appropriate area located in basalt mine near the Shahumyan-2 cemetery.
Afterwards, on 19.09.2013, Yerevan Municipality informed IEC that dredged material should be directly
transported to the area adjacent to new road construction site. Therefore, it can be concluded that there is
no need for local EIA for Dredging program of Yerevan-1 HPP reservoir.
However, to fulfill the policy expectations of IEC stakeholders, EBRD and ADB, “ATMS Solutions” consulting
company is assigned by IEC to prepare additional studies and compile supplementary information in a wider
scoped Environmental Impact Assessment (EIA) report for Yerevan-1 HPP reservoir Dredging program with
reference to international standards.
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The EIA Report contains in detail the findings of the assessment of the likely environmental impacts
associated with the Dredging and sediment disposal activities; and serves as a main input for the
environmental appraisal of the Dredging program by the EBRD and ADB. As part of the EIA activities, public
consultations regarding the Sevan-Hrazdan cascade rehabilitation project including reservoir dredging at
Yerevan 1 HPP are in progress. Stakeholder Engagement Plan is disclosed on the IEC website. Notifications
on planned works are placed at all work sites and/or in their immediate surroundings/municipalities with
brief information on the planned works, contact information and description of grievance mechanism for
addressing questions and grievance. Furthermore, local authorities were contacted as part of public
consultation process.

2

DESCRIPTION OF THE PROJECT

To improve the situation and ensure continued safe and stable operation of the SH Cascade and to restore
capacity the IEC has planned five years development/investment project envisaging the following
rehabilitation works:
 reconstruction of Yerevan 1 plant - reconstruction of the weir, replacement of turbines, dredging of
the reservoir;
 replacements of much of the electrical equipment in Sevan, Hrazdan, Argel, Arzni and Kanaker HPPs
(accumulator battery, generator, excitation equipment, stators);
 rehabilitation of full length of diversion channels for Hrazdan, Argel and Arzni HPPs;
 replacements of hydro units in Argel, Hrazdan and Kanaker HPPs.
The planned rehabilitation works will be carried out within the existing footprint. Expansion of the existing
facilities is not planned.
The rehabilitation process is in progress and 18% of the planned activities have been already implemented.
The Yerevan HPP1 was built in 1957-1962. Total length of the hydropower scheme is about 3 km. The
headwork of the plant is located immediately downstream the Kanaker HPP, where tailwater is discharged.
21m high concrete faced rockfill dam is constructed for the plant to create daily regulation basin. The
designed active volume of the basin is 320 thousand m3; however part of the reservoir is silted at present.
The dam is provided with a spillway to discharge water during floods.
Diversion system of the Yerevan 1 is presented by a pressurized tunnel. The tunnel has 4.4 m diameter and
is 2.7 km long. Design flow of the tunnel is 62 m3/sec. It is connected to an underground concrete surge
tank, which is followed by two 270 m long underground penstocks.
The Yerevan 1 has surface level power house and switchyard, which are built on the river bank and remote
from residential area. The power house is equipped with two hydraulic units of 22 MW capacity each. The
total design capacity of the plant is 44 MW.
The plant’s mean annual output is about 50 mln kWh instead of designed 210 mln kWh due poor condition
of turbines and generators, water losses from diversion channels and silting of the reservoir; though, power
generation rate is also reduced due to lower water release from the Sevan Lake.
The first goal of the planned rehabilitation project regarding the Yerevan 1 plant is replacement of turbines,
generators and associated systems. Besides, dredging of the reservoir is planned within the planned
investment program to restore its active capacity.
The reservoir is located in Yerevan city within the Hrazdan River gorge (Figure 1).
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Figure 1: Location of Yerevan-1 HPP reservoir

2.1 Project Alternatives
No other alternative disposal sites have been considered since in Armenia the state authorities are
responsible to select the appropriate disposal site and issue permit.
The following two options of dredging in Yerevan-1 HPP were discussed:



Dredging without dewatering of reservoir and
Dredging with dewatering of reservoir.

Excavation of sediments from water without dewatering of reservoir can be realized using jet-hydraulic
dredge systems with transferring into floating tanks or by deposition on banks. However, there is no area for
deposition on the banks and there are problems associated with the system of floating tanks and therefore it
is unacceptable.
Another option of dredging without dewatering is excavation of sediments using jet dredges and hydraulic
dredges with feeding of pulp to submerged outlet for discharge to tail-water. However, this is unacceptable
due to existence of 13 barrages downstream and after Yerevan Lake which are already filled.
The implementation of all these options presents technical difficulties, the results monitoring is not possible,
and the coarser fractions are not accessible for excavation.
Dewatering of reservoir, i.e decreasing the level of passing water for irrigating and other purposes will allow
reaching sediments laying above former bed. In this case the options of washing out of sediments with
pumping out or discharge to tail-water and use of digging machines can be discussed. The washing out
option is rejected due to the same reasons stated above for the options without dewatering of reservoir.
Digging machines will allow their placing on the surface of sediments and excavating from the levels which
are low of stopping place of machines or machines can move on solid natural bed. Due to safety reasons the
option of using digging machines to be placed on steady basement is chosen.

2.2 Description of the Dredging Works
Yerevan-1 HPP reservoir volume is 320000 m3 part of which is occupied by some 138000 m3 sediment
deposition (Source: Hydroproject Institute calculations based on geodetic surveying). To restore active
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capacity of reservoir the partial removal of sediments is envisaged as part of current rehabilitation project.
According to the estimate, amount of sediment to be removed is 80000 m3.
Volumes and types of sediments according to geodetic surveying of Hydroproject Institute are as follows:
#

Item

Unit

From Kanaqer
HPP building side

From Yerevan-1
HPP dam side

Total

1

Group 2 soils (compact soils)

ths.m3

33.01

66.6

99.08

2

Group 4 soils (semirocky soils)

ths.m3

13.0

26.0

39.0

total

ths.m3

138.08

To descend to the steady bed of reservoir floor two descents from the dam side and one from the wedgingout zone of backing will be arranged. Several elements of precast structural concrete parapet from the right
abutment of the dam will be removed and descent will be filled close to the gorge edge (concrete wall). The
similar descent will be filled from the left side slightly higher than abutment of the dam. The excavators go
down using these descents to excavate sediments and reach the natural bed at the bank slope foot. After
reaching the bed excavators fill out the excavated area to arrange the space for turns of transport (Figure 2
and Figure 3).
Further excavation aims to clean the area adjacent to the dam, especially in front of the dam outlet to
reduce backwater which fills up sediments with water. The sediments from the slope of the dam may be
partially removed by bucket-chain excavator from the top of dam; the remaining part may be moved by
dozer to excavators.
After that excavators move 100-150 m upstream initially to form paths along slope foots. These paths will
later serve as operation position for excavators after their widening to the riverbed and with passage for
transport. When approaching to more steep slopes the bucket-chain excavators will be used for dredging the
sediment from riverbed.
Two excavators will approach from Kanaqer HPP side to remove island on left terrace and stony barrage
located slightly lower from Kanaqer HPP discharge channel outlet. Both excavators will move along left bank;
one of them excavates sediments from terrace; the other one drags from riverbed.
The excavated sediments will be directly unloaded into the dump tracks and transported to disposal site. The
collected dredged material will be transported to disposal site using dump tracks.
Dredging equipment is provided below in the table:
Item
Dump track

Type
Kamaz-5511

Specification

Number

Tonnage 10t

20
3

Dump track

MAN

Capacity 20m

10

Dozer

DT-90

Power 90 kW

1

Dozer

S-135

Power 135 kW

1
3

Bucket-chain excavator

E-1252B (EO-6112B)

Bucket capacity 1.5 m

1

Crawler excavator

Hyndai 290LC

Bucket capacity 0.52 m3

1

3

Wheel Excavator

Doosan 210wv

Bucket capacity 1.18 m

1

Backhoe loader

JCP 3C

Power 55 kW

1
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Figure 2: Layout for the 1st stage of works

Figure 3: Layout for the 2nd stage of works
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2.3 Project Timeframes
Indicative timeline to complete the dredging works is provided below:

2.4 Sediment Disposal
Since disposal areas in Armenia are being selected by the state authorities, IEC approached Yerevan city
municipality with a request for allocation of area for Yerevan 1 HPP reservoir removed sediments disposal
and obtaining of disposal permission. Twenty samples were collected by Hydroproject Institute from
different sections of Yerevan-1 HPP reservoir (Figure 4) to cover total sedimentation area and produce
representative samples. Gedroyts method was used for assays. According to this method the samples are
dried on the paper under natural conditions. New formations and irrelevant impurities are removed. Then
the crushed sample is mixed and new representative sample is produced for assay. The representative
sample is grinded using porcelain mortar and screened by 1mm sieving. 100 g charge (<1mm fraction) is
collected by cone quartering and distilled water is added. After 3min agitation and further filtering and
treatment the calorimetric and polarographic analyses using different reagents are performed. Based on the
results of sediment assays of Hydroproject Institute (Annex 1), estimated quantity of sediments, as well as
environmental screening of the design documents the disposal area for dredged material has been
authorized on 18.01.2013 by the Yerevan city municipality in partially abandoned basalt open-pit mine near
the Shahumyan-2 cemetery. This disposal area was established on 26.04.2005 by Yerevan Mayor decree N
883-A for disposal of construction waste and soils generated by construction activities conducted in the city.
According to the estimates of Yerevan municipality experts the capacity of allocated site is sufficient for
disposal activities of IEC. There are sufficient access roads to site. The distance from allocated disposal area
to Yerevan 1 HPP reservoir is about 6.5km (Figure 5) and the distance to nearest community is 600m; the
disposal area is mainly surrounded by Shahumyan cemetery (Figure 6, Figure 7-1, 7-2).
Afterwards, on 19.09.2013 Yerevan City Municipality officially informed IEC that dredged material should be
directly transported to the area adjacent to new road construction site instead of transportation and
accumulation in above mentioned disposal area. The distance from Yerevan 1 HPP reservoir to road
construction site is 4.5km (Figure 8). This dredged material will be used for earth works (filling, construction
of embankments, leveling and etc.) during road construction activities. Photos below (Figure 9-1, Figure 9-2)
show road construction activities. From the environmental point of view the dredged sediment usage for
earth works is more positive than its disposal at the abandoned basalt open-pit mine near the cemetery.
The lands of the both disposal areas are public property. There are no physical, cultural or religious
resources that will be affected.
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Annex 2 illustrates documents received from Yerevan city municipality regarding allocation of both disposal
areas.

