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1. Executive Summary

1.1 Project Description

The World Bank is supporting the Government of Armenwnigh the
strengthening of the power transmission network under the angoin
Electricity Supply Reliability Project (ESRPUnder ESRP, the High
Voltage Electric Networks (HVEN), the power transmission company, is
already replacing a 220 kV overhead transmission line from Hrazdan TPP
substation to Shinuhayr substation. The regiaent works are underway.
There aresavingsunderthe ESRP, which the Government intends to use for
replacement ofl10 kV NoyemberyarOverhead Transmission Lin©TL)
from the Alaverdi2 220/110/35 kV substation to Noyemberyan 110/35 kV
substation in Haghnhak village and110 kV Lalvar OTL from the same
Alaverdi2 substation to Noyemberyan substation with therdrch to
Sadakhlo substation in Gepa. Both OTLs run as two different OTL
circuits through the same set of towers.

Those OTLs supply power to drge electricity consumers in the North
Eastern part of Armenia. The above mentioned existing OTLs are around 50
years old and severely dilapidated, as confirmed by the results of a
representative sample of metal tests. This jeopardizes the security and
reliability of the power supply in #aregion.

All information cncerning the conceptual design, including line routings,
used in this ESIA report are provided BYEN. The mitigation measures
and the plan of monitoring of their implementation shall beetggd and
updated when the final technical design is produdéxt detailed design
will be prepared by the Design, Supply, and Installatiomg@any to be
hired by the Statewned company High Voltage Electricity Networks
(HVEN).

The newl110 kV double cirait OTLs will run for approx. 25 knfrom the
Alaverdi2 220/110/35 kV substatiom the northern central part of the
Republic of ArmenigLori Marz) to the 110/35 kV Noyemberyan substation
in Haghtanak village in the nordast(Tavush Marz)

ThenewOTLs will include new double circuit towers and foundations, new
aluminum conductor steel reinforc@CSR) conductors, new optical fiber
ground wire(OPGW) earthing at each tower siteew connections to the
National Grid via the Alaverel substation, newconnections to the
Noyemberyan 110/35 kV distribution substation at Haghtanak and-the T
connections from the new main OTL for Akhtala railway substation and
Matur mining substation.

The new OTlIs will be construatd in a new corridor(50 m width) with
deviations from the existing corridor by arouf@ m insome partsequired
in order to avoidsettlements and sensitive natural receptdise line
routing features several wide ovepans of canyond/lostof thenew tower
locations hag existing access tr&s or roads Land acquisition willbe
requiredin the locations where netewers will be placedfor constructing

5
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1.2

extension to the Noyemberyan substatimmd possiblyfor the construction
of new access roads.

Theexisting 110 kV OTL shall be completelyschantledwhen the new line
entersinto operationHVEN will be responsible for dismantling of the old
OTLs and will finance the dismantling from its own funds

According to HVEN, disconneicty of the existing lines from the griill
not be necessargluring construction. Thus, no power outage will occur
during construction works.

Objectives and Methodology of the ESIA

The proposedeplacementof Lalvar and NoyemberyanOTLs will have
several impacts owariousenvironmental and social components. Tham
objectives of theESIA were to identify and assess magnitude of these
expected impacts and to provide measures for thaitigation
commensurate with the national and international standards. The ESIA
reportprovides useful information to HVEN on hoWet high voltage power
lines should be designed and planned, to avoid or mitigate negative impacts
and to better capture anticipated environmental and social benefits.

After public disclosure of thelraft ESIA report stakeholderconsultation
will be carried outto seek feedback arearconcerns of people affected by
the planned works.

For carrying out the ESIA of the placemenbf Lalvar andNoyemberyan,
OTLs, Fichtnerset up thdollowing multi-disciplinary team

1 International Senior Environmental aBdological Expert;
T International Socileconomic Expert;
1 National Environmental and Legal Experts.

General overview about biophysicatvironment in thé@TLs corridor was
carried out througl desktop study, aralfield survey was conducted by the
envirormental and social expertThis implied walk-through alongthe
proposed corridor of theew OTLs, including some hotspots like the
crossing of valleys, forested areas and villages affected by the new line
corridor. No rare, endangered, endemic, or aémenal and planspecies of
concern were found during the survapd none are indicated as being
present by existing data

Additional information was gained througlonsultations of representatives
of governmental organizations and NGOs. Intensive conigultahave also
been conducted with members of the Historical and Cultural Monument
Protection Agency of the Ministry of Culture and with members of the
Ministry of Nature Protection.Additionally to the field survey, an
evaluation of possible ecologicahd social impacts was performed by
interpretation of satellite mapA. preliminary ESIAreportwas also used as

an input for the presemtne However, the line routing studied in the
preliminary report significantly differed from the currently proposed

6
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corridor as it ran parallel in quite some distance to the South from the
chosen alignment

An Impact Investigation List considering the most severe impacts was
prepared and presented tdVEN, which is finalizing the technical
feasibility study, in order tow@id somepossible impactat the planning
stage

1.3 Legal and Regulatory Framework

The implementation of any activity in Armenia which may cause
environmental impacts needs a positive conclusion of an Environmental
Impact Assessment (EIA) expertise. Envir@antal impacts of a planned
physicalactivity or asectoral/regional development plprdgramhave to be
assessed during the preparation period. The Republic of Armenia (RA) Law
on Environmental Assessment and Expertise of 2014 stipulates provisions
regardng environmental impact assessmeanipacting the environment,
and conditions under which causing of such impact is allgwkeds being

the most important national law for EIA development.

In the RA Law on Environmental Assessment and Expefideerheal
transmission lines of 100 kV and higher voltage a r e aslan geme d
requiring an EIA process. According to World Bank OP 4t@& Project
falls into environmental Category B andilso requires EIA and
environmental management planningherefore, ESIAwas performed
despite the fact thate national authoritieare yet toreview the Project
design documentand takeformal decision on subjecting this Project to the
EIA procedure.

Armenia has ratified a number of international agreements and com&entio
relating to the protection of the environment and biodiversity. In addition,
an important, environmentally relevant international agreement to which
Armenia is a signatory is th&arhus Conventioron access to information,
public participation in decisrtmaking and access to justice in
environmental matters.

With respect to handling of hazardous substances, the Government of the
Republic of Armenia ratified the Stockholm Convention and is a party of
the Basel Convention

The following safeguard polies of the WB are triggeretbr the proposed
works

1 OP 4.01- Environmental Assessment
1 OP 4.04- Natural Habitats

1 OP 4.11- Physical Cultural Resources
1 OP 4.12 Involuntary Resettlement

World Bank/IFC General EHS Guidelines and in particular Guidefmres
Electric Power Transmission and Distribution, 2007 also apply.
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1.4 Institutional Framework

HVEN is an implementing agendgr ESRP and wilis responsible for all
operations under the Project, including its compliance with the national
environmental andosc i a | | egi sl ati on and t he
policies. Government agencies that are likely to be involved intBrtfject
implementation according to their mandates incltiae Ministry of Nature
Protection and the Ministry of Culture

1.5 Analysis of Alignment Alternatives

Four routing alternatives were considered based ontheir scope of
environmental interference and involuntary resettlement

Alternative 1:This proposed new route would be within 50 m on the north
side of the existing 110 kV corridoroim Alaverdi2 substation, crossing the
existing corridor in Haghpat area and runs within 50 m on the south side of
the existing 110 kV corridor to Noyemberyan substatidns route option

has been chosen as the preferred optiphecause it is economicaNyable

and carriegninimal environmental and social impac®he crossing of the
existing corridor from north to south before the route reaches the Akhtala
area is essential because of the congestion that occurs due to the existing
35kV, 110 kV, 220 kV ad some 6 kV OTLs. There aexisting access
roads / tracks that will represent 80 % of the totahich are presently
known to the maintenance personnel.

Alternative 2: This new route would be installed between the existing
110kV and 220 kVOTLs from Alaverdi2 substation crossing the corridor

in Akhtala area and running then within 50 m on the south side of the
existing corridor to Noyemberyan substatiblegative impacts of this route
option would impact on the cost of design and construction and the
practicality of maintenancé he crossing of the existing corridor is foreseen
in the Akhtala area in this option and for this purpose there are some non
standard items to benvisaged in the design. This option will for a part of
its route be immediatelydgacent to the existing 110 kV OTL, which is no
problem for the construction, but there would be an amount of dismantling
of existing 110 kV tower structures before the new line could be put into
service. Total shut downs are therefore a necessity for dpteon.
Environmental and social impacts of this alternative are about the same as
for Alternative 1. Thus Alternative 2 is not preferred due to non
environmental /social reasons.

Alternative 3 This new route would take a northerly direction from
Alaverdi2 substatiorcrossing road M6 and Debed River, then continuing to
Akhtala area. Then the route again crosses Debed,Roet M6 and the
existing 110 kV corridor. After that it continues within 50 m on the south
side of the existing 110 kV corridbo Noyemberyan substation. This route
option was carefully reviewed because it istogally new route from
Alaverdi2 substation to Akhtala aae There arsomemajor concerns with

the new routethe routeis approx.4 km longer than Alternatives 1 and 2
and additional treelearance as well as additional access road construction
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is required Similar to Alternative 2 there are ngtandard items envisaged

in the design because of the new route is in a mountainous area on the north
side of the road M6 anddlDebed River, and in the Akhtala area. The latter

is unavoidable for both options 2 and 3 because this is a congested area with
the 35 kV and 6 kV OTLs that are close to the south side of road M6 and
with few locations for making a satisfactory crossing tlee existing
corridor.

Alternative 4(No-Project Alternative)No replacement of the 110 kOTLs
Lalvar andNoyemberyan This alternative would not result in any forest
felling and resettlement activities, but is not feasible because the existing
OTLs are old (around 50 years) and severely dilapidated. This jeopardizes
the security and reliability of power supply in this region.

1.6 Baseline Conditions

Lalvar and Noyemberya®TLs arelocated inthe province Lori Marz
(northern Armenia), a small part is sited in the province Tavush Marz
(northeast Armenia)

Starting from Alaverd2 substation the 110 kV OBLrunacross the grass
plain of Sanam high above the river Debed. TRELs crostwo canyons
passon the western edge of village Haghpatossfurther plains, cross
several valleys anttaversethe steep forested slopes on the southern side of
Debed River Gorgewhere a 7Toff to the Akhtala railway substation is
planned.At the valley of Neghotshey overspanthe gorge- at the bottom

of which the sdtement is located andcontinuealong the forest slope$he

lines continuestill on the southern river side but soorossthe road and
Debed Riverto gain the northern river side and the grass plains of Pokr
Ayrum (on top ofthe Debed Gorge). From tleethey followthe edge of the
gorge on the fields and grass plains of Pokr Ayrum and Mets Ayrum where
a T-off to the existing line heading to Matur mining Company is planned,
overspanone more canyon anceacheNoyemberyan substation shortly
after crossig Debed River and the road at village Haghtanak

The climate of Lori Marz is relatively humid. Annual precipitation is 500
800 mm.Summes are long, hot and sunny With increasing altitude the
winters become snowy, last) from October until April at fothills and
until May on the ridges. Prevailing wind is Southern, sometimes Northern
and NorthWestern.

The region has a complex geological structure due to its location, which is
in the northwestern part of SevAmasia tectonic zone of Small Caucasus.
Geological formations of different ages participate in the geological
structure of the regiormAccording to the RA CCiD2.02.2006 the area is
included in the seismic zone | (one), where the expected maximum
accelerations make 0.20 gg8ints).

The brownmountainous forest soils with a number of their subtypes are
common in the investigation area. Bioclimatic featuresthadse soils
promote good growth of forest plants communities and formation of
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phytomass. The common soils in the area are leached dmwhated types
of thebrown mountainous forest soils.

The main river inthe study areés DebedRiver with its Dzoraget, Pambak,

and Martsaget tributarie§he rivers are mainly fed by rains. High water
season lasts from March until June, followed by &lstand low water dry
period. Short and intensive floods are observed in September and October,
depending on the amount of precipitation. Lori Marz is rich in mineral
springs.

Armenia is remarkable for the diversity of its flora both in the South
Caucasusind the Caucasus region in general. The ESIA area falls within the
Forest Landscape Zone. Forests generally cover theome of mountains,
occurring at altitudes between 500 m and 2,100 m in the north. Forests in
the study area include a number of evee and deciduous &
Marshlands and forests teem with wildfloweFsie study area and adjacent
territories contain various animal species, mostly inhabiting forests, hardy
shrub associations, abandoned gardens and bee yards.

In order to lowerthesik of Dbirdsdé collision wit
wire, the nstallation of clearly visible high contrast (i.e. black and white)
moving bird flight diverters at the ground wires, respecting a distance of 20

to 25 m between each other, is recommenddere the line is crossing
gorges.

No protected areas will be affected by the new line corridor.

At present, aneffective waste management system does not exist in
Armenia. Most of the solid waste is just dumped in provisional dump sites
and landfills witlout any segregationContractor will clarify with local
authoritieshow to enter intoagreement with communal service providers
for the disposal of generated wastes. ésycling possibilities are becoming
increasinglyavailable in ArmeniaHVEN will check out theirexistence and
relevance for the needs of managing particular types of waste generated
from the works on OTL¢hroughout the project implementation period

Lor i Marz has a popul ation of 234,7
and apopulain density of 61.8 persons pe
and largest city of the provinc&avush Marz has a population of 128,300
people and a territory of 2,704 km]
p e r Gapitdl of this province ifevan

The settlement structure is concentric with most of the people living in
towns and villages. Large parts of the investigation area are uninhabited and
represent a mix of private and community lands.

ESIA revealed two cased cultural heritagesitesbeinglocated in the ROW

of the existing / the new 110 kV OTL corridoNortheast of Haghpat
village, between APs 12 and 18 Khachkar stone is located in the corridor
of the existing 110 kV line. Between APs 15 and 16 the ruin of a church and
an adjacent graward are located in in ti&TL corridor.

10
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Within the study areaagriculture is mainly concentrated in the lower
mountain slopesAgricultural activities include cattle, sheep, goat and pig
farming, as well as growing of short crops (potato, tomatoesincoiers and
eggplant), cereals (wheat and beans), and fruits (peach, apple, apricot).

According to studies of the living standards of the local households carried
out by the national statistics service of Armenia, the percentage of people
living below the official poverty level is greater in Lori Marz than the
average for the Republic. The main cause of poverty in the rural
communities is the lack of industrial businesses, underdeveloped
infrastructure and a long distance from larger population.

1.7 Information, Disclosure, Consultation, and Participation

ESIA process involved dialogue of the ESIA team with various line
agencies of the Government and professionals of the relevant fields with the
purpose of sharing their experience and take advieda. c ht ner 0
environmental and social specialists, together with the national
environmental consultant, held meetings at Yerevan and at Vanadzor with
the representatives of HVEN, Ministry of Nature Protection, Ministry of
Culture, and conducted field trips to the pragmbscorridor of OTL
Noyemberyan (see Sectioh2.1 7 Appendix 1). Discussions on the
environmental implications of the Project were held WiNVF Armenia,

and ways for achieving greater public participation in thpcoming
stakeholder consultations on the present draft ESIA report were discussed
with Aarhus CenterThe Ministry of Culture/ Agency for Security of
Historical and Cultural Monuments was consultd the procedures to
protect historical and culturaltss.

The draft ESIA report including Environmental and Social Management
Plan ESMP), will be disclosed to the public in English and Armenian
versionsand sufficient timewill be allowed for stakeholders to familiarize
themselveswvith these documentccording to national requirementhe
disclosure period is only 7 days, llisclosure of the documents for at least
two weeks is recommendedffected people shall have real access to the
documents, which will thereforot onl y be posteegdt on
will also be delivered in printed copies to the local administration offices
and advertisements in local media about their availability will be made
Printed copies will also be provided to representative civil society
organizations.

Earliest after two weeks from disclosure of the documents,public
consultations on thdraft ESIA reportwill be held Consultation meetings
shall concentrate on interpreting the ESIA report to the PAP and seeking
their feedback and concerns, which will thenimelvedin the revision of

the Final Draft ESIA reportPublic consultationsvill be held close to the
implementation sitesso that the community can engage with the process
and express their questions and concerns.

11
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1.8

1.9

HVEN will ensure that all public consultatisrare gender sensitive and
relevant NGOs will participate in the discussiobe Aarhus Center will
help to identify relevant NGOs and ensure sharing of information / studies.

Impact Assessment

Main types of possible environmental impacts expected fropfagemenbf
Lalvar and Noyemberya@TLs comprise the following:

1 During construction worksmpacts to flora and fauna at forested areas
are unavoidablancluding felling ofmature trees within the ROW

1 Existing access roads will be used, as far as plestfinew access tracks
will have to be constructedmpactswill arise especially at forested
areas

1 Small amounts of construction waste will be generaohsiderable
volume of waste will be generatedrom dismantling of the existing
OTLs, which is nt part of this Project

Most important possible social impacts areas are as follows:

1 Land acquisitionfor placement oftowers construction ofnew access
roads &s requireyl andfor construction of an extension substation
Noyemberyan.

1 Physical reloation of a small number ohouses/ households may be
necessarydepending on the final corridor desi@gronsidering proposed
bypasses)

1 Possibledamages to crops and tredsying construction of access roads,
construction of towers, conductor stringimgd ROW maintenance.

A Resettlement Action Plan (RAP) has todevelopedy HVEN. The RAP
shall be based on the RPF prepared Fghtner within the present
assignment

ESIA report shows that the proposed replacement of OTL Noyemberyan
will have low tomedium environmental and social impacts if the proposed
ESMP is implemented@nd all proposed mitigation measures are applied
and RAP is developed as prescribed by the RRE&cording to theESIA,
negative environmentabnd social impacts occur mainly durgq the
construction phase. During the operational phase, the positive impacts are
obvious and consist in a much more reliable power supply in &wodi
TavushMarz.

Environmental and Social Management Plan

The proposedeplacementof Lalvar and NoyemberyanOTLs will have
impacts orvariousenvironmental and social receptors. The ESMP covers a
set of measures that need to be taken in order to prévemimize /
compensate these impacts. Monitoring measures are described to ensure
implementation of these nigation measures.

12
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PresentESMP will be included into the tender documents for hiring of
designconstructinstall company and will be made an integral part of the
contract mandatory for implementation.

An (local) environmental specialist will be employadthin HVEN, which
is an implementing entity for &RP. Together with the social specialist
already employed at HVENhe environmental specialistill monitor the
proper implementation of the ESMiArough monthly supervision at the
construction sites.

Design Phase

Detailed design shall be developed the way minimizing needs for land take
and physical relocatiorMinimal need for the construction of new access
roads shall also be targeted

Where the new lirerunparallel to other existing lines (35 k¥10 kV and

220 kV OTLs), a minimum distance has to be chosenctlitathe width of

the ROW of two parallel running lines. Where the existing lines are crossed
by the new 110 kV OT$, adequate precaution measures have to be taken
and adequate minimum th:ces between the conductors have to be
ensured.

Construction Phase

Impacts on flora and fauna will be minimized by preventiagoval of

trees forclearingareasor wor ker sé camps, strict
plantcollecting, and rehabilitatio of damaged areagbout 80 % of new
tower locations have existing access tracks or roads. Especially in the area
where the line corridor is crossing the forested lalgmountainous terrain
south of Debed River valley thexisting access tracks will @ to be
refurbished (e.g. cutting of vegetation covering the tracks) and some new
tracks may have to be constructdeklling of mature treeswill also be
necessarywithin the ROW However the expected type and volume of
vegetation clearing in the Projeatea will not cause functional damage to
ecosystems and will not threaten viability of any plant and/or animal
populations of the areaWhile biodiversity offset is not required, a
compensatory tree plantingill be plamed and implemented.r@e species
characteristic of the OTL corridawill be planted inratio of 21 (two trees
planted for one tree removed)the vicinity of the corridor (e.g. in degraded
forest areas)Long span towerwvill be located on hilltops to owspan
forested slopes and valleythus reducinthe cutting of trees in ROW to the
sites near to towers, where the necessary clearance between trees and power
lines has to be kept

During earth works required for installation of toweltse topsoil will be

stripped, stored separatelgcaused for site restoration once the towers are

in place Ar eas used for w ehakileateg after ¢ a mp
decommissioning othesecamps and the existing110 kV line will be
dismantledoy HVEN.

13
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Pollution of soil and water will be avoiddéxy mantenance and rueling of
construction equipment on sealed and enclosed ,apeagision of spili
control materials, storage of liquid materials in adequate storage areas,
provision of proper sanitation facilities, and training of workers.

ConstructionContractor will discuss with the local municipalities how to
arrange disposal of waste through the communal service praviders
Although there are netandard sanitary landfills in the RA, waste disposal
through municipal service providers will at leastweesthat there is no free
dumping or open air burning of wastelVEN will be responsible for
recycling or disposal of dismantled material like towers, cables, construction
waste, etc. Scrap metal may be sold for recycling purposes to specialized
companies (e.g. an Open Joint Stock CompanASCE Group,
Charentsavan), which should pick up the scrap metal directly at the
dismantling sitesSmall amounts ohazardous waste likeesidualoil, fuel,

paint or spill contaminated soil will be stored at substatidhaverdi2,
which contains adequate space amdfed, concreted andbdedfacilities

for storingof hazardousvaste Final disposal of hazardous waste is subject
to medium to long term nationalkevel solutions to belecided upon and
provided by the Govement.

Where theOTL corridor goes near villages or houses, th€onstruction
Contractor has to control noise emissions from all equipment. For residents
the noise levels may not exceed 55 dB (A) or result in a maximum increase
in background levels of 3 dBA) at the nearest receptor location-site.
Workers will wear ear protection devices as part of their PPE if they are
exposed to noise levels higher than 80 dB (A). Nuisance by construction
noise will be minimized by different measures (e.g. truck mwrds only
duringdaylight, use of low sound power mechanical equipment etc.).

Technical regulations on safety zones for electric networks of Armenia
define a distance of 20 mn each siddrom the outer conductors of a
110kV OTL as a buffer zonéGRA 2009). The World Bank uses WB/IFC
Performance Standards to manage human exposure to electric and magnetic
fields. WB/IFC Performance Standards require respecting the limits
established by the International Commission on dMorizing Radiation
Protection (ICNRP), which are as follows

ICNIRP (1998) exposure guidelines for general public exposure
to electric and magnetic fields

Frequency Electric Field (V/m) Magnetic Fie
3-150 kHz 87 6.25

10-400 MHz 28 0.092

2-300 GHz 61 0.2

ICNIRP exposure limits for general public exposure to electric and magnetic fields

Frequency Electric Field (V/m) Magnetic Fie
50 Hz 5,000 100
60 Hz 4,150 83

The OTLs will be designed the way to conform with the national and the
| CNI RP 6 s -svhichevad smodesstringent and, therefore, people
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residing in the vicinity of the OTLs will be protected from the negative
impacts of exposure to the electric and magnetic fields.

The exposures of workers and persons living in close proximity to the
proposed projedransmission lines has to be below the values mentioned in
these guidelines.

Impacts on air quality will be limited by proper maintenance of vehicles and
construction machinery, proper storage of construction material to limit
dust, prohibition of opewaste burning etc.

Physical relocation of a small number of houses / households may be
necessary, depending on the final corridor design. Considering the proposed
bypasses the number of houses to be relocatedll be reduced or
eliminated altogether

All unavoidable damages, felled trees, loss of crops, expropriation of land,
resettlement, etc. caused during final land survey, construction and
maintenance works have to be fully compensated according to RAP (not
part of this scope, but will be done BYYEN following the provisions in the
Project RPF).

There are two cultural sites the OTL corridor that were identified during
field work. Northeast of Haghpat villaga Khachkarstone is located in the
corridor of the existing 110 kV lireeBetween APs 8 and 16the ruin of a
church and an adjacent graveyard are located in in th&daorof the
proposed 110 kV OT4 Works for the constructionof the new OTLs and
dismantling of the oldonemaybe carried out without any damage to these
cultural heritage Reasonable distance from these cultpralpery must be
respected once location of towers is specified in agreement with the
Ministry of Culture. Although there are no physical cultural resources
within the OTL corridor, documenting consent of the Minyigif Culture on

the proposed locations of towers is required by the national legislation and
will be followed through. In case the Ministry has any reservations, location
of towers shall be adjuste®@rocedures to be followed in case abfance
finds aredlsoincluded into this ESIA report.

Construction Contractor shdlaveHSE Management Plaend adhere to it
at all times while deployed on site.

A nondiscriminatory hiring and wage policyincluding gender, age,
religion, ethnicity etc.) shall badhered toand employment of local people

for construction works shall be prioritized. Recruitment of women shall be
improved, compared to the actual employment situation in Armenia. Zero
tolerance shall be allowed for sexual harassment at work sites and in
wor kersoé6 camps.

Impacts from/ to traffic will be minimized among others by licensing and
training of drivers, keeping to speed limits, collaboration with local
communities (e.g. on education about traffic and pedestrian safety,
improvement of signage, &y of roads etc.), and clear signage of
construction sites.
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Local communities shall be informed in advance about upcoming
construction works, work areas and hazardous material shall be clearly signed
to minimize impacts on public health and safety.

Operation and Maintenance Phase

ROW shall be kept free of high growing vegetation without use of any
herbicides Forested hillsides and valleys shall be eseanned.Land
within the ROW may be used for agricultural purpo$®4EN will develop

and implementa Health and Safety Management Plan (HSMP) ifer
personnel engaged in maintenance of@fé.s duringoperational phase.

1.10 Grievance Redress Mechanism

In the course of the construction procgssject affected peoplée*AP) may
feel treated unjustlyfor which caséHVEN shall maintain a viable grievance
redress mechanisrRAP are encouraged to proceed in the following way:

a) Contact the contract oridthe faleveng gn a't
way: in person via designated telephone numbir email, va regular
mail, Alternatively, PAPs can contact their community leader, who
would convey their grievance to t|
staff.

b) Lodge complaint and provide information on the cdsach complaint
will be registered and a tracilg number will be assigned to it.
Responses to all complaints should be provided within 15 days (or 25
days in cases where complaint resolution requires special efforts).

c) Agree with the contractor on mitigation measure

d) Sign if the mitigation mease has been implemented as agreed

e) Seek redress from HVEN if not satisfied with above mentioned
procedurghough designated telephone numbers, in person, or via email
or regular mail. HVEN should register all grievances and provide
response within 15 ga.

f) Seek redress from court if all else fails.

Nevertheless, the above mentioned grievance mechanism does not limit the
citizenbébs right to submit the case
stage of grievance process. The grievance mestmais designed to avoid
lengthy court procedures.

All costs will be provided from the Project budget.

1.11 Costs of Implementation of the ESMP

Most of the costs for mitigation of the impacts during teplacement of
110 kV Lalvar and NoyemberyanOTLs are ircluded in the regular
construction costsExtra costs of environmental impact mitigation are
related to compensatory tree plantiniptal cost of replanting will be
known, once the number of trees to be extracted is known and the
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compensatory planting plas developedThose costs will be included in
theProject.
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2. Project Description

2.1

2.2

Project Context

The World Bank is supporting the Government of Armenwnigh the
strengthening of the power transmission network under the ongoing
Electricity Supply Reliabily Project (ESRPR)Under ESRP, the High
Voltage Electric Networks (HVEN), the power transmission company, is
already replacing a 220 kV overhead transmission line from Hrazdan TPP
substation to Shinuhayr substation. The replacement works are underway.
Thereare savingsinderthe ESRP, which the Government intends to use for
replacement of

1 110 kV OTLNoyemberyarirom the Alaverdi2 220/11@35kV
substation to Noyemberyan 138KV substation in Haghtanak village

1 110 kv OTL Lalvar from the same Alavere? aubstation to
Noyemberyansubstationwith the T-branch to Sadakhlo substatiam
Georgia

Theselines supply power to large etecity consumers in the NortBastern

part of Armenia. The above mentionexlistingOTLs are around 50 years
old and severely tipidated as confirmed by the results of a representative
sample of metal tests. This jeopardizes the security and reliability of the
power supply in this region.

Technical Design and Scope of Works for OTLs Replacement

Replacement ofalvar and Noyembegn OTLs will strengthen and support
the maintenance of a reliable power supply in northern Armenia by
rehabilitating priority OTLs in the provinsd.ori Marz andTavush Marz

The new 110 kVOTLs will run for approx.25 km from the Alaverd2
220/110/35 kVsubstation(seePhoto2-1) in the northern central part of the
Republic of Armenia tdhe 110/35 kVNoyemberyarsubstationseePhoto
2-2) in Haghtanak villagén the norh-east.

The newOTLs will include new double circuit towers and foundations, new
ACSR (aluminum conductor steel reinforcedpnductors, new OPGW
(optical fiber ground wire)earthing at each tower site and new connections
to the National Grid via the Alerdi2 substation, new connections to the
Noyemberyan 110/35 kV distribution sthtion at Haghtanak and the T
connectionsfrom the new main O@L for Akhtala railway substationrand
Matur mining substation.
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Photo 2-1: Substation Alaverd?

The route of the new OTLswill be a line construction in a new corridor,
separated from the old line by 50 m in most parts, but sometimes further
deviations from the line will be required in order to avoalses, forests
etc. The line routing features several wide oxggans of canyons (between
400m and 600m width). The possibilities for construction are good with 80

% of new tower locations having existing access tracks or dadstebel
Engineering 204).

According to HVEN:,it will not be required to disconnettte existing lines
from the grid during construction. Thus power outage will occuturing
construction works

Technical regulations on safety zones for electric networks of Armenia
define adistance of 20 m on each side frahe outer conductors cd
110kV OTL as a buffer zone (GR2009. This results in a corridawridth

of 40 mplus the clearance between the conductors (depending on the final
design of the towerdpr 110kV OTLs Lalvar ard NoyemberyanThus, a

total corridor width of 50 m was taken as a basis for this ESIA.

In order to reduce the visual impact, the towers of the old 110K\ will

be completely dismantled when the new line will be taken into operation.
This shall als include removal of no longer used tower fundaments
Compensatory treplanting is part of the proposed mitigation measures.
Development and implementation @fcompensatory tree plantipéan will

be included into the contract of workdaintenance of pintatiors and re
planting of dead seedlings over the period of two yearsheilensured by
forest departmentsr other professional organization to be hired by HVEN
with prior agreement of the World BahiNGOs.The costs will be covered
from the projecproceeds.
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2.3 Location of Lalvar and Noyemberyan OTLs

The proposed 1 kV Lalvar andNoyemberyanOTLs with a length of
approx.25 km startat Alaverdi2 substation(seePhoto2-1) (about 9@ m
a.s.l.)and ends at Noyeberyan substatiofsee Photo 2-2) in Haghtanak
village (about 49m a.s.l.)

Photo 2-2: Substation Noyemberyan at Haghtanak village

Starting fromAlaverdi2 substation the 110 K@TLs run across the grass
plain of Sanahin high above the river Deb&Hey crosstwo canyonspass

on thewesternedge of village Haghpatrossfurther plains crossseveral
valleysandtraversethe steep forested slopes the southerrside of Debed
River Gorge, where &-off to the Akhtalarailway sulstation isplanned. At
the valley of Neghotthey overspanthe gorge at the bottom of which the
settlement is located and continue along the forest slopes. THmes
coninue still on the soutarnriver side but soorrossthe road and Debed
River to gain the northern river side and the grass plains of Pokr Ayrum (on
top of the Debed Gorge). From thehey follow the edge of the gorge on
the fields and grass plains of Pdkyrum and Mets Ayrum where a@ff to

the existing line heading to Matur mining Company is planned,-gyan
one more canyon anmgachNoyemberyan substation shortly after crossing
Debed River and the road at village Haghtanak (4z@2-1).
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3. Objectives and Methodology of the ESIA

3.1

3.2

Scope and Objectives of the ESIA

Within the scope of this Environmental and Social Impact Assessment
(ESIA), Fichtner investigated the environmental and social impacts of the
replacemenbf the existingLalvar andNoyemberyanl10 kV transmission
lines from substation Alaverdi2 to substation Noyemberyafapprox.
25km).