Figure 4: Sediments sampling points

Figure 5: Location of initial disposal area
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Figure 6: Initial disposal area surroundings

Figure 7-1: Initial disposal site
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Figure 7-2: Initial disposal site

Figure 8: Location of new disposal area/road construction site
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Figure 9-1: New road construction activities

Figure 9-2: New road construction activities
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3

ENVIRONMENTAL LEGAL AND INSTITUTIONAL FRAMEWORK

This Section presents the policy, legal and regulatory framework for nature protection and rational utilization
of natural resources in the Republic of Armenia (RoA), with particular reference to the provisions for
conducting EIA. RoA has joined a number of international environmental conventions and protocols, that are
highlighted below in para 2.1.
The Program proposals should be in line with applicable local/national and international environmental
legislation, regulations and guidelines as well as specific procedures and policies of ADB, EBRD, and IFC
used for Program evaluation and appraisal.

3.1 Legal and Regulatory Framework
The Constitution of the RoA (Article 10) guarantees protection and reproduction of the environment and
reasonable utilization of natural resources. To implement these obligations, the RoA has adopted a number
of environmental laws and regulations since its independence in 1991 and also signed and ratified various
international conventions and protocols. The legal acts of RoA, which serve as a ground for implementation
of Program to minimize or mitigate potential environmental impacts, are listed as follows:
















Water Code of RoA, 2002
Land Code of RoA, 2001
Code on Underground Resources of RoA, 2012
Law on Environmental Impact Assessment of RoA, 1995
Law on Waste of RoA, 2004
Law on Atmospheric Air Protection of RoA, 1994
Law on Nature Protection and Nature Utilization Payments of RoA, 1998
Law on Fauna of RoA, 2000
Law on Flora of RoA, 1999
Law on Special Protected Areas of Nature, 2006
Law on Environmental Oversight of RoA, 2005
Law on Inspection of Use and Protection of Land of RoA, 2008
Law on Lake Sevan, 2001
The Law on National Water Program, 2006
Law on the Protection and Use of Fixed Cultural and Historic Monuments and Historic
Environment of RoA, 1998.

A brief description of main provisions of the above mentioned laws as well as other regulatory and normative
acts that are most relevant to the environmental aspects of the Program is presented below.
Water Code
The main purpose of the Water Code is to provide the legal basis for the protection of the water resources,
the satisfaction of water needs of citizens and economic sectors through effective management of water
resources and ensuring the protection of water resources for future generations. The Water Code addresses
the following key issues: responsibilities of state/local authorities and public, development of the national
water policy and national water program, water cadastre and monitoring system, public access to the
relevant information, water use and water system use permitting systems, trans-boundary water resources
use, water quality standards, hydraulic facilities safe operation issues, protection of water resources and
state supervision.
Adoption of the Water Code in 2002 generated the need for development of a number of Governmental
regulations and procedures, including permitting procedures, drainage water use, water alternative
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accounting, access to information on trans-boundary water, water use for fishery purposes, reservation of
underground water sources, registration of documents in state water cadastre, public awareness and
publicity of the documents developed by Agency of Water Resources Management and other normative
documents which provide guidelines directly linked with water and environmental issues.
Land Code
The Land Code defines the main directives for use of the lands allocated for energy production, water
infrastructure (water supply, sanitation, pumping stations, reservoirs, etc.), and other purposes. The Code
defines the lands under the specially protected areas as well as forested, watered and reserved lands. It also
establishes the measures aimed at protection of the lands as well as the rights of state bodies, local
authorities, legal entities and citizens towards the land.
Code on Underground Resources
This Code contains the main directives for use and protection of mineral resources and underground water,
including the sanitary protection zones for the underground water resources.
The Law on Environmental Impact Assessment
The Law on Environmental Impact Assessment contains standard steps of the environmental audit process
for various projects and activities. Articles 2-5 of the Law define the legal, economic, and organizational
principles for conducting the mandatory state EIA for various projects and ”concepts” of sectoral
development (e.g. energy, mining, chemical industry, construction, metallurgy, pulp and paper, agriculture,
food and fishery, water, electronics, infrastructure, services, tourism and recreation). The Law declares that
“intended activities” are subject to environmental impact assessment, if they are implemented in the sectors
defined by the Article 4 of the Law. According to the Article 1 of the Law “intended activities” are civil
construction, reconstruction, expansion, technical refurbishment, and disseverment. According to the Law
implementation of any concept, program, plan or master plan is forbidden unless positive conclusion of EIA.
In addition, an EIA may also be initiated for projects that exceed ”threshold” value requirements set by
Governmental Decree №193 issued on 30 March 1999. The “special status” of a particular territory may also
trigger a review of environmental impact. The Ministry of Nature Protection can initiate a review of
environmental impact whenever it is considered as necessary. The EIA Law specifies notification,
documentation, public consultations, appeal procedures and requirements.
Law on Waste
The law provides the legal and economic basis for collection, transportation, disposal, treatment, re-use of
wastes as well as prevention of negative impacts of waste on natural resources, human life and health. The
law defines the roles and responsibilities of the state authorized bodies as well as of waste generation
organizations in waste management operations.
Article 10 (d) stipulates that the territorial administration authorities allocate the disposal areas and issue
permits for the “waste disposal”. The “waste disposal” is the final placement of waste in the specially
provided areas (Article 4).
Law on Atmospheric Air Protection
The purpose of Law on Atmospheric Air Protection is to define main principles of the RoA, directed to
provision of purity of atmospheric air and improvement of air quality, prevention and mitigation of the
chemical, physical, biological and other impacts on air quality and regulation of public relation. This Law also
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regulates the emission licenses and provides maximum permissible concentrations for atmospheric air
pollution, etc.
Law on Nature Protection and Nature Utilization Payments
The law defines the concept of nature protection and utilization payments, identifies the potential taxpayers
and types of payments, determines the methodology for calculation and payment, as well as assigns
responsibilities for the violation of this law.
Law on Flora and Law on Fauna
Laws on Flora and Fauna outline the State's policies for the conservation, protection, use, regeneration, and
management of natural populations of plants and animals, and for regulating the impact of human activities
on biodiversity. These laws aim to the sustainable protection and use of flora/fauna and to the conservation
of biodiversity. There are provisions for assessment and monitoring of species, especially rare and
threatened ones.
Law on Special Protected Areas of Nature
Law on Special Protected Areas of Nature regulates the special protected areas of the RoA as an ecosystems that have environmental, economic, social, scientific, educational, historical, cultural, healthcare and
recreation value as well as outlines the legal basis of state policy in the field of sustainable development,
restoration, protection, reproduction and utilization of natural complexes and separate objects.
Law on Environmental Oversight
The Law regulates the issues of organization and enforcement of oversight over the implementation of
environmental legislation of the RoA and defines the legal and economic bases underlying the specific
characters of oversight over the implementation of environmental legislation, the relevant procedures,
conditions and relations as well as environmental oversight in the RoA. The existing legal framework
governing the use of natural resources and environmental protection includes a large variety of legal
documents. Government decrees are the main legal implementing instruments for environmental laws. The
environmental field is also regulated by presidential orders, Prime-Minister’s decrees and ministerial decrees.
Law on Inspection of Use and Protection of Land
This law provides objectives and types of effective use and protection of lands of the RoA, inspection related
to enforcement of land legislation and institutions, procedures of control, rights and responsibilities of
entities controlling land use and protection. The law applies to all lands of the Republic of Armenia Land
Fund, irrespective of purpose, ownership and/or right to use.
Law on the Lake Sevan
The Law sets the principles for sustainable development, rehabilitation, regeneration of natural resources of
the ecosystem of the lake Sevan as well legal and economic pillars of state policy of utilization of natural
resources of the lake Sevan. The law defines various requirements and limitations for implementation of any
projects in the surrounding territory of Lake Sevan.
The Law on National Water Program
The Law provides short-term, medium-term and long-term measures for achieving the goals and objectives
defined by the Water Code, National Water Policy and Program. The National Water Program Law is a
document to be updated regularly. Among other key issues, the Law defines volumes of ecological/minimum
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flow and maximum permissible quantities of water withdrawn for consumption; determination of specially
protected basin areas and zones of ecological emergencies and ecological disasters; prevention of negative
impact on water eco-systems; improvement of water resources monitoring and pollution prevention; etc.
Law on the Protection and Use of Fixed Cultural and Historic Monuments and Historic
Environment
The Law provides the legal and policy basis for the protection and use of such monuments in Armenia and
regulates relations between protection and use activities. Article 15 of the Law among others describes
procedures for the discovery and state registration of monuments, the assessment of protection zones
around them and the creation of historic-cultural reserves. Article 22 requires the approval of the authorized
body (Department of Historic and Cultural Monuments Preservation) before land can be allocated for
construction, agricultural and other types of activities in areas containing monuments.
The prevailing international EIA procedures are EBRD Environmental and Social Policy, ADB Safeguard
Requirements (1-3), EBRD Environmental and Social Policy (PR1-PR10) as well as International Finance
Corporation (IFC) Environmental, Health, and Safety guidelines and associated documents have also been
taken into account while conducting the EIA.
International financial organizations have been updating their environmental and social safeguard policies to
ensure the relevance of these policies to changing needs. In 2006, IFC adopted its Policy and Performance
Standards on Social and Environmental Sustainability to introduce results-based requirements and good
practices for the private sector. More than 60 commercial financial institutions have adopted the new IFC
performance standards for project finance. In May 2008, EBRD adopted its Environmental and Social Policy
along with 10 performance requirements, which replaced its 2003 environmental policy. The new EBRD
policy and performance requirements provide similar safeguards to those of the IFC, but reflect the specific
characteristics of the EBRD’s region of operations and its commitments under the European principles for the
environment, to which the EBRD is a signatory.
ADB Safeguard policies are generally understood to be operational policies that seek to avoid, minimize, or
mitigate adverse environmental and social impacts, including protection of rights of those likely to be
affected or marginalized by the development process. ADB’s safeguard policy framework consists of three
operational policies on the environment, indigenous peoples, and involuntary resettlement. These are
accompanied by Operations Manual sections on Environmental Considerations in ADB Operations;
Involuntary Resettlement; and Indigenous Peoples. ADB’s Handbook on information on good practice
approaches to implementing safeguards. In addition to the three safeguard policies, several sector policies
have environmental safeguard elements, for example, those pertaining to water, energy, and forestry.
All three safeguard policies involve a structured process of impact assessment, planning, and mitigation to
address the adverse effects of projects throughout the project cycle. The safeguard policies require that (i)
impacts are identified and assessed early in the project cycle; (ii) plans to avoid, minimize, mitigate, or
compensate for the potential adverse impacts are developed and implemented; and (iii) affected people are
informed and consulted during project preparation and implementation. The policies apply to all ADBfinanced projects, including private sector operations, and to all project components
The RoA has signed and ratified a number of environmental conventions and protocols which are presented
below in the Table. Highlighted items are most relevant to this EIA study.
List of environmental and social conventions and protocols signed and ratified by RoA
№