The proposedeplacementof OTLs Lalvar and Noyemberyanwill have
several impacts on different environmental and social components. The
main objectiveof the ESIA wasto ensure that requis environmental and
social mitigation measures, commensurate with the national and
international standards, are recommended and implemented. The ESIA
provides useful information to HVEN on how the high voltage power line
shall be designed and planned,awoid or mitigate negative impacts and to
better capture anticipated environmental and social benefits.

On the basis of the existing environmental situatiéichtner determined

and evaluated the environmental and social impacts during construction and
operation of the propose@TLs. In a second ste@mppropriate mitigation
measures, alternative routings and monitoring measures were considered to
reduce possible adverse impacts.

Relating toHVEN the corridor for the new 110 k\OTLs will run in a
distanceof approx. 50 m to the existing 110 kV OTLh& impactsand the
related mitigation measuresf this new line corridor as well asome
proposedypasses of th@TLs are covered in this ESIA.

During the investigation, main focus was put on firgda line outing that is
feasible from a economic antechnical point of vievavoiding

a) environmental impact® the extent possihle

b) the need of resettlement actions to the greatest extent possible, and
¢) crossing of cultural and historical sites as maslpossible

After public disclosure of the HS, including the ESMP, public
consultations will be executed in order to seek feedback and concerns of
people affected by the Project.

Procedures and Methodology

For carrying out presentESIA, Fichtner set p the following multi
disciplinary team:

1 International Senior Environmental and Ecological Expert;
1 International Socikeconomic Expert;
1 National Environmental and Legal Experts.

General overview about biophysical settings has been done as desktop
study, and a field survey was conducted by the environmental and social
experts in January 2015, visiting teabstations and thgroposedcorridor
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of the lineincluding some hotspots like the crossing of vafieyorested
areas and villages affected by the néwe korridor. No rare, endangered,
endemic, or other species of concern were found during the survey

Additional information was gained by consultations of representatives of
governmental organizations and pgovernmental organizations (NGOs).
Intensve consultations have also been conducted with members of the
Historical and Cultural Monument Protection Agency of the Ministry of
Culture and with members of the Ministry of Nature Protection (see Section
12.17 Appendix ).

Additionally to the field survey, an evaluation of possible ecological and
social impacts was performday interpretation of satellitémages(date:
2010. A preliminary ESIA for the Project was also used as basis for the
study. However,the line routing studied in the preliminargeport
significantlydiffered from thecurrentlyproposed corridoas it ran Soutin
parallel from selected alignment

An Impact Investigation Lisfsee Sectiori2.27 Appendix Il) considering

the most severe impactwas preparedand presented to the Belgian
Company Tractebel Engineering GDF Suez which is undertaking the
technical feasibility study, in order to avoid possible impacts already during
planning.

Due to tle fact, that there is no official international consensus on an agreed
approach for assessing the significance of impacts on the environment,
Fichtner uses an own evaluation proceduikéhis transparent evaluation
procedure is based upéichtned extensie experience over the last fifteen
years in performing Environmental and Social Impact Assessments (ESIA)
and has proven to be a reliable met
the environment. Itincludes identification, prediction (e.g. duration,
intensity, severity, status, reversibility of the impact) and evaluation of the
significance of impacts based on legal requirements. Wherever possible,
impacts are quantifiedThe focus of the used evaluation procedure is to
decide whether the Project is dily to cause significant adverse
environmental effects resulting from construction and operation.

For the purpose of a transparent presentation and evaluation, a tabulated
evaluation matrix is applied. On the basis of a point scale, the severity of the
paticular environmental impact together with its general trertiat is
negative or positive is described. The evaluation scale applied is as
follows:

Extent of impact:

Pbb = high

PP = medium

[} = low

1 = no impact

é = locally positive
éé = regionally positive
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For judgmentsinternational standards like standards from the World Bank,
World Health Organization (WHO) etc. are used (see SedtR)rsupported

by national Armenian standards (see Sectbf). According to these
standards the evaluation of impacts is done as folldaisl€3-1):

Table 3-1: Evaluation of impaat using International and National Standards

Extent of impact Reason
High International and national standards are exceeded

Between international and national standards, international a

Medium national standards are barely met

Low International andhational standards are met

With the presented method it can be clarified which environmental impacts
are most important and for which impacts mitigation measures must be
applied in order to reduce negative effects on the environment.

4. Legal and Regulatory Framework

This Chapter presents the poliagdlegal framework for environmentahd
socialmanagement in thedpublic of Armenig with particular reference to

the provisions for conductinglA/ ESIA. The Projectwill conform to
applicable local/ natinal and international environmental and social
legislation, regulations and guidelines as well as specific procedures and
policies of State Authorities and the World Bank, and other available best
practices. These require that an ESIA of the designedswsr&arried out,

and the ESIA report reviewed and approved in the light of prevailing
environmental and social policies and regulations.

4.1 National Requirements

Following independence in 1991, the environmental legislation was
reviewed, with the aim of delaping a more comprehensive state policy
towards ecological protection and sustainable use. To this end, a series of
laws have been developed, including regulations relating to protected areas,
a land code (both 1991) and a forest statute (1994). Fromth3@@ay, a
number of national laws of RA were implemented to regulate the protection
of the environment. Some key lawggulations related to the Project are
given inTable4-1 below.
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Table 4-1: National laws of RA, implemented to regulate the protection of the

environment

Areas of Nature

Law/ Policy Year Main scopes

Decree of RA Supreme Council| 1991 RA nature protection policy is envisaged b

on Adoption of Fundamentals of fundamentals. Fundamentals are dedicate

the Nature Protection Legislatio to maintain protection and using

of RA arrangement of the natural environment ir|
the territory of Armenia as well as creatior
of the necessary legal basis to develop
nature protectio legislation to regulate
relationships regarding mining; use and
protection of forest and water, flora and
fauna, atmospheric air protection.

RA Law on Speially Protecting | 2006 The current RA Law on Specially Protecti

Areas of Naturevas adopted on 37
November, 2006.

That law regulatelegal principles of the
state policy on development, restoration,
conservation, reproduction and use of RA|
specially protecting areas of nature as
environmental, economic, social, scientific
educatimal, cultural, aesthetic, health and
recreational value of ecosystems, natural
complexes and separate objects.

According to that law, the National Park ig
anenvironmental, scientific, historic,
aesthetic, and recreational area, with
international or natioal significance value,
which can be used in scientific, education
recreational, cultural and economic
purposes by combination of natural
landscapes and cultural values within
special protection regime.

The law also provides the following
functional aeas of the national park
territory: preserve, reservation, recreation
and economic (meaning: area, which is
separated frorthe national park territory,
where the provision of the economic activi
is provided within national park regime by
the permissin).
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Law/ Policy

Year

Main scopes

RA Land Code

2001

That Code provides legal basis of land
relationships (regarding improvement of tf
state regulation, development of the land
management in various organizatictegal
forms, soil fertility, increment of the
efficiency of land useyrotection and
improvement of favorable environment for
human life and health, protection of rightg
to land) by taking into consideration
significant environmental, economic and
social essence of land, due to which the I
is used and maintained as a divion of life
for population in RA.

According to the Code, possession, using
and disposal of land must not damage the
environment, security and defensibility of
the state as well as must not violate rights
and interests of citizens and other person
thatare protected by the law.

RA Water Code

2002

By this legal act, the relationships regardi
using of water are mainly regulated. Articl
3 of the Code envisages that RA
Government through appropriate state
authorized bodies realizes purposes of the
code,maintain water saving, protection
from harmful influence, using of water for
public interests aimed at conserving secu
of each person.

Vital principals of water resources

management are:

- Satisfaction of main vital needs of
present and future generais

- Maintenance and increase of the volum
of the national water resources

- Protection of water and related
ecosystems and their biological diversit

- Recognition of complete and coherent
relationship of land, air, water and
biological diversity

- Regulationof water use through water
use permission.

RA Law on Protection of
Atmospheric Air

1994

Subjects of that law are prevention and

elimination of atmospheric air pollution an

realization of international cooperation

within protection of atmospheric air. €h

main legislative issues in this domain are:

- Maintenance of improvement of purity
and quality of atmospheric air

- Prevention and reduction of chemical,
physical, biological and other influences
over atmospheric air conditions

- Regulation of public relatimships within
that sphere

- Strengthening of legality within that
sphere.
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Law/ Policy

Year

Main scopes

RA Law on Waste

2004

This law shall regulate relations on waste
collection, transportation, storage,
processing, recycling, removal, volume
reduction and other relations regarding th
before mentioned activities, as well as leg
and economical bases for prevention of
adverse effects of waste on human health
and environment.

RA Code on Forest

2005

That Code regulates relationships regardi
sustainable management (conservation,
protection, restoration, afforestation and
rational use) of forests and forest lands ag
well as recording, monitoring and control
over forest lands.

RA Law on Environmental
Protection and Environmental
Usage Fees

1998

That Law provides definition of

environmetal protection and environment

usage fees, scope of payers, types of feeg

calculation and payment rules, and liabiliti

against breach of that law as well regulate

other relationships on fee payments.

Types of environmental protection fees ar|

paymens:

- against emission of hazardous substan
at environment (air and water basin)

- for industrial waste and household refu
disposal within adopted regulation

- against environmentally harmful
products.

Types of environmental usage fees are

payments:

- for water use

- for resources of extracted minerals,

- for bio-resources use.

RA Law on Flora

1999

Law on flora provides RA state policy
regarding approved scienbased
protection, conservation, use and
reproduction of natural flora.
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Law/ Policy

Year

Main scopes

RA Law on Fauna

1999

Thatlaw provides RA state policy regardin
conservation, protection, reproduction and
use of species of wild fauna.
The subjects of that law are:

- conservation, protection, natural
reproduction of genetic and species
diversity

- prevention of infringement of
conprehensiveness ¢
environment

- protection of comprehensiveness of
animal species, their populations and
relatives

- protection of animals migration routes
- regulation of relationships regarding

using of objects of fauna.
Responsibilities of dierent organizations,
including government, ministries, state
bodies, local sel§overnmental bodies are
envisaged by that law.

RA Law on Conservation and
Use of Historical and Cultural
Monuments and Historic
Environment

1998

The subjects of that law are

- provision of legal basis within domain o
protection and use of monuments and

- regulation of relationships, which are
begotten within that activities.

- The main issues of that law are:

- envisaging of general provisions of the
state policy within domain ofrptection
and use of monuments

- envisaging of regulation principals of
recording, conservation, research,
restoration, repair, restoration and use
monuments

- envisaging of authorities of the state
governmental and local self
governmental bodies, legal é@m@s and
natural persons within domain of
protection and use of monuments

- envisaging of special features of
ownership rights to possess, use and
dispose monuments, which are specifig
type of real estate.

RA Law on Environmental
Assessment and Expertise

21 June
2014

That law regulates environmental impact
assessment (through legal, economic and
organizational principles) of proposed
activities and concepts.

The implementation of any activity in Armenia which may cause

environmental impacts needs a posticonclusion of an EIA expertise.

Environmental impacts of planned activity or principle have to be assessed

during the preparation period. Th®A Law on Environmental

Assessment and Expertiseof 2014 stipulates provisions regarding
environmental impactssessment, realization and terms, thus being the most

important national law focarrying out of th&lA.
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I n the RA Law on EnvironmeQverlzehd As s
transmission lines of 100 kV and higher voliagear e | i sted r eqi
proaess. As the Law was revised in 20i¥ experience of previous years is

not applicable tehe replacement dTLs Lalvar andNoyemberyan

According to World Bank OP 4.01, the Project falls into environmental
Category Band requires ESIA According to tle national legislation of
Armenia, the EIA is required, todherefore, ESIA was performed despite
the fact that the national authorities are yet to review the Project design
documents and take formal decision on subjecting this Project to the EIA
procedue.

Consequenstepsfor obtainingenvironmental approvahs set forth in the
national legislationare given below:

1) Preliminary stage: During this stage preliminary information regarding
the project (activity) is representeid the head(s) of the affet
community(ies), and public hearings are organized by the project
proponentjointly with the head(s) of community(ies). The general
information about the project and the notice should be published on the
websites of the project owner and the affected manity(ies) or other
public media 7 dayprior tothe date of the public hearing. (According to
the Draft Government Decree on organization of public hearings the
notice should be published on the web sites not less than 7pdays
and the project infonation not less than 3 days before. This draft
Government decree, however, is get inforce.

2) An application is then to be submitted to the Ministry of Nature
Protection (not to th&lature Protection ExpertisENCO directly). This
request includes gera description of the project, measures for
mitigation/ compensation and the results of a first public hearing
organized by Community and the project owner.

3) Within 30 daysthe Ministry of Nature Protectioft) makes a decision
about the a necessity ofagt environmental expertise, 2) provides an
impact category to the project (e.g. an overhead transmission line 220 kV
= Cat A,110 kV = Cat B, 3) provides a list of activities and volume and
depth of the works for the development of an Environmental Itmpac
Assessment Report (provides the BdB the EIA). Within this period,
the execution of a second public hearing is neededeojointly
performed by projegbroponentheads ofaffected municipality(ies)) and
the Ministry of Nature Protectiormhe sameules for dissemination as
for the first public hearing shall be applied.

4) TheProjectproponenprepares the draft EIA Report and submits it to the
Ministry of Nature Protection

5) The next stage is the main stage of the environmental expeitising
this stage, which last40 days for Projects of Categoryad 60 days for
Category A the Ministry of Nature Protection submits the draft EIA
report to all involved and specialized parties (e.g. to its departments, to

29



Final Draft ESIA Replacemenbf Lalvar and Noyemberyan OBl

the relevant departments of Academy ofieBce, the Ministry of
Healthcare, the Ministry of Emergency Situations, State Committee for
Water Resources, etc.) as an internal procedure of the MiniBiwy
Projectproponentis not involved in this. During this stage the Project
proponentjointly with the Head(s) of Community(ies) and the Ministry
organizes the"3public hearing, during which the whole draft EIA report
is introduced to the general publi@he Ministry provides all the
comments and recommendations of all parties involved in theioavof

the draft EIA, as well as main comments and recommendations which
were arisen during®public hearing. The Projeproponentither makes
amendments to the draft or justifies the rejection of amendments.

6) At the end, the Ministry organizes thadi public hearingduring which
it represents all the comments and recommendations provided, the results
of these comments and recommendations (if the proposed changes were
adopted or not), angives opinion on the EIA report (approval or
rejection).

7) Based on this, the Ministry provides the final approval or rejection of the
project, signed by the Minister. Steps-75are included in the total
duration (40 days for Category B and 60 days for Category A).

The above procedure is generally consistent witt thWor | d Ban
environmental safeguard policy. The national law requires EIA, while the
present draft report is about ESIA, through the Law on the Environmental
Impact Assessment and Expertize does require coverage of social aspects of
a proposed activiyWor | d Bankés policy requir
report is disclosed, sufficient time is allowed for stakeholders to get
acquainted with the document prior to participating in a consultation
meeting or otherwise communicating their feedback. In caski®ESIA

report, it is agreed that at least two week will be allowed between document
disclosure and stakeholder consultation.

4.2 International Agreements

Armenia has ratified a number of international agreements and conventions
relating to the protection dhe environment and biodiversity as there are
among others

1 The Convention on the Conservation of European Wildlife and Natural
Habitats (Bern)

1 Convention on Wetlands of International Importance (Ramsar)

1 Conservation of Migratory Species of Wild AniméBonn)

9 Convention on International Trade in Endangered Species of Wild Fauna

and Flora (Washington)

European Landscape Convention (Florence)

Convention Concerning the Protection of the World Cultural and Natural

Heritage (Paris)

1 Framework Convention on @late Change (Rio de Janeiro)

= =
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1 Convention on Biological Diversity (Rio de Janeiro)
With special respect to handling of hazardous substances:

i Stockholm Convention "On Persistent Organic Pollutants" (ratified by
the Government of the Republic of Armeni203)

1 BaselCo n v e n@ni tleenConirol of Transboundary Movements of
Hazardous Wastes and t hel999) Di sposal

In addition Armenia is a signatory to the Aarhus Convention on Access to
Information, Public Participation in Decisidviaking and Access to Justice
in Environmental Matters.