Convention or Protocol, Name and Place

In
Force

Signed

Ratified

Comment
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№

Convention or Protocol, Name and Place

In
Force

Signed

Ratified

Comment

1

Convention on Wetlands of International
Significance especially as Waterfowl Habitat
(Ramsar, 1971)

1975

1993

Ratified
by USSR

2

Convention on Biological Diversity (Rio-De-Janeiro,
1992)

1993

1992

1993

3

Cartagena Protocol on Biological Safety (Cartagena,
2000)

2000

2004

4

UN Framework Convention on Climate Change
(New York, 1992)

1992

1993

Re-registered
in UN 1993

5

Kyoto Protocol (Kyoto, 1997)

2002

Re-registered
in UN 2003

6

Convention on Long-range Transboundary Air
Pollution (Geneva, 1979)

1983

1996

Re-registered
in UN 1997

Convention on Environmental Impact Assessment
in a Transboundary Context (Espoo, 1991)

1997

1996

Re-registered
in UN 1997

1996

Re-registered
in UN 1997

1997

Re-registered
in UN 1997

7

Protocol on Strategic Environmental Assessment
(Kiev, 2003)
Convention on the Transboundary Effects of
Industrial Accidents (Helsinki, 1992)

8

1994

Re-registered
in UN 1993

2003
2000

Protocol on Civil Liability and Compensation for
Damage caused by the Transboundary Effects of
Industrial Accidents on Transboundary Waters
(Kiev, 2003)

2003

9

UN Convention to Combat Desertification (Paris,
1994)

1996

10

Convention on the Control of Transboundary
Movements of Hazardous Wastes and their
Disposal (Basel, 1989)

1992

1999

Re-registered
in UN 1999

Convention for the protection of Ozone Layer
(Vienna, 1985)

1988

1999

Re-registered
in UN 1999

Montreal Protocol on Substances that Deplete the
Ozone Layer (Montreal, 1987)

1989

1999

Re-registered
in UN 1999

12

Convention on Access to Information, Public
Participation in Decision-Making and Access to
Justice in Environmental Matters (Aarhus, 1998)

2001

13

Convention on the Prior Informed Consent
Procedure for Certain Hazardous Chemicals and
Pesticides in International Trade (Rotterdam, 1998)

11

14

Convention on Protection and Use of
Transboundary Watercourses and International
Lakes (Helsinki, 1992)

1996

1994

1998

2001

1998

2003

1999

Protocol on Water and Health (London, 1999)

1999

15

Stockholm Convention on Persistent Organic
Pollutants (Stockholm, 2001)

2001

16

Convention on the Prohibition of Military or any
Other Hostile Use of Environmental Modification
Techniques (Geneva, 1976)

17

European Convention on Landscape (Florence,
2000)

2004

18

Convention on Protection of the World Cultural and
Natural Heritage (Paris 1972)

1993

19

Energy Charter Treaty (Lisbon, 1994)

1997

1978

2003

2001

Re-registered
in UN 2002
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№

Convention or Protocol, Name and Place

20

Energy Charter Protocol on Energy efficiency and
Related Environmental Aspects (Lisbon, 1994)

In
Force

Signed

Ratified

Comment

1997

3.2 Institutional Framework
The institutional structure of the RoA Government is based on a multi-agency model. The major problems
currently facing the system are the overlapping of functions and insufficiently defined competences of
institutions as well as lack of coordination, consultation and information exchange between the institutions
involved. Two Ministries (Ministry of Nature Protection and Ministry of Energy and Natural Resources) with
their subordinate agencies, as well as Yerevan city municipality participate in EIA process.
Ministry of Nature Protection
Ministry of Nature Protection elaborates and implements the policies of the Republic of Armenia in the areas
of environmental protection and sustainable use of natural resources and is represented by the Minister and
the Staff of the Ministry. Within the system of the Ministry there are also State Non-Commercial
Organizations and Institutions. The main functions of the Ministry of Nature Protection of RoA are listed
below:
1.
2.
3.
4.
5.
6.
7.
8.

Develop and coordinate implementation of the state policy and strategy on environmental protection
and efficient use and reproduction of the natural resources.
Develop environmental regulations.
Develop economic instruments for efficient use and reproduction of environment and national
resources.
Facilitate fulfillment of international environmental commitments.
Develop main directions of environmental education and awareness raising strategy.
Execute state environmental monitoring.
Carry out the investigation on negative impact on the environment.
Regulate and ensure sustainable use of natural resources.

The above mentioned functions of the Ministry are implemented through the structural departments and
separate units, main functions of which are listed below:
Agency of Water Resources Management with its five Basin Management Organizations is the key
institution responsible for water resources management including, but not limited to, the development and
implementation of the National Water Policy, National Water Program and basin Management Plans;
regulation of water use by issuance of permits for use of surface and ground water resources; assessment
and classification of water resources by their use; participation in development of water standards and
control of application, etc.
Agency of Bioresources Management participates in the environmental impact assessment of ecosystem; ensures protection, reproduction and rational usage of bioresources; draws up inventory and carries
out monitoring of flora and fauna, etc.
State Environmental Inspectorate with its 11 regional offices oversees the implementation of legislative
and regulatory standards on natural resources protection, use and renewal.
State Environmental Expertise SNCO conducts environmental assessments of design documentation for
construction, reconstruction, extension and maintenance of industry related production units, auxiliary
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facilities and infrastructure, including waste utilization sector, according to the requirements of National
legislation and ratified International agreements and issues experts’ conclusions.
Information Analytical Center provides data concerning environmental issues and natural resources for
stakeholders, such as state authorities, NGOs, mass media, community, etc.
Environmental Impact Monitoring Center monitors water and air quality in different areas of Armenia
through its network of observation points.
Ministry of Energy and Natural Resources
Ministry of Energy and Natural Recourses is responsible for general policy and development of the long term
development strategy of the sector. The Ministry is also in charge of drafting of legal normative acts that
regulate energy sector. The structure of the Ministry includes main staff and several subordinate state noncommercial organizations and institutions, such as Concessions Agency, Geological Agency, Mineral
Resources Agency, State Energy Inspectorate and State Inspectorate for Control of Mineral Resources. The
Ministry is 100% stakeholder of “Scientific-Research Institute of Energy” CJSC, which is IEC’s partner in
drafting of internal normative documentation, rules and operational procedures.
Yerevan city municipality
According to the RoA Law on Local Self-Government in the City of Yerevan, entered into force on
26.12.2008, the status of a self-government body was granted to Yerevan. The local self-government bodies
of the Yerevan are the Mayor and Doyens. The Mayor of Yerevan among others has a number of authorities
in the field of nature protection, healthcare, municipal engineering and communal facilities, such as:
1.
2.
3.
4.
5.
6.

Implement the community programs concerning environmental and social issues.
Carry out actions and measures of state programs in Yerevan.
Support to the preservation of the parks, wildlife and reserved areas as well as specially protected
areas and prevent illegal fishing and hunting.
Manage the state owned intercommunal infrastructure, such as drainage, sewage, gas, water and
heating systems and other utilities.
Organize the waste collection and removal as well as cleaning, landscaping and improvement of the
streets, squares, parks and other public places.
Allocate disposal areas and issue permits for the “waste disposal”.
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4

DESCRIPTION OF THE ENVIRONMENT

Environmental baseline conditions are identified by collecting information on receptors occupying both the
Program area and surroundings and potentially affected by the Program proposals. Once the environmental
baseline conditions have been determined, the impacts of the Program can be evaluated; and their
acceptability assessed in terms of environmental effects.
The baseline conditions were established between April 2013 and July 2013, through a combination of desk
studies, field surveys and consultation with key stakeholders.

4.1 Climate and Meteorology
The territory of Hrazdan river basin is located in different climate zones: from mild zones (warm summers
and cold winters) up to cold, mountainous zones (in Pambak and Geghama high mountainous zones). The
territory of Yerevan-1 HPP is in mild zone with dry and hot long-lasting summers and medium cold winters
with unstable snow-cover. The average annual air temperature is 11.4°C. The absolute minimum air
temperature is -21°C and the absolute maximum temperature is +40°C.
The annual relative humidity in the project area is 61%. The total average annual quantity of precipitation
composes 399 mm. The heating season lasts 144 days with -19°C average temperature.
Throughout the year the dominant direction of the wind in the project area is north-western and southwestern and the average wind speed is 1.4 m/sec. The maximum wind speed is 34 m/sec.
Climatic data registered in the vicinity of Yerevan-1 HPP in recent years is presented in the table below.

January

February

March

April

May

June

July

August

September

October

November

December

Annual

Site Climatic Data1

-2.9

-0.8

5.1

11.8

16.3

20.8

24.5

24.2

19.9

13.1

6.4

0.1

11.5

Absolute maximum air
temperature (°C)

17

18

25

28

32

38

39

40

37

30

23

17

40

Absolute minimum air
temperature (°C)

-21

-19

-16

-7

1

2

8

9

3

-4

-8

-16

-21

Average monthly wind speed
(m/sec)

0.6

1.0

1.5

1.7

1.7

2.2

2.7

2.2

1.4

0.8

0.7

0.5

1.4

Maximum wind speed (m/sec)

34

28

24

20

20

24

24

20

20

18

20

18

34

Air relative humidity (%)

77

73

61

57

59

53

49

50

51

60

70

76

61

Precipitation (mm)

28

31

38

48

55

29

16

8

11

31

30

28

353

Index

Average monthly and annual
air temperature (°C)

4.2 Air Quality
Ambient air quality in Yerevan city is mostly dependent on emissions of stationary and mobile (automobile)
and on meteorology of their spreading. The air basin of Yerevan is mainly dominated by 4 materials: dust,

1

Source: Construction Climatology HHShN II-7.01-2011 (http://www.nature-ic.am/res/pdfs/documents/Heating/Reports/2011/Climatology-SNIP-revised-

arm.pdf)
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nitrogen and carbon oxides and sulfuric anhydride. The data on background concentrations of main air
pollutants taken from the Arabkir community monitoring station located app. 1.2 km south from the
Yerevan-1 HPP reservoir are given below in the table.
The data on background concentrations of main air pollutants
for Arabkir community’s monitoring station (1.2 km far from the reservoir)
Background concentration (mg/m3)

Pollutants
Dust

0.4

0.4

0.4

0.4

0.4

SO2

0.15

0.15

0.15

0.15

0.15

NO2

0.13

0.13

0.13

0.13

0.13

Ozone

0.137

0.137

0.137

0.137

0.137

Benzol

0.222

0.338

0.325

0.387

0.304

Toluene

0.699

0.699

0.699

0.699

0.699

Xylol

0

0

0

0

0

Ethylbenzene

0

0

0

0

0

IEC will establish air quality monitoring points at Yerevan-1 HPP reservoir and along transport route which
will pass by sensitive receptors during the transport of dredged materials to the disposal area.

4.3 Hydrology
The River Hrazdan is the left-side tributary of the River Araks and starts from Lake Sevan, its length is 141
km and the drainage area of the basin is 2560 km2. It flows from north-east to south-west, mainly in a deep
canyon. After Yerevan city it enters Ararat Valley and flows into the River Araks at an elevation of 820 m.
The length of the river at the water intake section is 98 km and the drainage area of the basin is 1870 km2.
Numerous hydro-technical constructions are situated on the river and the flow is regulated by the water
outlets from Lake Sevan.

4.4 Geography and Geology
The Program area is situated in the territory of Yerevan city. The city is located in the semi-desert zone. The
geological structure of Hrazdan River in the project area is predominantly stipulated by the alluvial-terrace
and effusive-volcanic formations. In some areas andesine effusive (lava flows), intensely weathered and
fissured show on the surface.
The study area belongs to terrestrial zone of volcanic plateau. In the surroundings of Hrazdan river typical
mountainous semi desert brown soils prevail, which represent sub-category of mountainous black solis.
Mountainous brown soils are used for agricultural purposes.
According to the EIA Study for the reconstruction of the Yerevan-1 HPP (positive conclusion issued by the
RoA Ministry of Nature Protection in 2010) the soil is contaminated with heavy metals. According to soil
contamination scheme Hrazdan gorge's territories located in Yerevan city are described as fields with second
level of contamination2 (density aggregated index is 8-16).

2

According to the Sanitary Norms 4266-87 there are 4 levels of soil contamination: acceptable, moderately dangerous (second level of contamination),
highly dangerous and extremely dangerous
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4.5 Biodiversity
The Program area belongs to Yerevan floristic region. Yerevan floristic region includes Armavir Marz, Ararat
Marz, parts of Aragatsotn Marz and Kotayk Marz as well as Yerevan City. Yerevan is distinguished by the
presence of natural landscapes which are habitats for numerous representatives of flora and fauna. Natural
landscape that is the habitat for numerous representatives of flora and fauna is observed in the region.
4.5.1 Flora
Natural flora comprises about 900 species of vascular (high-class) plants. Three types of species are
registered in the Red list of the International Union for Conservation of Nature (IUCN). The species
registered in the IUCN Red list are Walnut (Juglans regia), Muchlenbergella Overina (Sambucus tigranii) and
Sweet flag bulrush (Acorus calamus). In Armenia walnut grows in the north-east, south and in Ararat Valley
and Muchlenbergella Overina grows in 5 floristic regions, while Sweet flag bulrush occurs only in Yerevan
floristic region (surroundings of the villages Arevshat, Mkhchyan, Tsakhkunq, Parakar). The latter does not
occur in the Program area.
The list of plant species that may occur in the vicinity of the Yerevan-1 HPP reservoir and their conservation
status are presented in the table in the end of this Section.
4.5.2 Fauna
The fauna of Yerevan is also quite diverse: 25 species of mammals are found in the city. Species of
mammals, particularly black and gray rats and mice, are also widely spread in the city area.
In program area about 170 species of birds were registered, out of which at least 100 species build nests.
Some species are seen periodically during seasonal migration in winter and breeding periods. Natural
synanthropic species are also widely spread. Among them sparrow, gray crow, magpie, rock pigeon (also
wild species) and turtle-dove in the last few years have become more numerous.
Fish species potentially living in Hrazdan river and their conservation status are given in the table below.
Fish species potentially living in Hrazdan River and their conservation status

Name of Species
N

Conservation Status
RA Red Book (2nd
edition, 2011)

IUCN Red List
( ver. 3.1)

-

-

-

-

-

-

Vulnerable VU
B1ab(iii)
-

Vulnerable A2ce

Least Concern
Vulnerable A2cd

-

-

Latin

Armenian

1.

Capoeta capoeta capoeta

2.

Parasalmo mikiss

3.

Barbus lacerta cyri

4.

Cyprinus carpio

Քուռի կողակ
Ծիածանափայլ
իշխան/ծիածանախայտ
Քուռի /Կուրի/ բեղլու,
Քուռի /Կուրի/ բեղաձուկ
Ծածան

5.

Aspius aspius

Հաշամ

6.
7.

Abramis brama
Luciobarbus capito

8.

Squalius orientalis

Բրամ
Ճանատ
Կովկասյան թեփուղ
/թեփուկ/

9.

Orthrias brandti

Քուռի լերկաձուկ

-

10.

Oxynemacheilus angorae

Անգորական լերկաձուկ

-

Least Concern

Data Deficient
DD
-
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Name of Species
N
11.

Conservation Status

Latin

Armenian

RA Red Book (2nd
edition, 2011)

IUCN Red List
( ver. 3.1)

Gambusia holbrooki

Հոլբրուկի գամբուզիա

-

-

Among reptiles 25 species are spread. Among amphibians 4 species are spread.
A great number of invertebrates are spread in Program area. Bugs are amongst the most investigated
species. 700 species are known, some of which are considered endemic in Yerevan and Armenia. Among the
insects there are 60 double-winged, 40 membranous winged, 130 butterflies, from 10 to 20 species of
orthopterous, similar winged, spiders, mollusks, about 30 species of scutums and ticks.
The list of animal species that may live in the vicinity of the site and their conservation status are presented
in the table in the end of this Section.
Taking into consideration abovementioned facts, it may be concluded that the impacts from the reservoir
dredging on biodiversity will not be considerable. It worth mentioning that the Program area is not a critical
habitat of any plant or animal species and there are no protected natural resources nearby the dredging site.
The significance of impacts on biodiversity is low.
In the table below the list of plants that need specific attention during dredging activities is presented. For
each species the conservation status according to RA Red Book and IUCN Red list’s classification is given.
List of plant species that may occur in the vicinity of the site

Name of Plant
N

Conservation Status

Latin

Armenian

RA Red Book (2nd
edition, 2011)

IUCN Red List
(2007)

1.