4.3 International Requirements

As the use of guidelines of th&orld Bank (WB) is required under the
compact, relevant World Bank guidelines are given here. The following
environmental and social requiremerts the WB are triggered by the
Project:

1 OP 4.01i EnvironmentaAssessment
1 OP 4.04- Natural Habitats

1 OP 4.11- Physical Cultural Resources
1 OP 4.12 Involuntary Resettlement

World Bank/IFC General EHS Guidelines, and especially Guidelines for
Electic Power Transmission and Distribution, 2007, also apply.

Guidelines for Electric and Magnetic Fields (ICNIRP Guidelines for

Limiting Exposure to timevarying Electric, Magnetic, and Electromagnetic
Fiel ds, and EU Directive tham4afety0O/ EC
requirements regarding the exposure of workers to the risks arising from
physical agent s (iestesSection3nAppendixtiil),c f i €
as well asGuidelines for Waste Managemen{EuropeAid 2010: Landfill
Operations Guidance Manual), agkneral Environmental Guidelines

for Overhead Lines (CIGRE 1998: High Voltage Overhead Linés
Environmental Concerns, Procedures, Impacts & Mitigation) were taken
into consideration as a good praetic
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5. Institutional Framework

HVEN is an implementing agency foiSRPand will be responsible for all
operations under the Project, including its compliance with the national
environment al and soci al | egi sl ati o
With the recentemployment of a Social Specialist at HVEtie task to
update the recommendations of the Resettlement Policy Framework and to
prepare the (abbreviated) Resettlement Action Plan (RAP) (i.e. census,
detailed inventory of losses, so@geonomic surgy, public consultation and
disclosure) can be done BVEN with some additional consultant support

for RAP implementationAn Environmental Specialist will be employed
within HVEN whose selection is underwaBoth specialistéogetherwill

carry out supetision of the implementation of the Environmental and
Social Management Plan (ESMP).

The institutional structure of the Government of the iR based on a muiti
agency model. The major problems currently facing the system are the
overlapping of functionsand insufficiently defined competences of
institutions as well as lack of coordination, consultation and information
exchange between the institutions involved. There are several public
institutions that are somehow involved in environmental and socisdgss

the Project. The roles, authorities and responsibilities of those organizations
are briefly presented below.

Ministry of Nature Protection

Ministry of Nature Protection elaborates and implements the policies of the
RA in the areas of environmentatotection 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 -Nommercial
Organizations and Institutions.

The main functions of the Minigtrof Nature Protection of RA as applied to
the rgplacemenbf NoyemberyarOTL are as follows:

Decision about necessity of state environmental expertise

Provision of impact category to the project

Provision of Terms of Reference (ToR) for the EIA

Organizaion of public hearings

Final approval or rejection of the project and issue of environmental
permit if project is approved

=4 =4 =4 -8 4

Ministry of Culture

The Ministry of Culture is a republican body of executive power,
developing the policy of the Government ofmdenia in the sphere of
culture. The purpose of the Ministry is to maintain and replenish the cultural
heritage, promotion and development of contemporary art.

32



Final Draft ESIA Replacemenbf Lalvar and Noyemberyan OBl

The main functions of the Ministry of Culture of RA as applied to the
replacement of NoyembenydTL areas follows:

1 Approval or rejection of new tower locations (e.g. bypasses) as provided
by HVEN

1 Decision about handling of chance finds
1 Providing permission to resume construction works after chance finds
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6. Analysis of Alignment Alternatives

6.1 Alternatives for Line Routing

Four Project alternatives have been considdmgdHVEN related to their
scope of environmental interference and involuntary resettlement and based
on following objectives:

1 Minimizing the impact on the landscape and negative atspan
biodiversity and interference with Protected Areas;

Avoidance of cultural heritage sites and areas of ecological interest;
Avoidance of towns and development areas, to minimize involuntary
resettlementr the need for land acquisition.

il
il

Alternative 1: This proposed new route would be within 50 m on the north
side of the existing 110 kV corridor from Alavef@lisubstation, crossing the
existing corridor in Haghpat area and runs within 50 m on the south side of
the existing 110 kV corridor to Noyemlyan substationThis route option

has been chosen as the preferred optiphecause it is economically viable
and carriesminimal environmental and social impacts. The crossing of the
existing corridor from north to south before the route reaches the Akhtal
area is essential because of the congestion that occurs due to the existing 35
kV, 110 kV, 220 kV and some 6 kV OTLs. There are existing access roads /
tracks that will represent 80 % of the total, which are presently known to the
maintenance personnel.

Alternative 2: This new route would be installed between the existing
110kV and 220 kVOTLs from Alaverdi2 substation crossing the corridor

in Akhtala area and running then within 50 m on the south side of the
existing corridor to Noyemberyan substatidlegative impacts of this route
option would impact on the cost of design and construction and the
practicality of maintenance. The crossing of the existing corridor is foreseen
in the Akhtala area in this option and for this purpose there are some non
standard items to be envisaged in the design. This option will for a part of
its route be immediately adjacent to the existing 110 kV ©Which is no
problem for the construction, but there would be an amount of dismantling
of existing 110 kV tower structas before the new line could be put into
service. Total shut downs are therefore a necessity for this option.
Environmental and social impacts of this alternative are about the same as
for Alternative 1. Thus Alternative 2 is not preferreddue to non
ervironmental /social reasons.

Alternative 3 This new route would take a northerly direction from
Alaverdi2 substation crossing road M6 and Debed River, then continuing to
Akhtala area. Then the rouggain crosseBebed River, road M6 and the
existing 1D kV corridor. After that it continues within 50 m on the south
side of the existing 110 kV corridor to Noyemberyan substation. This route
option was carefully reviewed because it is a totally new route from
Alaverdi2 substation to Akhtala area. There soenemajor concerns with

the new routethe route is approx. 4 km longer than Alternatives 1 and 2
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and additional tree clearance as well as additional access road construction
is required as for the major part the line routing is far away from existing
lines and no existing access tracks can be.USkedilar to Alternative 2

there are nostandard items envisaged in the design because of the new
route is in a mountainous area on the north side of the road M6 and the
Debed River, and in the Akhtala areai€eTlatter is unavoidable for both
options 2 and 3 because this is a congested area with the 35 kV and 6 kV
OTLs that are close to the south side of road M6 and with few locations for
making a satisfactory crossing of the existing corridor.

Alternative 4(No-Project Alternative)No replacement of the 110 kOTLs
Lalvar andNoyemberyanThis alternative would not result in any forest
felling and resettlement activities, but is not feasible because the existing
OTLs areold (around 50 years) and severelyadibdated. This jeopardizes
the security and reliability of power supply in this region.

6.2 Recommended bypasses

Based on the line routing described Afternative 1 some bypasses are
proposedin order to avoid any physical relocatiohhese bypassesay
haveto be revised to find better options from a technical point of view

1 At Haghpat village three houses #weatedin the pannedcorridorof the
110 kV OTLs (seePhoto6-1). These can be avoided by a bypaeatal
northwest of the proposed corridgeeMap 6-1).

Photo 6-1: Affected touses in Haghpat village,
located inthe gannedcorridor
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: Meter
[__] proposed bypass corridor 0 625 125 250 375 500 A
® Angle Point

Map 6-1: Affected houses at Haghpat village locatethmplamedline corridor (green) and suggested bypasd) (
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1 Northeast of Haghpat village the proposed line corridor crosses the

exiging 35/ 110/ 220 kV lines after thata forested hilis crossedlt is
recommended to keep the line corridor longer on the pastures in the north
and to cross the existing lines further dasavoid crossing the foregee

Map 6-2). During construction and dismantling of the old line the
cultural site Khachkar stoneseePhoto 9-7), which is located in the
corridor of the existing 110 kV line may not be damaged invaay

1 At Neghots village appro» housewill be overspanned byhe panned
line corridor (sed’hoto6-2). A different line routing is recommended to
avoid any physical relocationOne option is to relocate thercidor as
near as technical feasible to the existing 220 kV ¢iogidor (which is
free of houses)another option would be to relocate the corridor further
south(seeMap 6-3).

Photo 6-2: Some of the affected houses at
Neghots village, located in the
plannedline corridor
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existing 35 kV OTL ‘ planned 110 kV OTL Noyemberyan / Lalvar corridor

. Meter
~—— existing 110 kv OTL  [__] proposed bypass corridor 0 75 150 300 450 600 A
existing 220 kV OTL @® Angle Point

Map 6-2: Plannedcorridor (green) crossing existing lindse, orange, yellowandforesedarea(AP12), location of cultural siteand suggested bypassd)
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Soures: Esil, DlghaiClobs, @soEys, keubsd, Barhsiar Goagraphiss, CNES/Albus DS, USDA, USES; AEX,
Golmapping, Acrogid, IGN, IGE, swisstopo, and s @IS Usar Communly

planned 110 kV OTL Noyemberyan / Lalvar corridor
® Angle Point
existing 220 kV OTL

Map 6-3: Planredcorridor (green) eer-spanning houses at Neghots village aristing 220 kV OTL (yellow)
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1 South of Pokr Ayrum, before crossing the valley of Debed River, a
farmhouse (se®hoto6-3), another buildingand a fruit tree plantation
are located in the@lannedline corridor.A bypass further westear to the
existing220 kV OTL is recommended to avo@hy physical relocation
(seeMap 6-4).

Photo 6-3: Farmhouse located in théapnedline corridor

1 At this project stage no design is available for infeeding of the line into
Noyemberyan substatiol\ tree plantation andéwo houss (seePhoto
6-4) are located in theprobableline corridor (see Map 6-5). A line
routingshould be consideraghich avoidsanyphysical relocation

Photo 6-4: Houselocated in probableorridor near Noyemberyan substation
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Soures: Esil, DigialClobs, Ceolys, kaubsd, EaithsiEr Esogrphies, CNES/Albus BS, USDA, USES, AEX,
Galmeapping, Aoragrd, IGN, IGP, swissiopo, and ths @IS Usser Community

existing 220 kV OTL planned 110 kV OTL Noyemberyan / Lalvar corridor

|:] proposed bypass corridor
® Angle Point

Map 6-4: Affected buildings in the planned corridfgreen) existing 220 kV OTL (yellowpand suggested bypassd)
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Noyemberyan Substation

affected tree plantation

Sauies: =8 RlejiEleldes, ©g0Eis, Falbad, Eaiiser ©@vgEhles, CNES/AlS B8, USRA, USES, ADS
(GetimappingiAciogiid ICNYCERSWIssopuiandithelGISIUSe i debm miinity)

i: 110 kV OTL Noyemberyan / Lalvar corridor
@® Angle Point

potentially affected houses

Map 6-5: Plannedcorridor (green)infeeding intoNoyemberyan substation (not specified ypthbablecrossingof tree plantation and potentially affected houses
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7. Baseline Conditions

Environmental and social baseline conditions are established by collecting
information on which receptors and biophysi¢alocial resources occupy

both the proposed corridors and surrounding areas and so may be affected
by the development proposals. é@nthe baseline conditions have been
established, the impacts of the scheme can be identified and measured and
their acceptability assessed in terms of environmental and social effects.

The baseline conditions were established dudiaguary/ February 20%,
through a combination of desk studies and field surveys.

7.1 General Environment and Ecology

7.1.1 Study Area

The transmission lineonsideredin this Projectis mainly locatedin the
province Lori Marz (capital Vanadzor), which is situated in the north of the
Republic of Armenia and is the third largest marz in the republic by its
territor y abpul 13% 8f3he total jshare of the country) and the
second by its population number (234,700 people). Bounded on all sides by
rugged mountains and cut by shegrges, Lori has the valleys of the
Pambak, Debed and Dzoraget rivers.

A small part of the transmission line is located in Tavush Marz (capital
lievan) which is located in the northeast of Armenia bordering Georgia and
Azerbaijan.Tavush Marz haa surfae ofa b o ut 2 and & pbpulatior

of 128,300 peopleThe largest river of the marz is the Agsteiver with
Getik, Voskepar, and Sarnadzhur rivers as tributaries.

The proposedl 10 kV Lalvar andNoyemberyarOTLs run from substation
Alaverdi2 (964 m as.l.) about a length of approxX5 km to substation
Noyemberyan in Haghtanak village (about 497 m a.&gkg Sectior2.3
Map 2-1).

Starting from Alaverd substdabn the 110 kV OTk crossa valley about
1007 150 m deep and about 500 m widen north of Akner village and
crossanother valley of similar depth and width before reaching Haghpat
village. Three houses are affected by the proposed line corridor in this
village, so that a bypass is recommended (see Se@t®nNortheast of
Haghpat the proposed line corridor crosses the existing 3310kV and

220 kV OTLs and a forested area. A bypass is recommended hamem

to avoid the forest crossing. Between the villages of Hagphat and Neghots
the line corridor crosses hilly terrain, owgvanning several valleys.
Between AP16 and AP18 theoff for Akhtala Railway Station is planned.
Line routing at Neghots villagehall be adapted as about eight houses will
be overspanned if the proposed corridor will be establishgdtween
Neghots and the crossing of Debed River valley a forested mountainous area
will be crossed, again owspanning mall valleys. Before crossig the
valley of Debed River south of Pokr Ayrum, the line corridor will espan

a fruit tree plantation and two farm buildings. A bypass shall be considered
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here as well (see Sectigh2). North of Debed Rivethe line corridor
crosses agricultural land with a-off near AP® for connection to the
existing line heading to Matur mining Company and crossing a steep valley
of about 350 m width east of Mets Ayrum. Southwest of Haghtanak village
Debed River valley s overspanned again. Before entering the
Noyemberyan substation a tree plantation will be ®pamned andome
buildings may beffected by thestill unclear infeeding of the line into the
substatior(seeMap 2-1).

The proposed bypasses may have to be revised to find better options from a
technical point of view.

7.1.2 Topography

The entire investigation area is located between 500 m and 1,490 m altitude.
Mountain tops reach between 1,264 m and 1,911 m a.s.|. Majontenns
around the study area are Mt. Sdib (1,857 m), Mt. Archiglukh
(2,911m), Mt. Sanglar (1,436m), Mt. Samerk (1,264m), Qarakatar
(1,269m).

Lori region, from the orographic point of view is located on the southern
slope of Bazum ridge on the leftanks of Pambak RiveBazum ridge

belongs to the number of internal ridges of Small Caucasus Virahayots
Karabakh mountain system (shed, gradual fragmental zone). It has a length
of 60 km and stretches from Sepasar plateau to Gayladzor canyon of
Pambak Rirer. The ridge has an average height above sea level of 2800 m
and a maximum height of 2992 m (Uras@8)a z umés anti cl i ne
to the geological structure. It is characterized by symmetric convex gradual
slopes. The structural relief is charactedizey the secondary anticlinal
(Urasaro6s, Chgnaghos), dome ( Maymekt
grabers yncl i nal (Dilijanbés) structures.

Tavush Marz is extended on the external line of Small Caucasus mountain

ranges (Virahayots, Gugarats and Miapnountains) and is situated in the
moderate damp region of the Republic of Armenia.
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Armenia
Physical Map
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Figure 7-1: Physical Map of Republic of Armenia

7.1.3 Meteorology and Climate

The climate © the investigation area is relatively humid. Annual
precipitation is 500- 800 mm. Summers are long, hot and sunny. With
increasing altitude the winters become snowy, lasting from October until
April at foothills and until May on the ridges. The maximueight of snow
cover for terday period is about 3@m; the average number of days with
lying snow is 52. Prevailing wind is Southern, sometimes Northern and
North-Western. The annual average occurrence bht's winds is 24 %.

Meteorological data for Slmgh, situated in the northeast of Lori Marz, can
be foundin Table7-1.
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Table 7-1: Meteorological data for Shnogh

> = 2 E 5 3 g —
E @© < = > () ] E 4 Qo [
Shnogh = 2 = 5 | B S| 2| 3| 8| ¢ 5 & 2
g 2 s < = S = 2 o 3} > S c
Temperature
averagd°C) 07| 19| 51 |11.0|15.7|19.2|22.7|225|18.0|123| 7.1 | 2.7 | 11.6
Relative air
humidity (%) 69 | 69 | 70 | 69 | 72 | 68 62 | 63 69 | 73 | 73 70 | 69
Average
precipitation 20 25 40 54 79 87 49 39 37 42 31 16 | 519
(mm)

7.1.4 Geology and Seismicity
Geological and tectonic description of the area

In the geological structure of the studied area participate volcanogenic
sedimentary rocks of middle White Jura age, represented by porfirits, tuff
sandstones, andcks with clayey shale and other tg#fdiment and normal
sediment large facial and incurred major changes, which in the DRbed

valley are covered with basalt lava flows of upper Pliocgnaternary age.

The volcanogenic sedimentary rocks have urolegdhydrothermal, contact

and metasomatic changes. The numerous diabases and iabase porfirit dykes
are widely spread. The intrusive magmatism of the area is of clearly
expressed alkaline type and is represented by a range of granodiorite rocks,
among whichare the intrusions of Lalvar mountain slopes.

The basalt lava flows are placed on the uneven surface of the above
mentioned rocks of middle upper quaternary age with sharp stratigraphic
disagreement, which originate from Lori plateau and descending #hen
DebedRiver valley, continue with a narrow uvula up to the depression of
the KurRiver. They are mainly represented by two flows: upper and lower,
the characteristic feature of which is their separation. The column separation
is characteristidor the upper flow, while cushicball separation for the

low flow. The capacity of basalts is not constant and averagely varies within
20-50 m range.

The area is mainly represented by cliffy rocks (andesites, porfirits, diorites),
covered with surface deallial -prolluvial sediments of -6 m capacity.

The tectonic state of the studied area is defined by its location in Somkheti
Karabagh intrageoanticlinal zone. Lalvar synclinorium touches immediately
to the studied area from the no#tlest side, stratifieadvith Middle-Upper
/White/ Jura and Eocene formations and Chatindagh anticlindritrom

the soutkeast side, among which the Middlpper /White/ Jura formations
are revealed.

46



Final Draft ESIA Replacemenbf OTLs Lalvar ad Noyemberyan, Armenia

Hydro-geological conditions of the area

From a hydro-geological point of vier the studied route area is
characterized by presence of splintekihg / and splinteqporous waters, as
well as by local extension of waters of deallwpablluvial formations.

The main mass of splintempty and splinteporous type waters belong to
dolerite basalts, porfirits, their tuflandstones and similar rocks. Due to
their cracked feature these rocks are easily dismissing surface (mainly
melted and atmospheric) waters, which, by infiltration are accumulated in
deep horizons, having ground e in the direction of the Debed river, its
streams, valleys and riverbed. The hydewmlogical conditions are favorable

for site development. The ground waters have not been discovered in the
stated sites, in boreholes up to 6 m depth. Springs of ligitedtity come

out in separate parts of the DebRdrer. Waters of dealluviaprolluvial
formations are met in the slope foothills in the form of wellsprings.

The geological map of Armenia is givenkigure7-2.

GEOLOGICAL MAP

Legend

| | Quaternary
| Pliocene
" Miocene
| | Paleogene
[ | Cretaceous
Jurassic
Devonian-Triassic
| | Pre-cambrian - lower paleozoic

Granitoids
I Ultrabasites and basites
Il VVulcanic centers
Lakes
P . I d b
_g".\u_/’ R'Vers Environamntal Rssi?arzr:gii: Mazagamarﬂ Canler,
N TEG‘I'.OniI: hr&aks American University of Armenia

Reference: 5 Mkrlchian

Figure 7-2: General geological map of Armenia
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Seismictectonic conditions of the area

The seismittectonic conditions of the area are favorable. During the
assessment of theeismié tectonic conditions of the area a high importance
is given to the discovery of active fracturefalllts / zones and to the
determination of the initial value of seismic danger by estimation of ground
conditions. There are no active tectonic fraesu/faults in the area.

According to the RA CCiD2.02.2006 the area is included in the seismic
zone | (one) where the expected maximum accelerations make 0.20 g
(8 points).

7.1.5 Soils

The brown mountainous forest soils with a number of their subtypes are
common in the investigation area. The warm, mild and variable humid
climate, the long period of active soil formation, presence of sufficient
drainage system and seasonal change in ground streams direction promote
deep and intensive weathering of primarynerals, formation of secondary
mineral substances and rather thick clay soils. Bioclimatic features of brown
mountainous forest soils formation promote good growth of forest plants
communities and formation of phytomass. The common soils in the area are
leached and carbonated types of brown mountainous forest soils.

Distribution of soil types in Armenia is shownhigure7-3.

7.1.6 Water Resources

The Debed River flows parallel to the proposed corridor and will besedos
two times by the lineDebed River and its tributaries are mainly fed by
rains. High water season lasts from March until June, followed by a stable
and low water dry period. Short and intensive floods are observed in
September and October, dependingr@amount of precipitation

In general, the river is characterized by intensive and highly erosive floods.

Surface waters are fresh, with mineralization between 238 and 599 mg/I.
River waters are used by the local population for irrigation.
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DISTRIBUTION OF KEY SOIL TYPES IN ARMENIA
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Figure 7-3: Distribution of soil types ilArmenia

7.1.7 Flora and Fauna

The Project area is located at the northern part of the ljevan Floristic Area of
the Republic of Armenia and is dated to the Suicumbolistic Florista Af

the Caucasian Regiorfrorests include dry and arax oak, eastern beech,
Caucasian pine, yew, elm, Georgian oak, and other evergreen and deciduous
trees. Marshlands and forests teem with wildflowBesech wood, lime tree,
maple, elmand ash tree a@so found in the area. The auxiliary species are
represented by hazelnut, honeysuckle, medlar, rosehip, Dblackberry,
raspberry, oriental hornbeam, evonymus, dogberry, currant. Some areas are
covered with river bank vegetation (poplars, willows and gragagts in

humid areas), as well as plant associations of open forest meadows.

Mountain flora includes liris furcata, Anemone fasciculata A.

raminculoides Caltha popypetalaVeratium lobelianumPalsatilla armena
Corydalis persica Fritilaria caucasica Betonica grandiflora Prunus
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spinosa Sedum pilosumSempervivum transcaucasicuMalus orientalis
Pyrus caucasicus

River gorges flora includé&is lineolata, I. paradoxa I. caucasica Allium

stamineum Bellevalia paradoxa B. longystila Datura stranonium,
Digitalis ferrugineg Muscari atropatanaM. sosnovskyiTulipa sosnovskyi
Punica granatumVinca sp, Vitis sylvestrisFicus carica(wild).

The study area and adjacent territories carry various animal species, mostly
inhabiting forests, hardyhsub associations, abandoned gardens and bee
yards.Notable fauna include sylvan wildcat, reed wildcat, lynx, fox, royal
stag, deerCaucasiarsquirrel, porcupine, bear, wild bore and marten.

Armenia does not lie on one of the primary migration pathsirds. These
paths bypass the country fromast and wesiThus, The OTLs do not cross
any Important Bird Area identified by Birdlife International.

7.1.8 Forests

The investigation area falls within the Forest Landscape dan&rmenia
forests generally covehé midzone of mountains, occurring at altitudes
between 500 m and 2,100 m in thethmf the country Armenian forests
are predominantly broadleaved (94). The forest areas in Armenia are
shown inFigure7-4.

The forest cover of the proposed corridor comprises mainly the section from
Haghpat to the crossing of Debed River south of Pokr AyAlout5.5km

of forest is crossed by the proposed transmission line in this section and may
require felling of trees inthe forested arealhis section of the proposed
corridor is predominantly covered by hornbeaak forests, with the main
species Georgian oakQ(ercus ibericy accompanied by the common
hornbeam Carpinus betulus These species are not threatened.
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Figure 7-4. Forest cover in Armenia

7.1.9 Landscape

The investigation area falls within the Forest Landscape ZeseFigure

7-5) and is strondy separated sculptured terrain with steep slopes and
intervals of pastures and agricultural fieldfie existing transmissiolmes
arelocated on the mountaplateaus and river gordeéoth sides of the road
representing high visual impacthe Debed Rier gorge is marked by
settlements. Debed River valley is very scenic and presertbe existing
transmission lines represents a visual nuisance from a tourism perspective.
Although not part of the Project, HVEN will dismantleetexisting 110 kV

OTLs ard there will be no additional nuisance, as the number of towers

remains more or less the same
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Landscape Zones of the Republic of Armenia
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Source:Fifth National Report to the Convention on Biological Diversity, Republic of Armenia, Yerevan 2014

Figure 7-5: Landscape zones of Armenia

7.1.10 Protected Areas

Theproposedine routing of 110 kMOTLs Lalvar andNoyemberyarandits
access roadwill not crossor affectany of the protected area$ Lori and
Tavush Marzes

7.1.11 Waste Management in Armenia

About 60 landfills (dump sites) can be found in the country. The waste
management sector in Armenia is regulated by the RA Law on Waste and
by 30 legal acts driving from it, btitere avery fewcapacities for recycling,
neutralization, and elimination of hazardowaste e.g. a landfill at
Yerevan Solid waste management is poorly organized in Armenia. Most of
the solid waste is dumped in provisional dump sites and landfills without
any segregation or recycling. Solid waste is generally not disposed of in
accordane with internationally accepted practices. Waste is either burned or
just dumped.

52



Final Draft ESIA Replacemenbf OTLs Lalvar ad Noyemberyan, Armenia

In order to change the situation Armenia is a party of the Basel Convention

AOn the Control of Transboundary Mo
t heir Di spos dtheGowinmentef the R&AblicafnArmenia

ratified i n 2003 t he Stockhol m Co
Poll utantso. A National | mpl ement at

Article 7 of the Stockholm Convention published in 2005. In 2004, the Law
on Wage was entered into force which defines the state policy in the area of
waste use, aimed at preventing the harmful impact of waste on the
environment and human health, while maximizing its use as a secondary
raw material.

However, the field work undertake as part of the ESIA revealed that a
recycling system for any waste is not available in Armenia at all. Valuable
waste as used oil is either sold to private persons or exported to e.g. Iran for
recycling purposes (e.g. steel/ ijoenterprises like an @&m Joint Stock
CompanyASCE Grouplocated at Charentsavan are currently contacted for
possible recycling.

Consequently, the current situation concerning waste management also at
the substations is badll wastes ever generated have been stored at the
substation sites since decadd#$ws, old equipment as old circuit breakers,
ceramic parts and steel but also old batteries and old oil not suitable for
further use are stored somewhere at the site. Sometimes they are stored
securely, but steel parts and t@hks are mostly exposed to rain and wind.

All these old parts are still in the balance of HV.EHMeefore, HVEN will

store all of the metal parts and other items mentioned above at the Alaverdi
2 and Vanadzet substations, which have sufficient spaCenstruction
Contractor will have to clarify with local authorities, where the different
types of waste may be disposed of.

7.2 Socio-economic Conditions

7.2.1 Population in the Study Area

The area of the planngdTLs corridor passes through the marzes of Lori
and Tavush. Some rural communities like Akner, Haghpat, Neghots, Pokr
Ayrum and Mets Ayrum are situated in the vicinity of the proposed corridor.

Lor i Marz has a population of 234,7
and a population density of 62 persopse r kmj . Tavush
population of 128,300 people and a territory pf 204 km] wi t h a

density of 47 persons per kmj.

There are a few ethnic minorities (e.g. Kurds, Yazidis, Russians and
Georgians etc.)Some of the members of these mitied might live in a
situation of vulnerability; however there is no record of a systematic
discrimination or of a general vulnerability situation
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The settlement structure is concentric with most of the people living in
towns and villages. Large partbtbe investigation area are uninhabited and
represent a mix of private and community lands.

Most agriculture is subsistence, with additional sales at local and regional
markets. Much of the area is economically disadvantaged, with basic
infrastructure imeed of repair. Many in the younger generations have often
migrated to the cities, primarily Yerevan or abroad, in search of more
economic opportunities.

7.2.2 Historical and Cultural Sites

As the history of human settlement in Armenia goes back to the Neolithi
age and the area has since then been important as settlement, trade and
agricultural areanumerous historical and cultural sites exist. However,
there are no maps indicating exact locations (GPS coordinates) of the sites
Also, only a minor part of thexisting monuments are visible and known to

the public. Others are known only to a few local experts linked to the
Department for the Protection of Monuments of RA.

According to the State Register of Cultural and Historical Immovable
Monuments of ArmenigState Regist@r there are2,460 historicalcultural
monumentsconsidered state property and a@ subjectto alienationin

Lori Marz and 1,680 monuments in Tavush Marz, respectiVel/EC
2010).

During field work undertaken as part of the ESto cultural siteswere
identified, which werelocated in theROW of the existing the new 110 kV
OTLscorridor.

1 Northeast of Haghpat village between APs 12 and 13 a cultural site
(Khachkar stone, sdehoto9-7), is located in the corridor of the existing
110 kV line.

1 Between APs 15 and 16 the ruin of a church amddjacent graveyard
are located in in the corridor of the proposed 110KW.s (seePhoto
9-8).

No physical culral property is located within the ROWNd that is
confirmed by he Ministry of Culture Neverthelessin compliance with the
national procedurediVEN will send data about planned tower locations
and access roads to RA Ministry oful@re In an unlikey case of
disagreement on behalf of the Ministry, HVEN will ensurdoeation/re
alignment of the proposed infrastructure to the satisfaction of the Ministry

7.2.3 Gender Aspects

Gender analysis shows that there are major issues regarding the deprivation
of women, especially related to their access to human opportunities and their
agency i.e., participation of women in all aspects of life and to the

development. The existing gap between the legally guaranteed rights and
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insufficient opportunities to enjoy thein practice hampers the elimination
of gender discrimination in Armenian society.

Although women in Armenia have high levels of education and equal
capacities for professional productiveness, there is a lack of opportunities
for them to utilize their abties in the labor market and in society. This
situation is even more relevant in rural areas.

Due to frequent oumigration of men from thenvestigation area, the
number of female single headed households is considerable. Hezadied
households arparticularly vulnerable to falling into extreme poverty since
women are left alone with the burdens of income generation, household and
childcare responsibilitieAnother consequence of male migration has been
the growth in 0@par adnt neale wdrkers establishs 0 ,
another family in their new location. This increases the vulnerability of
women especially when men return home in poor health or infected with
sexually transmitted diseases.

The situation of women in Armenia, especially in furareas is
characterized by a precarious livelihood situation, where even minor shocks,
trends or seasonality can contribute to a situation of extreme vulnerability,
without possibility of coping strategies. The loss of housing, land or other
assets mighive critical in this situation.

The |l ack of #Apublic voiceo may | ead
are overlooked or not taken seriously and are consequently not addressed.
The lack of empowerment may even lead to a situation where women do not
addess their grievances, because they have psychologically internalized
their | ack of fvoiceo.

As such, gender issues will be considered and gender sensitivity ensured
during PAPs consultations as well as during technical design, compensation,
relocation ananonitoring activities related to the present project.

7.2.4 Land Use Pattern and Agriculture

Relating to the Statistical Yearbook of Armenia (261BA has about

2 million ha of agricultural land, meanirgpout 70%0 of t helandount |
area generating 22 %fo Ar me ni #M6ss of thiB, Fhoweverare

pastures gbout 1 millionha). Cultivable land comprises about 448), ha

arable land, 3300 ha perennial grass121,600 ha ploughland and
392,700ha othersAgricultural land of Armenia is shown iRigure7-6.