Beta macrorhiza

Ճակնդեղ
խոշորարմատ

Vulnerable

-

2.

Clematis orientalis

Մամրիչ արևելյան

-

-

3.

Diospyros lotus L.

Խուրմա կովկասյան

Near threatened

-

4.

Juglans regia

Ընկուզենի
սովորական

-

Near threatened
NT

5.

Sambucus tigranii

Կտտկենի Տիգրանի

Near threatened

Vulnerable VU

6.

Papaver orientale L.

Կակաչ արևելյան

-

-

7.

Acorus calamus

Խնկեղեգ ճահճային

Endangered EN B1
ab (i, ii, iii, iv)+2 ab
(ii, iii)

Least Concern LC

List of animal species that may live in the vicinity of the dredging site

Name of Species
N

Latin

Armenian

Conservation Status
RA Red Book (2nd
edition, 2011)

IUCN Red List
(ver. 3.1)

Mammals-Mammalia
1.

Rinolophus
ferrumeguinum

Մեծ պայտաքիթ

-

Least Concern LC

2.

Rinolophus hipposideros

Փոքր պայտաքիթ

-
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Birds-Aves
3.

Gypaetus barbatus

Գառնանգղ
(մորուքավոր անգղ)

Vulnerable VU D1

Least Concern LC

4.

Gyps fulvus

Սպիտակագլուխ
անգղ

Vulnerable VU D1

Least Concern LC

5.

Aegypius monachus

Սև անգղ

Endangered EN D

Near Threatened
NT

6.

Acipiter brevipes

Եվրոպական
ճնճղաճուռակ

Vulnerable VU
B1ab(iii)+2ab(iii)

Least Concern LC

7.

Falco columbarius
Linnaeus

Աղավնաբազե

Data Deficient DD

Least Concern LC

8.

Lanius senator

Կարմրագլուխ
շամփրուկ

9.

Yrania gutturalis

Սպիտակափող
սոխակ

Data Deficient DD

Least Concern LC

10.

Oenanthe finschii

Սևավիզ
քարաթռչնակ

-

Least Concern LC

11.

Monticola saxatillis

Խայտաբղետ
քարակեռնեխ

-

Least Concern LC

12.

Remir pendulinus

Ճոճահավ

-

Least Concern LC

13.

Tichodroma muraria

Կարմրաթև մագլցող

Data Deficient DD

Least Concern LC

Least Concern LC

Reptiles-Reptilla
14.

Elaphe hohenackeri

Անդրկովկասյան
սահնօձ

Vulnerable VU
B1ab(iii)

Least Concern LC

Insects-Insecta
15.

Proserpinus Proserpina

Պրոզերպինիա
իլիկաթիթեռ

Vulnerable VU B
1a+B2a

Data deficient DD

16.

Hyles hippophaes

Կպչուկի
իլիկաթիթեռ

Vulnerable VU
B1a+B2a

Data deficient DD

4.6 Surface Water Quality
In the samples taken from Hrazdan river maximum permissible norms of nitrate, ammonium, sulfate ions,
BOD5, BOD, aluminum, vanadium, chromium, manganese, copper and selenium were exceeded.
In the samples taken from Hrazdan river annual average concentration of aluminum exceeded the maximum
permissible norm 2.1-4.2 times, copper 2.0-4.0 times, manganese 2.5-3.9 times, chrome 2.0-7.0 times,
BOD5 1.2-2.9 times.
In the lower streams of Hrazdan river (from areas down Arzni HPP up to the mouth of the river, including
Yerevan Lake) annual average concentration of nitrite ion exceeded the maximum permissible norm 2.1-5.9
times, annual average concentration of ammonium 1.5-5.4 times. In the areas down Arzni HPP selenium
exceeded the maximum permissible norm 2.0 times.
The content of other parameters observed was within the scopes of permissible norms.
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However, it is recommended to engage water quality testing laboratory to identify monitoring points
upstream and downstream the dredging area to monitor surface water quality both before dredging
(baseline study) and periodically during the dredging works.

5

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The content and extent of the environmental impacts which need to be addressed during the Dredging
program implementation were identified through scoping. This helps to ensure that the environmental
information used for decision making provides a comprehensive picture of the Program’s potential impacts,
including issues of particular concern to affected groups and individuals. Scoping also helps to focus the
resources on the important environmental issues and avoids wasted effort on issues of little relevance.
Impacts have also been assessed as to whether they are of short-term or long-term duration, whether they
are reversible or irreversible, and whether they are positive or negative. The negative/significant impacts of
Yerevan-1 HPP reservoir dredging should be minimized or mitigated by considering the range of measures
described in this section. Measures to avoid, minimize or mitigate for potentially significant negative impacts
have been suggested in accordance with applicable regulations and best practice for dredging activities.
Where impacts are predicted to be positive, minimizing and/or mitigating measures have not been
envisaged. Based on the evaluations and assumptions/conclusions, given in this section a comprehensive
Environmental Management Plan has been elaborated.

5.1 Noise Effects
Major noise sources of dredging activities may be:
engine noise from dredging technics
noise from dredging activities
warning and signage devices and operations.





Dredging in Yerevan-1 HPP reservoir don’t appear to cause significant noise problems, as it mainly occurs
well away from residential areas, apart from 7 residential houses located on the western slope of the
Hrazdan gorge. The nearest house is about 110 m away from dredging site. Another facility is aluminum foil
factory “Rusal Armenal”, situated on the eastern slope of the gorge. The distance between the factory and
reservoir is about 250 m. To the south the nearest entertainment complex is approximately 700 m away
from the site and the Yerevan-1 HPP station building is about 1000 m to the North-East from the site.
Noise can cause physical and psychological stress for employees (engaged in dredging activities) and
residents of adjacent houses. Noise may also disturb animals, but the extent of disturbance is difficult to
estimate. Birds have a hearing response similar to humans’, so the limits required to protect humans will
usually be adequate to protect at least birds. Typical noise level norms for workplaces, for residential area as
well as for entertainment zones are defined by RoA Sanitary Norms #2-III-11.3 “Noise in the workplaces, in
residential and public buildings and housing in construction areas” and summarized in table below.
Noise levels in the workplaces, residential buildings and entertainment sites

№

Premises and territories

Noise level L(А) and
noise equivalent levels
L(Аeq.), db

Maximum noise
levels L(Аmax), db

1

Workplace

80

2

Residential rooms in apartments, residential premises of holiday houses, guest houses, residential
houses for the elderly and disabled people, sleeping premises in kindergartens and boarding schools
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2.1

Day-time (6:00-22:00)

40

55

2.2

Night-time (22:00-6:00)

30

45

Cafes, restaurants, canteens

55

70

3

The disturbing effects of noise depend on the level of the noise and its character, such as tone,
intermittency, etc. Higher-frequency tones are more disturbing than lower-frequency tones. Lower frequency
tones are not easily controlled and can penetrate buildings, such as houses. Anyway, impulsive and
intermittent noise seems to be typical for dredging activities.
Noise Minimization /Mitigation Measures
Noise abatement can often be achieved by relatively simple measures, such as:







fit efficient muffling devices to all engines
use equipment which passed technical examination
locate noisy equipment away from potential sources of conflict or behind sound barriers
use enclosed generators
position access and exit points away from sources of conflict
use optical alarms in preference to audible alarms.

Dredging operations are to be conducted only in day-time, if other noise mitigation measures are
inadequate. Dredging on Saturday and Sunday should be avoided. Where noise abatement requires more
detailed analysis and control, an acoustic specialist should be consulted and instrumental measurements
should be conducted.

5.2 Odor Effects
Odor from anaerobic sediments containing hydrogen sulfide from dredging is considered as a short-term
problem. Typically, when dredging is carried out at the entrance to rivers, discharged sediment is initially
anaerobic. When first discharged it is grey and may smell, but the smell is lost and the color of the sediment
changes to yellow within a few days after its exposure to air.
The nearest house is about 110 m away from dredging site. Another facility is aluminum foil factory “Rusal
Armenal”, situated on the eastern slope of the gorge. The distance between the factory and reservoir is
about 250 m. To the south the nearest entertainment complex is approximately 700 m away from the site
and the Yerevan-1 HPP station building is about 1000 m to the North-East from the site. The odor impact on
residents is considered to be very low.
Odor Minimization /Mitigation Measures
To ensure that small odor problems do not alarm nearby residents, the following actions can be undertaken:



inform residents of temporary nature of any odors,
assess odor risk if sediment is contaminated.

5.3 Dust Effects
Ambient air quality in Yerevan city is mostly dependent on emissions of stationary and mobile (automobile)
and on meteorology of their spreading. The air basin of Yerevan is dominated by 4 materials: dust, nitrogen
and carbon oxides and sulfuric anhydride.
According to the RoA Government Decree #160-N on “Approval of norms of maximal permissible
concentrations (MPC) for atmospheric air pollution substances in residential areas” the background MPC for
suspended particles (dust) is 0.5 mg/m3. Data provided by Arabkir air pollution monitoring station, which is
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located at the distance of app. 1.2 km away from the Yerevan-1 HPP reservoir, indicate that actual dust
concentration is equal to 0.4 mg/m3.
Dust is not considered as a significant environmental impact during the dredging operations due to the
wetness of sediment to be excavated, which helps to avoid dust emissions to the atmosphere. Anyway, it is
recommended to use vehicle carcass cover material during the sediment transportation as well as to secure
clean wheels and chassis of all vehicles prior to departure from the site.
Dust minimization /mitigation measures
To manage the potential dust emission impact it is recommended to implement the following actions:
use vehicle carcass/body cover material during the sediment transportation
secure clean wheels and chassis of all vehicles prior to departure from the site
establish air quality monitoring points at Yerevan-1 HPP reservoir and along transport route which will
pass by sensitive receptors during the transport of dredged materials to the disposal area.