According to data from State Cadaster Committee of RA private agricultural
lands within the regions are less than 23 % of all agricultural lands, with
pastures accounting for more than 70 % of the State agmallands.
However, more than 59 % of arable lands are private(sael able7-2).

! http://www.armstat.am/file/doc/99477353.pdf
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Figure 7-6: Agricultural land in Armenia

Table 7-2: Agricultural Land Inventory of RA, for Lori Marz, data from report of the

State Cadaster Committee of theR&public of Armeni&2013

Land Category Lori Tavush

Total private agricultural land (ha) 49,404 24,454
Arable (ha) 29,475 18,789
Orchard and Vineyard (ha) 296 1,424
Hayfield (ha) 16,300 4,081
Pasture (ha) 3241 28
Other (ha) 93 133

Total State agricultural land (ha) 201,750 86,326
Arable (ha) 12,600 6,817
Orchard and Vineyard (ha) 122 474
Hayfield (ha) 18,848 5,194
Pasture (ha) 142,480 63,167
Other (ha) 27,699 10,674
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Within the investigation area, agriculture is mainly concentrated in the
lower mountain slopes of the villages. Agricultural activities range from
cattle, sheep, pig, and goats to short crops suchotsop tomatoes,
cucumbers and eggplant, to cereals such as wheat and beans, to more deep
rooted crops such as fruit trees (peach, apple, apricot).

Agriculture is a main source of income for the poorest segments of
Armenian society and a main coping st to sustain a livelihood. Due to

the decline of industry, dependence on agriculture has increased since
independence.

Due to the i mportance of agricultur
fragmentation and small size of landholdings, expropriatioagricultural

land is an issue of potential negative impact for the planned transmission
line replacement About 47 % of the proposed line corridor are used for
agriculture,pastures comprise about 16 #ee plantations about 4 %nd

about 23 % are fested areagassessed on basis of satellite images from
2010).

7.2.5 Living Standards

According to the Program for the so@oonomic development of the Lori
Marz, the poverty level in LoMarz is above and in Tavusharz is below
Ar meni ads average.

Accordingto studies of the living standards of the local households carried
out by the national statistics service of Armenia, the percentage of people
living below the official poverty level is greater in Lori region than the
average for the republic. The averdqgs 35 % and i n the
45.4%. The severity of poverty in the Lori Marz is also above the
republican average. The main cause of poverty in the rural communities is
the lack of industrial businesses, underdeveloped infrastructure and a long
distance from larger population.

Table 7-3: Main poverty statistics for Loand TavustMarz, 2011

% of people | % of extremely | Percentage in
. Extremely :
Marz (Region) poor below poverty poor in total total
level poor population
Lori 4.7 % 45.4 % 12.3% 9.4 %
Tavush 2.0% 26.7 % 3.4 % 4.5 %
Armenia 3.7% 35.0% - -
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8. Information, Disclosure, Consultation, and
Participation

Fi c h temwraon@ental and social speciadistogether with the national
environmental cosultant, held meetings at Yerevan and at Vanadzor with
representatives of HVEN, Ministry of Nature Protection, Ministry of
Culture, and conducted field trips tioe proposed corridor d@TLs Lalvar
andNoyemberyan (see Sectid2.11 Appendix I).

In Yerevan and Vanadzor possible environmental and social impacts as well
as waste disposal possibilities at Armenia and Lori Marz were discussed. At
Yerevan the NGOs WWF and Aarhus Center were consulted and informed
about theupcoming works

The Ministry of Culture/Agency for Security of Historical and Cultural
Monuments at Yerevan was consulted and procedures to protect historical
and cultural sites were discussed there.

TheFinal Draft version of the ESIA, includinthe ESMP, will be disclosed

to the public in English and Armenian versions for sufficient time to allow
stakeholders to familiarize with iAccording to national requirementhe
disclosure period is only 7 days, lisclosure of the documents forlaast

two weeks is recommendetihe core of the affected people shall have real
access to the documents, which will therefore not only be posted on
HVENGsSs website, but will al so be de
administration offices and advestimentsin local media about their
availability will be made.Also HVEN will provide printed copiesto
representative of civil society organizationsThe list of civil society
organizations will bediscussed with the Aarhus Center, which keeps
database oNGOs by the type of their activity, including CSOs at the
grassroots level.

Earliest two weeksfter disclosure of the documents, public consultations
on the ESIA will beheld. Consultationmeetings shall concentrate on
interpreting the ESIA report to ¢hPAP and seeking their feedback and
concerns, which will then b&volved in the revision of the Final Draft
ESIA report.The ESIA report as well as the Project Resettlement Policy
Framework (RPF) will be discussed together in public consultation
meetings

HVEN will ensure that all public consultations are gender sensitive. This
means that consultations have to include representation of the public
(women, youth, and vulnerable groups) as well as ensure that gender
focused civil society organizations areited.

Various NGOs, including the Aarhus Center (national and regional offices),

will be invited to the public consultation$lVEN will identify relevant
NGOs and ensure sharing of informatistudies.
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Public consultations will be held close to tingplementation sites, so that
the community can engage with the process and express their questions and
concerns.
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9. Environmental and Social Impacts and their
Management

9.1 Environmental Impacts and their Mitigation during Design

9.1.1 Line routing

The planned line W follow the already existind10kV OTL corridorin a
distance of about 50 .nDue to the fact, that the routing of thposed line
crosses a number of buildings, there isecessity for the creation of
bypasses in order to avoid any physical reloceeeSection6.?2).

Areas of special concern fdine line routing of Lalvar and Noyemberyan
OTLsare

1 Housesn thewest ofHaghpatillage (betweerAPs 8and9)

1 Housedo beoverspanned at Neghotdllage (betweemAPs 21 and2?2)

1 Buildingsto be overspanned south of Pokr Ayrum before crossing the
valley of Debed River (between APs 23 and 25)

Houses near Noyemberyasubstation

Forested areas between Haghpat tedcrossing of Debed River south
of Pokr Ayrum (between APs 13 and 24)n these areasvide-span
towers shall be installed at the hilltojs order tooverspanthe foresed
hillsides and valleyghusminimizing the cutting of trees.

= =

L Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity .
on/ by Impact Indirect
Line routing AA A Long term Direct

9.1.2 Access Roads

As the proposed line corridor of the new 110 kV @Till be near to the
corridors of the existing 110 kV or 220 kV lines, the already existing access
roads / tracks will be used.ccording to Tractebel Engineering (2014) about
80 % of new tower locations have existing access tracks or fesscially

in the area between APs 13 and 24, where the line corridor is crossing the
forested hilly to mountainousterrain south ofDebed Rive valley the
existing access tracksgill have to be feirbished (e.g. cutting of vegetation
covering the tracksand some newracksmay have to be construct¢see
Photo9-1). Erosion prevention measures as rodeglantation with bushes
and drainage systems will have to be implemerfedess roads that are not
needed anymore after accomplishing construction will be rehabilitated and
replanted.

Access trackd roadswill be designed to avoid anijistoric sitesand
graveyards Anyway, their alignment will be agreed with tivinistry of
Culture and in an unlikely case of objection, HVEN will ensure re
alignment of roads to the satisfaction of the Ministry.
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Existing tracks will be used to the greatest extent ptessin the case that

any PAPs experience temporary losses of access to land or livelihoods
during road construction and land survey (if any), these will be addressed in
line with the terms of the Project Resettlemiealicy Framework(RPF)

o -

Photo 9-1: Forestednountainougerrain(right side of pictureportheast of Haghpat

L Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity .
on/ by Impact Indirect
Access roads AA AA Long term Direct

9.2 Environmental Impacts and their Mitigation during Construction

9.2.1 Landscape

In some parts of the OTL corridor, there is a high burden on the landscape
caused by many other parallel lines crossing the country and by long
distribution lines. Due to theharacter of the landscape the visibility of
towers is often high.

The planned OTL corridor partly traverses Haghpat village which is an area
of national importance for tourism (Haghpat Monastely}he towers of

the existing 110 kV OT& will be effectvely dismantled, the number of
towers wil be about the same as before, thus not increasing visual nuisance

Debed River gorge is very scenic and the presence of existing transmission
lines represents a visual nuisance from a tourism perspeltivarder to
reduce the visual impact of towetdVEN will dismantlethe old 110 kV
OTLs as part of its core activity, which is not part of the Projédter
replacement of the lines, the number of towers will then remain more or less
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the same.The dismantlingshall include also removal of no longer used
tower fundaments

TS @ e Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect
_Long term Direct by the
A A impacts by hvsical
Landscape A A the physical phy f
presence of presence o
theline
towers

9.2.2 Flora and Fauna

Most of the land to be crossed consists of agricultural land, grazing land and
hilly terrains. About 47% of the proposed line corridoare used for
agriculture 23 % are forested aregseePhoto9-2), pastures comprise about

16 %, shrub land about @, andtree plantations about% (assessed on
basis of satellite images from 2010)he construction process will be
carried out with due precaution in order to limit damages to flora and.fauna
No protected areas will be affected by the proposed 110 kVs@diridor

or any access roads

Photo 9-2: Forested hill near AP15

About 80% of the new tower locationsan be accessed usimgxisting
access tracks or rogdshich will be used as far as possible. However, in the
area between APs 13 and 24, where the line corridor is crossing the forested
hilly to mountainous terrain south of Debed River valteg existing access
trackswill have to be refurbished (e.g. cutting of vegetation covering the
tracks)

Impacts to forested areas are unavoidablgaats ofthe ROWhave to be
cleared of high treegvhich may lead to habitat alteration or lo#isthe
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proposedmitigation measures arnenplemented the impact is rated to be
medium Among othershose measures include:

1 Construction works at forested areas shall be avoided during breeding /
nesting season (Marchlune).

1 Longspan twers shall be located on hilltops to owpan forestedlopes
and valleysthus reducing the cutting of trees in ROW to the sites near to
towers,where the necessary clearance between trees and power lines has
to be kept

1 Because no functional damage of forest ecosystem is expduted is
no need for biodersity offset, however @ompensatory tree planting
plan will be developed and implementext part of the ProjeciTree
speciedypical for the Project areaill be plantedat theratio of 2:1 (two
trees plantedor one tree removedaccording to natical law) within the
project areaPlantation maintenance andpkanting of dead seedlings
will be done by forest departments or contracted to an NG&pdrate
company

1 Tower locations which have no existing access tracks shall be reached
along the ROWh order to avoid unnecessary felling of trees.

1 Access roads that are not needed anymore after accomplishing
construction will be rehabilitated and replanted.

1 Hunting activities and plardollection of workers shall be prohibited.

A total area of abou?9 ha within the line corridor is forested and may be
affected by felling of treedf the forested hillsides and valleys will be over
spannedthe forest will not be fragmentedn an ecologically significant
way. The number of trees to be replanted dradosts for replanting wibe
determined after final design of tower locatiodsccording to national
legislation, the wood of felled trees in State Forests belongs tBatest
Department. If trees are removed from commubityned forests, then the
community has to decide about its use.

Installation of bird flight diverters at the ground wires, where the power line

overspans valleys, and f i ardreécamgented,we r s
in orderto minimizeg i sks of birdsdé e(keeSectiorocut i
9.3.2.

. Extent of Impact | Duration of Direct/
Impact of/ on Sensitivity :

on/ by Impact Indirect

Flora A A Longterm Direct
Fauna A A Short term Direct

9.2.3 Soll Erosion

Loss of vegetation and saslo mpacti on i ncreases the
erosion. It can be difficult for vegetation to recolonize bare and compacted
areas of ground. Once vegetation is lost and not restored, the areas affected
by erosion often tend to spread through the effettsind and rain. Soils
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will be particularly vulnerable when the ground was vest,thenvehicle
traffic is likely to cause the greatest damage.

Erosion of exposed soil and the resulting sediment produced can occur from
project development, causing airofn dust) and water pollution (from
sedimentation due to soil being transported to water bodies). As indicated
above, earthmoving activities such as vegetation clearing, grading and
grubbing for site preparation, and heavy equipment hauling over unpaved
ground, may loosen soils and cause fugitive dust and particulate matter to
become airborne. Soil erosion can adversely affect water quality and
biological communities in receiving water bodies due to increases in
turbidity and rates of sediment depositidie potential risk for erosion is
increased by placing project components in areas with steep slopes; on
unstable soils such as peat, humus and alluvial soils; and on clays, which are
fine-grained and susceptible to dust and erosion in dry conditions
Additionally, the potential risks to water quality are increased with
proximity to stream, rivers, and lakes.

Damage to soils also has further effects on Jasel When soil is
compacted, it cannot support native grasses or other vegetation. This in turn
redwces the pasturage that can be used by the livestock of local herders or
that is available for other creatures. The loss of grass affects biodiversity,
since grass is a food source for small mammals, which in turn provide food
for predators.

Removal of topoil around tower feet will be minimized. Topsoil will be
brought back after construction and soil will be replanted when towers are
erected in steeper slopes. Access roads that are not needed anymore after
accomplishing construction will be rehabilitataad replanted.

Especiallywhen crossing the vallegf Debed River and the steep side
valleys (e.g. APs 34 Sanahin/Akner, APs-8 Akner/Haghpat, APs 222
Neghots, APs28-29 Mets Ayrum) a careful design(including adequate
distance from gorges, avoidingembsits of loose spoils on steep slopes,
immediate replanting of disturbed areasill be necessary to prevent
occurrence of erosion phenomemdnen constructig new towers for over
spanninghesevalleys(seePhoto9-3).
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Photo 9-3: Steep valley to be ovespanned at Neghots village

Additional to the mitigation measures given in Secti@f.1.2 preparation

and implementatio of specific erosion control plans recommendedonce

the final technical design of the OTLs is availakds thisfinal design will
present information about location of towers and access roads, type of tower
fundaments and necessary earthworks fostantion

L Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity :
on/ by Impact Indirect
Soil Erosion AA A Long term Direct

9.2.4 Soil and Water Resources

There is a risk of pollution of soil and groundwater by fuel and lubricants
from the constructio vehicles and machinery, which can be avoided by
proper maintenance. Additionally, oil/ fuel/ paint/ chemicals/ soilofin
during construction could pollute surface waters. Measures to prevent
pollution of soil and water resources by oil and chemic#lsspave to be
implemented during construction phase.

The towers and conductors will not present a hazard with respect to soil
contamination unless paint or other coating is used. The conductors are
made of aluminum, which should not corrode or ruse idwers are made

of steel. The leaching potential for these elements from these structures is
extremely low. If paint or other coating is used to prevent rust or corrosion
of the steel towers, or to protect the aluminum from the elements, drips and
spills could contaminate the soiPlastic or other protective cloth shall be
placed under any areas where towers or other materials will be pdinted
soil will be contaminated by drips and spills it will be cleaned up and
removed for safe disposal.

Operationof work camps- namely functioning of sanitation and catering
facilities, storage and servicing of equipment, stockpiling of construction
materials and wastecan lead to sewage and garbage pollution and spills
from construction equipment operation arafvicing. Construction camp
must be equipped with toiletccording to IFC / EBRD Guidance Nbte
separately for men and womemnd waste bins to accommodate the entire
labor force during construction period. The measures preventing pollution
of surfaceand ground water and soil with chemical products must be
applied at the construction sitBismantlement of construction camps and
harmonization of the area with the landscape shall be implemented after
completion of construction works.

2seelFC/EBRDGuUi dance Note on Workersd Accommodart
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_ Extent of Impact | Duration of Direct/

Impact of/ on Sendgtivity .
on /by Impact Indirect

Sol AA A
Water Resources Short term _

. - during Direct
a) Groundwater A A construction
b) Surface Water AA A

9.2.5 Solid Waste

Some line sections will be erected in remote areas wiliayter landfills.