5.4 Physical Effects of Spoil Disposal
Whenever possible, dredge spoil should be treated as a resource. At planning stage any beneficial uses that
may be appropriate for the spoil should be identified. In general, sediments are suitable for a wide range of
beneficial uses, including wetland restoration, parks, agriculture, horticulture and forestry.
The feasibility of particular beneficial uses also depends on the contamination status of the spoil and various
logistical factors. Contaminated sediment is not suitable for many beneficial uses. High level of
contamination limits secondary uses of sediments. Logistical factors that need to be considered include
distance between the dredging site and the proposed disposal/storage area as well as distance between
disposal/storage area and the site of proposed beneficial use of sediment.
The analysis of 20 samples of sediments from Yerevan 1-HPP reservoir was conducted by Hydroproject
Institute CJSC, Republic of Armenia, to determine potential sediment contamination. The following elements
and compounds were investigated: NH4+, NO2-, NO3-, Cu2+, Zn2+, Cd2+, Pb2+, Ni2+, Co2+, Mn2+, Cr(total).
According to the conclusion of Hydroproject Institute, the contents of elements and compounds in sediments
of Yerevan-1 HPP reservoir are below the values of maximum allowed concentration and the sediments are
not considered deteriorated. The assays are presented below in tables:

N

Elements
and
compounds

1
2
3
4
5
6
7
8
9
10
11

NH4+
NO2NO3Cu2+
Zn2+
Pb2+
Cd2+
Ni2+
Co2+
Mn2+
Cr (total)

*Maximum
permissible
concentration
for soil
(mg/100g)
13.0
0.3
2.3
2.0
0.4
0.5
0.2
0.6

Sampling
point 1

Sampling
point 2

Sampling
point 3

Sampling
point 4

Sampling
point 5

Sampling
point 6

Sampling
point 7

2.00
0.60
0.30
0.00026
0.0015
0.0004
0.00013
0.003
0.044
0.015

1.50
0.80
0.50
0.00028
0.0015
0.0004
0.00013
0.007
0.022
0.017

0.70
0.40
0.30
0.00028
0.0026
0.0003
0.00013
0.004
0.022
0.01

3.00
0.60
0.30
0.00018
0.0008
0.00025
0.00007
0.003
0.003
0.055
0.017

1.20
0.25
2.20
0.00022
0.0019
0.0003
0.0001
0.003
0.003
0.022
0.008

0.60
0.06
4.00
0.00018
0.0023
0.0004
0.044
0.022

0.35
0.15
3.00
0.00062
0.0011
0.00055
0.132
0.015
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N

Elements
and
compounds

1
2
3
4
5
6
7
8
9
10
11

NH4+
NO2NO3Cu2+
Zn2+
Pb2+
Cd2+
Ni2+
Co2+
Mn2+
Cr (total)

Maximum
permissible
concentration
for soil
(mg/100g)
13.0
0.3
2.3
2.0
0.4
0.5
0.2
0.6

Sampling
point 8

Sampling
point 9

Sampling
point 10

Sampling
point 11

Sampling
point 12

Sampling
point 13

Sampling
point 14

0.35
0.05
1.50
0.0007
0.00008
0.00075
0.00007
0.004
0.003
0.165
0.022

2.00
0.50
1.00
0.0003
0.00008
0.0003
0.00007
0.003
0.11
0.018

3.00
0.20
0.30
0.00046
0.00038
0.00035
0.00009
0.003
0.055
0.012

0.68
0.07
0.50
0.00052
0.00075
0.0004
0.00013
0.0035
0.066
0.015

0.30
0.06
2.00
0.0007
0.00056
0.0004
0.00009
0.003
0.055
0.015

0.35
0.60
3.00
0.0011
0.00008
0.0003
0.00007
0.003
0.033
0.012

0.65
0.07
2.00
0.00068
0.0038
0.00025
0.0035
0.033
0.01

Maximum
permissible
Sampling
Sampling
Sampling
Sampling
Sampling
N
concentration for
point 15
point 16
point 17
point 18
point 19
soil (mg/100g)
1
NH4+
0.40
2.00
0.85
0.85
1.20
2
NO20.15
0.01
0.005
0.40
0.20
3
NO313.0
4.00
0.50
0.50
2.50
4.00
4
Cu2+
0.3
0.00052
0.00042
0.0011
0.00038
0.00066
5
Zn2+
2.3
0.00019
0.00008
0.00075
0.00019
0.00038
6
Pb2+
0.0002
0.00025
0.0003
0.0003
0.00025
7
Cd2+
2.0
0.00007
0.00013
0.00007
0.00007
0.00013
8
Ni2+
0.4
0.0035
0.0035
0.003
0.003
9
Co2+
0.5
0.002
10
Mn2+
0.2
0.033
0.055
0.033
0.055
0.033
11
Cr (total)
0.6
0.007
0.012
0.015
0.012
0.01
* HN (Hygienic Norms) 2.1.7.2041-06 Maximum permissible concentrations of chemical substances in soil
Elements and
compounds

Sampling
point 20
1.20
0.20
1.50
0.0005
0.00038
0.00025
0.0002
0.003
0.044
0.015

Based on the results of sediment assays of Hydroproject Institute Yerevan city municipality has allocated
disposal areas for dredged material (see Section 2). The possible beneficial use proposed by Yerevan
municipality is utilization of dredged sediment from the reservoir for reclamation of soils and for earth works
(filling, construction of embankments, leveling and etc.) during road construction activities.
Minimization /Mitigation Measures of Spoil Disposal
To minimize physical effects of spoil disposal it is recommended to use spoil as a resource where possible.
Yerevan City Municipality proposed to use dredged material for earth works during road construction
activities.

5.5 Dredging Impacts on Water Quality and Aquatic Habitats
Generally dredging may have two main effects on water quality: negative effects due to release of
contaminants and effects on turbidity that may impact light-requiring species. According to the content of
the samples taken from Hrazdan river, the level of contamination in sediments does not exceed maximum
permissible level. It seems that in the result of dredging operations will not impact on water quality in large
scale.
Turbidity impacts may be reduced by dredging at a time of year that minimizes the effects on important
biological values. Dredging in particular seasons may reduce the risk of causing algal blooms, as well as
impacts on aquaculture operations and fish communities. Impacts on other biota may also be minimized by
careful timing of dredging.
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Another impact of dredging activities on aquatic habitats is water discharge from Yerevan-1 HPP reservoir,
which is followed by excavation of sediment. It is possible to minimize the negative impact of dredging
activities on biota by selection of appropriate regime of water discharge from reservoir. IEC should secure
continuous flow of river across the reservoir, even during the sediment excavation, which will maintain
migration routes for aquatic habitats. Since the water flow during the dredging activities will not be
interrupted and also there are no aquaculture facilities downstream the reservoir (in the territory of Hrazdan
gorge) no negative impacts on aquaculture are expected.
It should be mentioned that due to complexity of ecological links, dredging could, for example, improve
larval survival when conducted while fish were breeding, if turbidity reduced the risk of predation on fish
larvae. Dredging is most likely to affect fish when a vulnerable life-history stage of a species is confined
largely to the area being dredged.
In general in Armenia fish species depending on water temperature and season can be bred both in spring
and in early summer (Common carp), and in autumn and in winter (Whitefish). There are fish species that
can be bred in all warm seasons from March to October (Mosquito fish).
Since no systematic assessment of biodiversity has been conducted during past 20 years, it is difficult to
evaluate which fish species are present in Hrazdan river. The potential fish species were identified from
Soviet time published books. It was identified that only one fish species in the study area is registered in RA
Red Book and according to IUCN (International Union for Conservation of Nature) criteria is categorized as
Vulnerable.
Fish species potentially living in Hrazdan river and their breeding time are presented in the table below.
Fish species potentially living in Hrazdan River and their spawning season

#
1

Armenian Names
Քուռի կողակ

English Name of Fishes

Latin Name of Fishes

Kura khramulya

Capoeta capoeta
capoeta

April-August

Rainbow trout

Parasalmo mikiss

March-May

Kura barbel

Barbus lacerta cyri

May/June-August

Common carp
Asp
Common bream
Bulatmai barbel

Cyprinus carpio
Aspius aspius
Abramis brama
Luciobarbus capito

April-May
March-April
March-May
April-June

Caucasian chub

Squalius orientalis

In the spring time

Kura stone loach

Orthrias brandti
Oxynemacheilus
angorae
Gambusia holbrooki

April-May/JuneJuly
March-November

9

Ծիածանափայլ
իշխան/ծիածանախայտ
Քուռի /Կուրի/ բեղլու,
Քուռի /Կուրի/ բեղաձուկ
Ծածան
Հաշամ
Բրամ
Ճանատ
Կովկասյան թեփուղ
/թեփուկ/
Քուռի լերկաձուկ

10

Անգորական լերկաձուկ

Angora stone loach

11

Հոլբրուկի գամբուզիա

Mosquito fish

2
3
4
5
6
7
8

Breeding Time

This summary illustrates that breeding season of most species of fish is from early spring to July, and only
few species (such as Mosquito fish) may be impacted by dredging activities. It should also be noticed that
Mosquito fish usually lives in marshes, it seems that turbidity will not affect the fish in wide extent.
If possible, dredging should occur when the environment is least vulnerable. Dredging activities for reservoir
at Yerevan-1 HPP are planned for August-November 2013 and it appears that during the mentioned period
the dredging impact on aquatic habitats will be minimal.
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Minimization /Mitigation Measures for Water Quality and Aquatic Habitats
Taking into consideration above mentioned the following measures are recommended to implement aimed at
minimization of impacts on water quality and aquatic habitats:



timing of dredging (implement dredging when the environment is least vulnerable)
consider opportunity of securing continuous flow of river across the reservoir, even during the
sediment excavation, which will maintain migration routes for aquatic habitats.

5.6 Need for Dredging and Sediment Disposal
As dredging activities causes an environmental impact at the dredging area and the disposal site, the
proposed amount of dredging must be justified. Since dredging is also costly, there is a strong economic
incentive to minimize dredging. It is also important to understand how the possibility of temporary disposal
of spoil at dredging site can impact this area. Satisfactory measures of disposal of spoil from dredging
activities must be determined before the works are started.
Erosion in catchments is a significant source of sediments that must eventually be dredged from the
reservoir. Although, controls on inputs from catchments are largely outside the control, but all options to
reduce inputs should be explored. For example, establishment and maintenance of sediment traps on
streams that reduce the need for dredging downstream may be investigated. If traps prevent input of
contaminated sediments, they may result in both environmental benefits and cost savings. These activities
could be implemented together with catchment management authorities, which may facilitate technical and
financial efforts.
Double handling of spoil, where spoil is discharged at a temporary spoil site before it is removed and placed
at its final disposal site, should be avoided, as this method typically increases the area impacted by spoil.
Where a temporary disposal site can be confidently confined to an area of low environmental value or to an
area that will soon be dredged anyway, use of such a temporary disposal site may be acceptable. Double
handling of spoil is also acceptable where there is no practical alternative, for example, where sediments
must be dried before transport to their final destination.
Where areas of land are to be excavated, dredging should be land-based and spoil should be disposed on
land. Options of spoil disposal into the water basins should not be considered. Excavation works should be
carried out as possible in a dry environment and reservoir shores and beds as well as river banks have to be
fully stabilized before being connected to the water stream.
Minimization/Mitigation Measures
To minimize need for dredging and spoil disposal.





support actions that minimize erosion in catchments
avoid temporary spoil sites
avoid discharging dredge spoil into rivers
maximize excavations in the dry environment and dispose of sediments to land.
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6

GRIEVANCE REDRESS MECHANISM

The objective of a grievance procedure is to ensure that all comments and complaints from any project
stakeholder, including local/regional authorities, residents of neighboring residential areas, IEC employees,
IEC contractors’ staff and other interested parties, are received and addressed in an appropriate and timely
manner.
IEC will accept all comments and complaints associated with the project. A sample of a Comments and
Complaints Form which can help community members to draw up their concerns is available at company
web site, offices, HPPs and public places. Petitions in any other format are also acceptable; though, petitions
should include contact information to enable the IEC to contact claimant for response or further details.
Individuals who submit their comments or grievances have the right to request that their name be kept
confidential.
Local people may also approach the manager of HPP for any grievance. The plant security guards will be
informed, that in case of request from public, they will arrange meeting with appropriate person, who will be
trained to record verbal claims and register it in special form.
Depending on the nature of the complaint, corrective actions will be implemented by the Yerevan 1 HPP or
contractor within 3 to 5 days upon receipt of complaint. More complex complaints or grievance may take
longer to be resolved. Information regarding the solutions will be recorded.
The IEC has developed a separate, formalized internal grievance mechanism for the company personnel,
both employees of IEC, contractors and sub-contractors which will enable effectively deliver their concerns
to the attention of the management and seek for solution of their problems. All company staff is informed
about the availability internal grievance mechanism and prescribed procedures.
Any person or organization can send comments and/or complaints in person or via post, email, or fax using
the contact information specified below:
-

IEC Office address: 10B, Adonts St, Yerevan, 0012, Armenia
official web-site of IEC: www.mek.am
email: office@mek.am
phone: (+374 10) 24 50 99, 23 08 12
fax: (+374 10) 24 51 99

All grievances will be registered and acknowledged within 5 days and responded to within 20 working days.
All comments and complaints will be responded to either verbally or in writing, in accordance with preferred
method of communication specified by the complainant in the Comments and Complaints Form. Comments
will be reviewed and taken into account in the project; however, claimers may not receive an individual
response unless requested.
Affected communities will be informed about the dredging work contractor contact information before work
begins through announcements in public places.
Grievances in relation to dredging activities will be managed by the IEC and construction contractor. The
Corporative Management & Legal Matter Department (CMLMD) of the IEC will have overall responsibilities
for collection of community grievances and their solution. On site responsibility for claim collection will be
assigned to the manager of HPP and dredging work supervisors. In case if problems cannot be solved in
situ, they will involve the CMLMD in the process.
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The comments and complaints will be summarized and listed in a Complaints/Comments Log Book,
containing the name/group of commenter/complainant, date the comment was received, brief description of
issues, information on proposed corrective actions to be implemented (if appropriate) and the date of
response sent to the commenter/complainant. The IEC will report on grievance management, as part of
annual project progress reports, available at the IEC website and on request at the IEC office in Yerevan.

7

INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION

Identification of Stakeholders of Yerevan-1 HPP reservoir dredging program was conducted based on
Stakeholder Engagement Plan of Sevan-Hrazdan Cascade rehabilitation project, as well as consultations with
IEC representatives, walk study survey and available mapping data. This analysis is used at both planning
process and later during the implementation of the Program in order to incorporate concerns, interests and
expectations of persons, institutions, communities and groups related to the Program. All Stakeholders have
been classified to determine which of them will be impacted by the Program implementation both positively
and negatively, and, which of them will be affected directly or indirectly.
Semi-structured interviews and discussions as well as informative letters have been used as the
methodology for stakeholder’s consultation. Protocols were prepared by Consultant during the interviews
where possible. The complaints, requests and proposals of the interviewees have been recorded, discussed
and presented to IEC management. During consultations Stakeholders were informed about the Program
and given the opportunity to explain their concerns, make comments and suggest modifications to the
proposed activities.
There are no residential areas located near the reservoir, apart from seven residential houses located on the
western slope of the Hrazdan gorge (the nearest house is located 110 m above the dredging site). Moreover,
Consultant clarified that five of the seven houses are currently under construction, while the others are not
occupied. So, it is assumed that residents are not directly affected group.
Another facility that theoretically can be affected from the dredging activities is aluminium foil factory “Rusal
Armenal”, situated on the eastern slope of the gorge. Taking into account that the distance from factory to
reservoir is about 250 m and the factory is located approximately 150 m higher the dredging site, it is
believed that the Program will not impact on factory. The nearest receptor located to the south from
reservoir is a restaurant, situated approximately 700 m away from the dredging site. The main concern of
the restaurant is preservation of the river flow, which is the key factor of their business success. Since no
impact on river flow is envisaged by the Program, therefore no issues on dredging activities were raised.
Consultations with the representatives of Contractor engaged in reservoir dredging activities have been
conducted. They were also informed about the Grievance procedure, elaborated by IEC and disseminated
among all IEC facilities/HPPs, including Yerevan-1 HPP. According to the Procedure any person who submits
compliant has the right to request that his name will be kept confidential. Contractor also was informed that
during the Program implementation they should implement the provisions of List of environmental
requirements as a part of the contract obligations. The complaints’ submission and discussion procedure for
internal workers (IEC staff) were elaborated by IEC and disseminated among all IEC facilities/HPPs, including
Yerevan-1 HPP, according to which IEC should discuss and address in an appropriate and timely manner to
all received complaints. The heads of HPPs have conducted special awareness raising sessions with the
internal personal to explain the main provisions and advantages of the mentioned Procedure.
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Another directly affected group can be the fishermen, for whom fishing is likely source of income or hobby.
During the walk study as well as consultations with IEC representatives no fishermen were identified near
the reservoir to be dredged. However, fishermen were met near the Kanaqer HPP reservoir and along the
river flow downstream the dredging site. Since, the river flow will be preserved during the dredging activities
no impact on fishing will take place.
Yerevan city municipality and Arabkir administrative district are the two other stakeholders of the Program.
Yerevan city municipality is also involved in site allocation for sediment disposal. IEC informed the
Municipality about the Program to be implemented and requested area for sediment disposal removed from
Yerevan-1 HPP reservoir. As a result of consultation of IEC management with the representatives of
Municipality, in particular with the Head of Architecture and Urban Development Department Mr. A.
Qasaryan, the disposal area for dredged sediment was authorized on 18.01.2013 at an appropriate area,
located in basalt mine near the Shahumyan-2 cemetery and afterwards on 19.09.2013 was relocated to the
area adjacent to new road (being constructed) connecting Isakov and Leningradyan streets.
Consultant and IEC representatives conduct interviews with the representatives of Arabkir administrative
district. Meeting with Head of Municipal Department Mr. A. Khachatryan and his deputy was held on 14th
August, 2013. During consultations they were informed about the planned activities and given the
opportunity to explain their concerns, make comments and suggest modifications to the proposed Program.
Information leaflet on planned activities, the Non-Technical Summary and Grievance mechanism procedure
were distributed during the meetings.
Public consultations regarding the Program are continuous process, still in progress and will be finalized after
completion of the Program activities. In parallel, IEC conducts general actions, directed to spreading
information about the Program. Stakeholder Engagement Plan is presented on the IEC website
(www.mek.am). Notifications on planned activities are placed at all work sites and/or in their immediate
surroundings/municipalities with brief description of the envisaged works, grievance mechanism and contact
information.