The sensitivity of the line corridsrfor solid waste is assessed to be
medium. The generation of solid waste will be minimized by a proper waste
management implemented by thenstruction contractoEmall amounts of
Hazardous waste lkoil, fuel, paint or spill contaminated soil will be stored

at substationAlaverdi2, which has sufficient space and required storage
facilities (roofed, concreted and bunded) confirmed during the site visit

In order to reduce the visual impact, ttosvers of the old 110 kV OT&

shall be completely dismantled when the new line will be taken into
operation This shall also include removal of no longer used tower
fundaments. The Construction Contractor wdbree with municipal
authorities about usingesvices of communal service providers for waste
disposal purposefonstruction wastes include small amounts of packaging
material, remaining metal parts, ceramics ®hile there are no standard
sanitary landfills in the country, disposal of waste thiougfficial
communal service providers will ensure that at least no free dumping and no
open air burning of waste occuiScrap metal may be sold for recycling
purposes to specialized companies (e.g. ASCE Group OJSC, Charentsavan),
which should pick up thecrap metal directly at the dismantling sites.

. Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity .
on/ by Impact Indirect

Solid Waste
(generated by L A Short term
construction AA A during Indirect
activities and by construction
workers)
E)r:zmantllng of old AA A Long Term Direct
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9.2.6 Noise

Workers will wear ear protection devices as part of their PPE if they are
exposed to noise levels higher than 80 dB (A).

Wherever the line corridor is near to villages or houses, the construction
contrador has to control noise emissions from all equipment. For residents
the noise levels may not exceed 55 dB (A) or result in a maximum increase
in background levels of 3 dB (A) at the nearest receptor locatiesiteff

(see alsdrable9-1). In order to keep nuisance from construction noise low,
construction works near villages or houses shall be done between 9 am and
4 pm. Nuisance from noise may occur along tElLs Lalvar and
Noyemberyan in the villages Akner, Hamgtt, Neghots, Pokr Ayrum, Mets
Ayrum, Chochkan, and Haghtanak. However, due to the limited time of the
construction period and the sparsely populated area for the largest part of the
transmission line route, nuisance from noise during construction agiviti
will be generally low.

e Extent of Impact | Duration of Direct/
Impact of/ on Sensitivity .
on/ by Impact Indirect
R . Short term
Noise A A during Direct
construction

9.2.7 Air Quality

Due to the limited time of the construction period the impacts on ambient air
guality by construction activities will be low. Machines and vehicles will be
checked regularly to minimize exhausted pollutants. Dust generated by
construction activities willbe suppressed by spraying water, where

necessary.
L Extent of Impact | Duration of Direct/
Impact of/ on Sensitivity ]
on/ by Impact Indirect
. . Short term
Air Quality A A during Direct
construction

9.3 Environmental Impacts and their Mitigation during Operation

9.3.1 Flora

Growing trees and shrubs within the ROW have to be cut from time to time
to keep the minimum safety clearance7o0d m between vegation and the
conductor cabledf forested hillsides and valleys will be ovegpanned and
minimum clearance can be kept, no further cutting of trees is required
during maintenancéNo biocideswill be usedor corridor clearance.
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Most of the land within the ROW is agricultural land that can be cultivated
with most of the original crops as before, except for the tower sites
themselves

The vegetation undarew towers and alongew access roadstracks will

partly be destroyed permanently. The vegetation within the ROW is cleared
on a regularly basis during operation of th@LG without using any
herbicides. Thus, the impact of the proposed Project on the flora in the line
corridorduring operations assessed to be low.

Impact of/ on Sensitivit Extent of Impact | Duration of Direct/

P y on/ by Impact Indirect
Flora A A Long term Direct
9.3.2 Fauna

Birds are the animal group which may be most affected by OTLs in
operation, mainly byisk of electrocution rad risk of collision.

Detailed information does not exi st
known that Armenia does not lie on one of the primary migration paths,
which are located east and west of the country. Migrating birds fly im hig
altitude abee 800m. TheplannedOTLs do not cross any Important Bird

Area identified by Birdlife International.

Overspanning of gorges will not impact structdreund birdsliving in
bushes or treeslown in the valleyand moving along these habitat
structures, thsinot flying in a height where they can collide with the wires.
However,big raptorsoverflying the gorge¢seePhoto9-4) as well as big
waterbound birds like herons, craneswansand pelicansnight collide
with the conductorsr groundwires. Different bird species may alsse the
towers for perchingthus risking electrocution

Photo 9-4: Eurasian Grifforsoaring above gorge west of Haghpat vidag
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The installation of bird diverters will increase the visibility of the power
lines and especially of the thinner ground wire. Studies in different habitats
in Germany showed that the risk of bird collision is significantly reduced by
bird diverters- up to 90% if clearly visible high contrast (i.e. black and
white) moving bird flight diverters (seBigure 9-1) are installed athe
conductors or thground wire (VDE/FNN 2014).

Figure 9-1: Black and white, rigid plastic pieces that swing on a rod
attached at both ends to ground wire or conductor

It is therefore recommended to install such kind of bird diverdrthe
ground wire respecting a distanaé 20 to 25 m between each othehere
the line is crossing gorgeshis will bethe casdetween APs-3, APs 78,
APs 1314, APs 1920, APs 2122, APs 2223, APs 2425, APs 289, and
APs 3839 (seeMap 9-1 andMap 9-2)

The bird diverters can be added to the ground wire during construction
using line cars or line bicycles (sEmgure9-2).

E VDE/FNN 2014

Figure 9-2: Installation of bird diverters using a line car (left) or a line bicycle (right)
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ABird guardso are already foreseen
design in order to minimizthe risk ofelectrocution(Tractebé Engineering

2014): Stainless steel needle strips will extend sufficiently horizontally
beyond the protected location and be applied to all surfaces a bird can sit on.
Where needles are projecting from the crasga contours towards live
parts, the toweclearance diagram will consider the height of the needles.

Collision of bats with the conductors is not likely, due to their extraordinary
capacity of orientationand therefore the expected impaist negligible
(Ledec et al. 2011, DG Consulting 2013, LLEB13)

Construction and operation of OTLs will not cause loss or functional
alternation of habitats that may affect viability of any plant or animal
populations supported by these habitats. Main impact on wildlife will be
confined to temporary disruptiomuring construction works and no
additional harm is likely at the operation stage.

Impact of/ on Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect
Fauna A A Shortterm Direct
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Map 9-1: Line section®f planned110 kV Lalvar and Noyemberya@TLs crossing gorges, where bird diverters shall be instatiezh@je circles) southwestern part
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Map 9-2: Line section®f plannedl10 kV Lalvar and Noyemberya@TLs crossing gorgeswvhere bird diverters shall be installedgnge circles) northreastern part
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9.3.3 Noise

The intensity of corona noise is influenced by weather conditions. Wet

wedher, fog or rain increases the noise level but these weather conditions
do not dominate the weather in the study area. For population following

limit values are valid (General WB/IFC EHS Guideline):

Table 9-1: Limit values for noise regarding population (WB/IFC EHS Guideline)

Receptor One Hour Lagq B A)
Daytime Night-time
7:007 22:00 22:007 7:00
Residential; institutional; educationg 55 45
Industrial; commercial 70 70

The impacts on the landscapeadugh noise resulting from the operation of
the OTL are assessed to be low. Noise emitted by conductors (corona effect)
will be minimal. Specific mitigation measures are not necessary.

L Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity .
on/ by Impact Indirect
Noise AA A Long term Indirect

9.3.4 Climate Change

The replacement of the existing transmission line may haweor even a
positive impact on climate change as energy efficiency will be increased for

the new line.

Impact of/ on Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect

Climate change AAA ° Long term Indirect

9.3.5 Electric and Magnetic Fields

Technical regulations on safety zones for electric networks of Armenia
definea distance 020 m for 110kV OTLs fromthe outer conductors (GRA
200) as a buffer zoneThe World Bank usesVB/IFC Performance
Standards to manage human exposure to electric and magnetic fields.
WB/IFC Performance Standards require respecting the limits established by
the International Commissionon Nonlonizing Radiation Protection
(ICNIRP), which are as follows:
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ICNIRP (1998)exposure guidelines for general public exposure
to electric and magnetic fields

Frequency Electric Field (V/m) Magnetic Fie
3-150 kHz 87 6.25

10-400 MHz 28 0.092

2-300 GHz 61 0.2

ICNIRP exposure limits for general public exposure to electric and magnetic fields

Frequency Electric Field (V/m) Magnetic Fie
50 Hz 5000 100
60 Hz 4150 83

The OTL will be designed the way to conform with the nadland the

| CNI RP 06 s -svhichaved 8 mdrs stringentand, therefore, people
residing in the vicinity of the OTLs will be protected from the negative
impacts of exposure to the electric and magnetic fields.

The exposures of workers and persons livingclose proximity to the
proposed project transmission liness to bébelow thevalues mentioned in
these guidelines.

Impact of/ on Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect
Electric and
Magnetic Fields
for the public A A
ﬂ P A A Long term Indirect
{l at the workplaces A A

94 Social Impacts and their Mitigation during Construction

9.4.1 Land Use and Land Acquisition

With a length of approx. 25 km the planned transmission line is likely to
affect land useSome private land may ne¢o be acquired for theower
locations, for new access roads, and abouti2ZB® 0 m)] wi | | be n
to Noyemberyan substation for construction of additional equipridmng

does not constitute a legal problem (Law on Alienation of Property for
Socid and State Needs, 2006), but could impact the lives of local residents,
change land use practices temporarily and permanently and cause damages
to trees and crops.

Thestrategy adopted is to avoid and to minimize impacts wherever possible
and to compensa PAP for impacts that cannot be avoidéd the line
passes agricultural used lands and mountain pastures it will have an impact
on land use. Once the tower locations will be defined, the cadastral
information will exactly determine the ownership stattithe affected land.
Additionally, legal experts will support PAP that are not registered land
owners with legalization of land titles.

74



Final Draft ESIA Replacemenbf OTLs Lalvar and Noyemberyan, Armenia

Impact on land use (Agriculture):

Within the investigation area, agriculture is mainly concentrated in the
lower mourtain slopes of the villages. Agricultural activities range from
cattle, sheep, pig, and goats to short crops such as potato, tomatoes,
cucumbers and eggplant, to cereals such as wheat and beans. Fields are
fragmented and sizes often very small. Agricultte will be possible in

ROW after construction period.

Photo 9-5: Planned orridor crossing agricultural land northwest of Haghpat village

Impact on land use (Grazing Lands):

Most of the graing lands / mountain pastures are communal lands used by
livestock owners. Grazing will be allowed within the corridor. Permanent as
well as temporary impacts are expected to be limited. However, all use of
communal lands will be done only with the cortseh the community
authority overseeing the community lands. Any private landowners of
grazing lands will be compensated for any temporary or permanent impacts
on their access to grazing resources.

Impact on land use Access Roads):

Impact of access rda can either be permanent, if the change of land use is
not reversible or temporary, if the former land use can be continued after
construction. The extent of permanent impact of access roads on private
lands is therefore estimated to be limited. Howeifeprivate lands are
irreversibly changed for the construction of access roads, the same
expropriation procedure applies as for tower locations and lands with
settlements. In case of a temporary impact, damages to crops and production
capacity of the landiill have to be fully compensated.
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Imoact of/ on Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect
Land Use and A A .
Land Acquisition A A Long term Direct
9.4.2 Involuntary Resettlement

Involuntary resettlement has a big impact on lielihood of affected
people and is one of the most serious issues of infrastructure projects. Such
a resettlement shall be avoided or at least minimized. Losses of houses and
livelihood have to be fully compensated.

The Worl d Bank 6sOPOl2 inaotuntasynRedettlement i c y
provides safeguards to address and mitigate impoverishment risks related to
involuntary resettlement under development projects. The main objectives
of OP 4.12 are that involuntary resettlement should be avoided where
feasible. At least, its social and economic impacts should be minimized and
affected parties should be enabled to share the project benefits. Project
affected persons should be consulted and be given the opportunity to
participate in the planning and implentaion of the resettlement program.
Displaced persons should be assisted to improve their livelihoods or at least
to restore them to pieroject levels.

To address the negative impacts of involuntary resettlement, the World
Bank policy requires that affesd persons are:

informed about their options and rights pertaining to resettlement;
consulted on and provided with feasible resettlement alternatives;
provided with prompt and full replacement costs for losses of assets;
provided with assistance suchrasving allowances during relocation;
provided with development assistance in addition to the compensation,
such as credit facilities, training or job opportunities.

1 Vulnerable persons among the displaced people, such as the
handicapped, elderly people, wem widows, and children should be
provided with specific social assistance.

= =4 =4 -8 -9

The potential impact on settlements has been analyzed by interpretation of
satellite images and during fieldsits.

All work on the OTLs will be conducted in full compliancethwthe RPF

and the Resettlement Action Plan (RAP), if needed. Avoidance of
displacement to the extent possible is a priority. Bypasses will therefore be
created in order not to affect settlements, wherever technically feasible (see
proposed bypasses incden6.2).
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Impact of/ on Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect

Loss of Houses

and Livelihood AA Aifany Long term Direct

Involuntary

Displacement

9.4.3 Historical and Cultural Sites

According to information from Ministry of CultureAgency for Security of
Historical and Cultural Monuments there are no known historical or cultural
sites located in the proposed line corridor (see Settfadhi Appendix I).

The investigation has been done during field visits and with support of
satellite images. Only sites in the proximity (500 m distance) of the existing

and planned lines have been considered. Major cultural sites e.g.
monasteries thaare located in a few km distance will not be mentioned
here, as they wondét be directly affe

The planned 110 kV OTL corridor traverses Haghpat village, where
Haghpat Monastery, an area of national importance for tourislocased
However, the monastery will not directly be affected as the line corridor will
have a distance of more than 45QseePhoto9-6). In order to reduce the
visual impact of towers the olti10 kV OTL towersshall be completely
dismantled. This shall include removal of no longer used tower fundaments.
Thus, the number of towers will remain more or less the same.

- . ‘ Yo

Photo 9-6: Haghpat Monastery in af distancerbm the planned corridor
(picturetaken from the proposed corridor)

During field visits two cultural sites were identified, which were located in
theROW of the existing or the new 110 kV OTL:

1 Northeast of Haghpat village between APs 12 &3 a cultural site
(Khachkar stone, sd@hoto9-7), is located in the corridor of the existing
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110 kV line. During construction and dismantling of the old line this
cultural site may not be damaged in any way.

Photo 9-7: Khachkar stone withiexisting110 kV OTLcorridor northeast dflaghpat

1 Between APs 15 and 16 the ruin of a church and an adjacent graveyard
are located in in the corridor of the prged 110 kVOTLs (seePhoto
9-8). If a tower has to be located near to this cultural gieMinistry of
Culture will have to be consulted

Photo 9-8: Church ruin ad adjacent graveyard located in the proposed corridor

No otherphysical cultural property is located within the RQAWd that is
confirmed bythe Ministry of Culture NonethelessHVEN will send data
aboutplannedtower locationsand access roads RA Ministry of Culture,
which will issue finalopinion whether any physical or cultural property
exists at proposed tower locations before construction warkan unlikely
case of the Ministry having any reservations in regard to individual towers,
HVEN will suggestind the Ministry will approve thenelocation This isa
commonpre-constructiorprocedure established by thational law.

Chance Find Procedure

For the case of unexpected encounter of Cultural and Historical Sites a
Chance Find Procedure haskte implemented. In case of any chance finds,
the construction has to be stopped immediately and the Agency of
Protection of Historical and Cultural Monuments / Ministry of Culture has
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to be informed to agree on further steps (as according to Armenian Law
The Chance Find Procedure will include:

1 Stop the construction activities immediately in the area of the find.

1 Notify the responsible local authorities and the Ministry of Culture.

1 Evaluation of the findings to be performed by the archaeologists of the
Agency of Protection of Historical and Cultural Monuments / Ministry of
Culture.

9 Decision on how to handle the find to be taken by the responsible
authorities and implementation of the decision concerning the
management of the finding.

1 Construction workcould resume only after written permission is given
from the responsible local authorities and the Ministry of Culture
concerning safeguard of the heritage.