Figure 10: Examples of dissemination of information on planned activities
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8

ENVIRONMENTAL MANAGEMENT PLAN

The EMP establishes a critical link between the management and mitigation measures specified in this report
and the proper implementation and management of the measures during the dredging activities. It
summarizes the anticipated environmental impacts and provides details on the measures responsibilities and
scheduling to mitigate these impacts.
Mostly, especially in comparison with current conditions, the Program will have positive impacts on flexibility
and sustainability of power generation system, maintenance of natural eco-systems, safe movement of fish
species, odor elimination etc. However, dredging has potential for environmental impact during its
implementation stage and the measures that may be taken for their minimization and mitigation presented
in this section.

#
1

Impact
Odor from site
activities

Negative/
positive
-

Proposed mitigation measures

 Inform residents of temporary


2

Dust and emissions
from site activities

-





3

Noise

-








4

Water Quality and
Aquatic Habitats

-




5

Surface Water Quality

-



nature of any odors;
Assess odor risk if sediment is
contaminated.
Use vehicle carcass cover
material during the sediment
transportation;
Secure clean wheels and
chassis of all vehicles prior to
departure from the site;
establish air quality monitoring
points at Yerevan-1 HPP
reservoir and along transport
route which will pass by
sensitive receptors during the
transport of dredged materials
to the disposal area.
Fit efficient muffling devices to
all engines;
Use equipment which passed
technical examination;
Locate noisy equipment away
from potential sources of
conflict or behind sound
barriers;
Use enclosed generators;
Position access and exit points
away from sources of conflict;
Use optical alarms in preference
to audible alarms.
Timing of dredging (implement
dredging when the environment
is least vulnerable);
Consider opportunity of
securing continuous flow of
river across the reservoir, even
during the sediment excavation,
which will maintain migration
routes for aquatic habitats.
Engage water quality testing
laboratory to identify

Resources to
be used

Cost Estimates

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost
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#

Impact

Negative/
positive

6

Vehicle exhaust
emissions on-site
operation

-

7

Dredging area and the
disposal site

-

8

Physical effects of spoil
disposal

-

Proposed mitigation measures
monitoring points upstream and
downstream the dredging area
to monitor surface water quality
both before dredging (baseline
study) and periodically during
the dredging works.
 Use of modern, well-maintained
and regularly serviced vehicles,
scheduled to operate, as far as
is practicable, outside of peak
traffic periods.
 Support actions that minimize
erosion in catchments;
 Avoid temporary spoil sites;
 Avoid discharging dredge spoil
into rivers;
 Maximize excavations in the dry
environment and dispose of
sediments to land.
 To use spoil as a resource
where possible.

Resources to
be used

Cost Estimates

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

Contractor/IEC

Included in
project cost

The utilization of dredged material
for earth works during road
construction activities.
9

Contamination of water
resources by fuel
spillage

-

 All maintenance and refueling



10

Traffic and pedestrian
safety

-







areas are covered with hard
standing (concrete or asphalt);
Refueling of vehicles does not
take place anywhere except
designated areas;
All fuels or chemicals stored on
site are placed on a paved
surface and surround by a bund
of appropriate height to capture
fuel that may be released in
case of tank failure.
Signposting, warning signs,
barriers and traffic diversions:
site will be clearly visible and
the public warned of all
potential hazards;
Traffic management system and
staff training, especially for site
access and near-site heavy
traffic. Provision of safe
passages and crossings for
pedestrians where construction
traffic interferes;
Ensuring safe and continuous
access to all adjacent
residences during dredging
works.
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9

CONCLUSIONS AND RECOMMENDATIONS

1.

Dredging in Yerevan-1 HPP reservoir don’t appear to cause significant noise problems, as it mainly
occurs well away from residential areas, apart from 7 residential houses located on the western slope
of the Hrazdan gorge. The nearest house is about 110 m away from dredging site. Another facility is
aluminum foil factory “Rusal Armenal”, situated on the eastern slope of the gorge. The distance
between the factory and reservoir is about 250 m. To the south the nearest entertainment complex is
approximately 700 m away from the site and the Yerevan-1 HPP station building is about 1000 m to
the North-East from the site.
Odor from anaerobic sediments containing hydrogen sulfide from dredging is considered as a shortterm problem. Typically, when dredging is carried out at the entrance to rivers, discharged sediment is
initially anaerobic. When first discharged it is grey and may smell, but the smell is lost and the color of
the sediment changes to yellow within a few days after its exposure to air. Since there are no
residents in the vicinity of Yerevan-1 HPP reservoir the odor impact is considered to be very low.
Dust is not considered as a significant environmental impact during the dredging operations due to
the wetness of sediment to be excavated, which helps to avoid dust emissions to the atmosphere.
Anyway, it is recommended to use vehicle carcass/body cover material during the sediment
transportation as well as to secure clean wheels and chassis of all vehicles prior to departure from the
site. Moreover, the air quality monitoring at Yerevan-1 HPP reservoir and along transport route, which
will pass by sensitive receptors during the transport of dredged materials to the disposal area, should
be conducted.
To minimize physical effects of spoil disposal it is recommended to use spoil as a resource where
possible. Yerevan City Municipality proposed to use dredged material for earth works during road
construction activities.
Turbidity impacts may be reduced by dredging at a time of year that minimizes the effects on
important biological values. Dredging in particular seasons may reduce the risk of causing algal
blooms, as well as impacts on aquaculture operations and fish communities. Impacts on other biota
may also be minimized by careful timing of dredging. Since the water flow during the dredging
activities will not be interrupted and also there are no aquaculture facilities downstream the reservoir
(in the territory of Hrazdan gorge) no negative impacts on aquaculture are expected.
The breeding season of most species of fish is from early spring to July, and only few species (such as
Mosquito fish) may be impacted by dredging activities. It should also be noticed that Mosquito fish
usually lives in marshes, it seems that turbidity will not affect the fish in wide extent. If possible,
dredging should occur when the environment is least vulnerable. Dredging activities for reservoir at
Yerevan-1 HPP are planned for August-November 2013 and it appears that during the mentioned
period the dredging impact on aquatic habitats will be minimal.
Where areas of land are to be excavated, dredging should be land-based and spoil should be disposed
on land. Options of spoil disposal into the water basins should not be considered. Excavation works
should be carried out as possible in a dry environment and reservoir shores and beds as well as river
banks have to be fully stabilized before being connected to the water stream.
In the samples taken from Hrazdan river maximum permissible norms of nitrate, ammonium, sulfate
ions, BOD5, BOD, aluminum, vanadium, chromium, manganese, copper and selenium were exceeded,
while the content of other parameters observed was within the scopes of permissible norms. It is
recommended to engage water quality testing laboratory to identify monitoring points upstream and
downstream the dredging area to monitor surface water quality both before dredging (baseline study)
and periodically during the dredging works.
Natural flora comprises about 900 species of vascular (high-class) plants, while only three types of
species are registered in the Red list of the International Union for Conservation of Nature (IUCN).
The fauna of Yerevan is also quite diverse: 25 species of mammals are found in the city. In Program
area about 170 species of birds were registered, out of which at least 100 species build nests. Some
species are seen periodically during seasonal migration in winter and breeding periods. Among reptiles
25 species, among amphibians 4 species are spread. A great number of invertebrates are also spread

2.

3.

4.

5.

6.

7.

8.

9.
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in Program area. Some species are considered endemic in Yerevan and Armenia. For each species the
conservation status according to RA Red Book and IUCN Red list’s classification is given in Section 3.
However, it could be concluded that the Program area is not a critical habitat of any plant or animal
species and there are no protected natural resources nearby the dredging site.
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ANNEX 1
SEDIMENT ASSAYS FROM
HYDROPROJECT INSTITUTE
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YEREVAN MUNICIPALITY
To: Mr. A.Grigoryan
General Director
“International Energy Corporation” CJSC
(Adonts Street 10b)

Dear Mr. Grigoryan,

We inform you the following regarding authorization on disposal area for waste generated as a
result of cleaning of Yerevan 1 HPP reservoir:
According to Yerevan mayor decree N 883-A dated 26.04.2005, an appropriate area has been
selected at basalt mine near the Shahumyan-2 cemetery for disposal of construction waste and
soils generated by construction activities.
Attached is a layout for above mentioned selected site and taking into consideration the expert
opinion of “Hydroproject Institute” CJSC we suggest to dispose solid wastes generated as a
result of cleaning of Yerevan 1 HPP reservoir at mentioned site.

Head of Architecture and Urban Development
Department of Yerevan Municipality Staff

A.Qasaryan
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YEREVAN MUNICIPALITY
1 Argishti Str, Yerevan, 0015, RA

No: 18-06/2-52330

19.09.2013

To: Mr. A.Grigoryan
General Director
“International Energy Corporation” CJSC
(Adonts Street 10b)

Dear Mr. Grigoryan,
We inform you the following regarding authorization on new disposal area for solid waste
generated as a result of cleaning of Yerevan 1 HPP reservoir:
Taking into consideration the expert opinion of “Hydroproject Institute” CJSC we suggest
transporting solid wastes generated as a result of cleaning of Yerevan 1 HPP reservoir to the
area adjacent to new road (being constructed) connecting Isakov and Leningradyan streets.

Head of Architecture and Urban Development
Department of Yerevan Municipality Staff

A.Qasaryan
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ANNEX 3
LICENSES AND SERTIFICATES OF
HIDROPROJECT INSTITUTE CJSC
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