For implementing the Chance Find procedure no costs will arise for the
Construction Contractoand the related excavation and conservation costs
will be paidfrom the Governmenbudget The Construction Contractor will

not beentitled forcompensabn for idle time while Chance Finds are dealt
with, because due to linear nature of the infrastructuomtractor will be

able tocontinue works on other sections of the GTL

L Extent of Impact | Duration of Direct/
Impact of/ on Sensitivity .
on/ by Impact Indirect
Short term | Direct and
during indirect by
. . o construction | the physical
Ahlisy fand AAA A long term by| presence of
Cultural Sites . .
the physical| the line
presence of (visual
towers aspect)

9.4.4 Health and Safety

Within HVEN the Safety Engineering and Reliability Service is responsible
for all safety aspects at the high voltage substations and overhead
transmission lines.

Direct impacts on Health and Safety during construction of the planned
transmission lines may result from various factors as electrocution during
construction, sanitary situation during construction, e.g. contamination of
water, sexuallytransmitted disease$STD), especially HIV/AIDSdue to
contact of workers and population etc.

As the construction will be undertaken in an environment, where other
functioning lines are present in the vicinity the risk of electrocution may be
increased insome areas, especially those where the distance between the
lines is small or where crossing of existing lines is planned.
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A potential impact for the health and safety of workers could be further
related to work accidents during construction of the lore due to
contaminated drinking water or food.

Wor kersd camps have to meet the
on worker accommodatiofisincluding e.g. provision of an dequate
number of anitation facilities, medical facilities, dormitory facilities etc.

req-t

Indirect impacts on Health and Safety are related to the stability and
functioning of the Armenian Power Grid. The indirect impact of the Project
will only gradually increase a risk that exists haitit relation to the Project
e.g. in case of a natural disaster.

The Construction Contractor will develop an appropriate Health, Safety and
Environment Management Plan for the construction phase and implement a
Health, Safety and Environment Managemenst&y (HSEMS) during
construction. An H&S manager of the CC shall be on duty all the time
during construction period.

Impact of/ on Sensitivit Extent of Impact | Duration of Direct/

P y on/ by Impact Indirect
- A Short term

Health and Safety AA A during Direct
constructon

9.4.5 Infrastructure

Minimal ground clearance will be sufficient in order to avoid negative
interference to the traffithatoccurs in case of road crossingsoper traffic
management will avoid negative impacts on traffic as far as possible.

Wherethe new110 kV OTLs run parallel to existing other lines (35 kV,
110kV and 220 kV OTL} a minimum distance between the new line and the
other power lines has to be chosen, that ensures the widthROtvof both
parallel running lines. Where the exigf lines are crossed by the ngéd0kV
OTLs adequate precaution measures have to be takesdagdateninimum
distances between the conductergt m, according to Tractebel Engineering
2014)have to beensured.

e Extent of Impact | Duration of Direct/
Impact of/ on Sensitivity ]
on/ by Impact Indirect
A A Short term
Infrastructure A A during Direct
construction

According to HVEN and Tractebel Engineering (2014) will not be
required to disconnedhe existing lines from the grid during construction.
Thusno power outage will occur during construction works.
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9.4.6 Gender Aspects

The construction of the lines may increase existing gender disparities, as
benefits from construction work will be earned mostly by men and access
and control over compensation paymeats likely to be at the disposal of
men and not of women, which increases the probability that the family will
benefit less. There is a considerable percentage of single women headed
households in the area, who are among the most vulnerable people. If
resdtlement issues arise, for single women headed households the same
procedure applies as for vulnerable people.

L Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity :
on/ by Impact Indirect
Gender Aspects AA A if any Short term Indirect

9.4.7 Vulnerable People

In Lori Marz the incidence of poverty is about 45.4 % in Tavush Marz
26.7%, including urban areas, where poverty incidence is expected to be
lower. In remote areas and above 1BOQiltitude poverty incidence is
generally considerably higher. R#® make a living from subsistence based
agriculture and shepherding. Most of the poor people are vulnerable to
trends, shocks and seasonality, meaning that a reduction in rainfall due to
climate change, unexpected events like earth quakes or simplyeatdiod

the winter season brings them to the edge of sustaining their livelihood.

Possible impacts on vulnerable people will only occur during construction.
Potential impacts as expropriation of land or damages to crops could reduce
the livelihood base ofulnerable people to the extent that their livelihood is
critically endangered. Most of the vulnerable people do not have land titles
or own very little land. In this case already the loss of a surface of a tower
foundation could result in vulnerabilityn most cases safe drinking water,
medical assistance, education etc. are also issues of concern.

The lack of social capital and trust in institutions and legal support makes
people below the poverty line especially vulnerable to injustices regarding
compensation payments and resettlement. Full livelihood restoration as
suggested in OP 4.12 means that people additionally to cash compensation
receive the support to build up a future livelihood. A formal cooperation
with specialized NGOs is suggested.

As mentioned abovepften timesvulnerable peoplare reluctant to voice
their complaints in public and often do not seek legal suppoen treated
unfairly. It is suggested that during construction procassocialspecialist
undertakes field visits and camets interviewswith Project affected
households taconfirm absence of dissatisfaction orin case unrevealed
issues are identified supports the affected people in bringing their cases
forward

Households below the poverty lirend otherwise vulnerableouseholds
may lose their livelihood base if impacted by loss of land or relocation. In
this case, a special livelihood support program shall be implemented.
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L Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity :
on/ by Impact Indirect
Vulnerable people AAA Still unknown Long term Direct

9.4.8 Local Workforce

During the construction period local workforce will be employed for the
construction of towers and stringing procedures. This will contribute to much
needed monetary income in remote rural e towns, where the industrial
basis has eroded. However the income generation opportunity is not of long
term duration.

L Extent of Impact | Duration of Direct/
Impact of/ on Sensitivity .
on/ by Impact Indirect
Short term
Local Workforce AAA é limited to Direct
construction
period

9.5 Social Impacts and their Mitigation during Operation

9.5.1 Land Use

An area of approx. 108 per new tower wil/ have
partly sealed for tower foundations as a permanent impact (of the
construction phasePermanent access roads will have to be established for
maintenance purposebhe remaining land of the line corridors can be used

as agricultural land or as pasture land without restriction. Maintenance
works are not expected to have a major social impactoMmpacts, as
damages to crops during maintenance works will have to be compensated.

. Extent of Impact | Duration of Direct/

Impact of/ on Sensitivity :
on/ by Impact Indirect
Land Use A A Long term Direct

9.5.2 Electricity Supply

Due to the dilapidated conditioof the existing power lingoutagesare
likely in case of no Project interventiodn increased stability of the
electricity supply, especially if a raising demand is expected, is a locally
positive impact of the Project. An increased efficiency / radaocof
transmission losses in the electricity network will be regionally positive.

Impact of/ on Sensitivit Extent of Impact | Duration of Direct/
P y on/ by Impact Indirect
Electricity Supply AAA éeé Long term Direct
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9.6 Summary of Impacts

Table 9-2: Summary of impacts during design phase

Impact of/ on Sensitivity Extent of Impact on/ by Duration of Impact Ilr?clirlfggt
Line routing AA A Long term Direct
Access roads AA AA Long term Direct
Table 9-3: Summary of impacts during construction phase
e . Direct/
Impact of/on Sensitivity Extent of Impact on/by Duration of Impact Indirect
Landscape A A Long term impacts by the | Direct by thephysm;al
physical presence of tower| presence of the line
Flora and Fauna AA AA Longterm Direct
Soil Erosion AA A Long term Direct
Soil - 5
AA A
Water Resources Short term during Direct
a) Groundwater A A construction
b) Surface Water AA A
Solid Waste (generated by constian ~ Short term during .
L I A : Indirect
activities and by workers) AA construction
Dismantling of old Line A Long term Direct
Noise A A Short term during Direct
construction
Air Quality A A Short term during Direct
construction
Land Use and Land Acquisitio A A Long term Direct
Loss of Houses and Livelihood AA Aif any Long term Direct

Involuntary Displacement
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Impact of/on Sensitivity Extent of Impact on/by Duration of Impact |Eg|?§;/t
Short term during Direct and indirect by
Historical and Cultural Sites AAA A construction and long term) the physical presenc
impacts by the physical of the line (visual
presence of towers aspect)
Health and Safety AA A Short term during Direct
construction
Infrastructure A A Short tern during Direct
construction
Gender Aspects AA A ifany Short termduring Indirect
construction
Vulnerable people AAA Still unknown Long term Direct
Local Workforce AAA é Short term limited to Direct
construction period
Table 9-4: Summary of impacts during operation phase
i . Direct/
Impact of/ on Sensitivity Extent of Impact on/ by Duration of Impact Indirect
Flora A A Long term Direct
Fauna A A Long term Direct
Noise AA A Long term Indirect
Climate Change AAA ° Long term Indirect
Electric and Magnetic Fields
for the public A A Long term Indirect
at the workplaces A A
Land use A A Long term Direct
Electricity Supply AAA Aeé Long term Direct

Extent of impact:

AAA = high

AA = medium

A = low

° = nil

é = locally positive
éé = regionally positive

Extent of sensitivity

> >
>
>

high
medium
low

84



Final Draft ESIA Replacemenbf OTLs Lalvar and Noyemberyan, Armenia

10. Environmental and Social Management Plan

The ESMP establishes a critical link between the management and
mitigation measures specified in this report and the proper implementation
of the measures during design, construction and operation pbases
Project. It summarizes the anticipated environmental and social impacts and
provides details on the measures; responsibilities to mitigate these impacts;
the costs of mitigation; and, the ways in which implementation and
effectiveness of the meassrwill be monitored and supervised.

The ESMP will be part of the tender documents for replaceme@Tab
Lalvar and Noyemberyan and will become integral part of civil works
contract(s). HVEN will have overall responsibility for the implementation
of the ESMP and may supplement itshouse capacity for environmental
and social monitoring of works by contracting high quality consultant
services for technical supervision of works that would include oversight on
the adherence of civil works providers witBP.

In summary itcanbe concluded that the proposed replacement of 110 kV
Lalvar andNoyemberyarOTLs can be constructed and operated without
having significant adverse impacts on the ecological and social
environment, if all mitigation measures proped in the ESMP are
implemented.
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10.1 Mitigation Measures

10.1.1 Mitigation Measures for the Design and Pre-Construction Phase

Table 10-1: Summary oMitigation Measures for Desigaind PreConstructiorPhase

Mitigation measures to be applied duringlesignand pre-construction phase

Issue for Mitigation: Line routing , access roads

Budget for

Mitigation measures Responsible Party implementing (USD)

Implementation of proposdaypasses of OTkorridor and / or shiftingf tower locationgo avoid anyphysical
relocation(seeSection6.2)

ABird friendlyodo design of)towers (e.g. fitted wit

Adopt design of towertd the seismic risk level in the investigation area

Use long span towers in order to bridge vallelss reducing number of felled trees in forested areas

Consider bypasses in case of crossing cultural heritage sitesdetermined in consultation with Ministry of Cultur

X — ; ) Design Contractor ) )
Keep a distance of 100 m from riparian areas, if possible (at least 50 m) for towers Included in construction

Towers are not to be placed in orchards, vineyards, etc. Construction Contractor costs

Locate towers near to existing roads, to miningaastruction of new access tracks / roads

Inform Agency for the Protection of Monuments / Ministry of Cultab®ut construction of towers or access roads
avoid crossing of historical or cultural sites

Inform PAPSs prior to land survey that ptations / trees could be affected

Inform PAPs prior to land survey on compensation mechanisms

Pay compensation for all damages caused during the land survey in compliance with the project RPF
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10.1.2 Mitigation Measures for the Construction Phase

Table 10-2: Summary of Mitigation Measures during Construction Activities concerning Protection of Flora and Fauna

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Flora and Fauna

Budget for

Mitigation measures(considering EHS5uidelines: Electric Power Transmission and Distribution) Responsible Party implementing (USD)

Avoid construction during breeding / nesting season (Madeine) in forested areas

Determination of necessary lay down areas together with the environmental site manager to prevent the cuttir

Avoid complete clearing of the ROW during construction works

Protect large trees located adjacerth construction sites with wooden barriers to prevent unintended destructi

Protect root zones of large trees from excessive weight of machinery or excavated material

Included in construction

Mark extent of the lay down areas and the routing of the access roads Construction Contractor costs

Prohilit plantcollecting and hunting; instruct workers not to disturb animals; do not allow access to the forest

Use existing roads / tracks as far as possible; refurbish existing access roads / tracks at forested areas, if nec

Tower locations withat access track shall be reached along the ROW if possible, to minimize felling of trees

Careful design of new access roads (if any); avoid access roads crossing creeks and rivers

Minimize introduction of foreign soil and avoid introduction of aliemasive plants to the power line corridor

Installation of clearly visible high contrast (i.e. black and white) moving bird flight diverters at the ground wires

recommended, where the line crosses gorges (see Seian Construction Contractor| 45,000 for installation

Implementation of management plan for replanting of forest appsoved by Forest Departmeimicluding: area
twice as big as area, where trees were felled; replantimgligenoussite specific tree species near to sites where { Costs for replanting to

. . ; ; Construction Contractor
were felled(e.g. in degraded forest areasitio 2 new trees for 1 felled tree, according to national law be determined after fina

Lead accurate record of all extracted trees suney of tower

Forest Department ;
Revegetate all disturbed areas and rehabilitate a locations

specific and adaptive plant species (trees in ratio 2 new treedeibed tree, according to national law)
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Table 10-3: Summary of Mitigation Measures during Construction Activities concerning Erosion Control

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Erosion

Budget for

Mitigation measures(consideringeHS-Guidelines: Construction and Decommissioning) Responsible Party implementing (USD)

Minimize removing topsoil at tower sites

Bring back topsoil to its original place, after having finished the erection of the tower

Reseeding replanting of native gragshrub species at tower sites

Careful selection of locations for new access roads (if necessary)

Implement eosion prevention measures at access roads

Avoid deposits of loose spoils on steep slopes or near rivers and drainage channels

Protect excess spoils from runoff

Excess spoil and soil will be left in orderly piles, covered with topsoil, avegetatd with native species Construction Contractor| 'N¢luded in construction

. ; X ] costs
Implement drainage control measures (culverts, berms, etpgronanenéccess roads, if they are in steep or eresi

prone areas

Rehabilitation of new access roads not needed anymore after construction works

Repair Andscap damage due to work in wet weather as soon as possible when construction is complete in thg

Minimize off-road vehicle and equipment use

Avoid construction near watercourses

Preparation and implementation of specific erosion control plainsr{ final technical design is available) are
recommended
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Table 10-4: Summary of Mitigation Measures during Construction Activities concerning Soil and Water Pollution

Mitigation measures to be aplied during construction phase

Issue for Mitigation: Soil and Water pollution

Mitigation measures(considering EHSGuidelines: Water and Sanitation, Wastewater and Ambient Water Qual
Waste Management, Hazardous Material Management)

Budget for

Respensias FeL] implementing (USD)

Regular maintenance of all vehicles and machines at regular service stations, if possible

Maintenance and fieling of the construction equipment only on sealed awtbsed areas

Store all liquid materials (e.g. fuel, engine oil, etc.) and lubricants in locked tanks and on sealed and roofed a

Store construction material as bags of cement etc. in containers in order to avoid rinsing out

Provide proper satation facilities with hanevashing facilities in adequate number, separately for men and wom

Train workers in appropriate sanitation practices

Included in construction

Place plastic or other protective cloth under any areas where towers or other materials will de painte Construction Contractor Costs

Train transporters and workers in spill prevention and control especially in handling of oil and fuel

Provide spilicontrol materials to drivers and workers, in order to clean up spills, if necessary

Report and respond to spills promptly andrtraorkers in how to report

Remove contaminated soil if spills occur and handle as hazardous waste

Collect contaminated spill materials and manage as hazardous waste

Repair any damage to riparian areas, including riverbanks and riverbeds (&ssppn as construction is complets

Table 10-5: Summary of Mitigation Measures during Construction Activities concerning Waste Management

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks from Waste

Mitigation measures(considering EHS5uidelines: Water and Sanitation, Wastewater and Ambient Water Qual
Waste Management, Hazardous Material Management)

Budget for

Responsible Party implementing (USD)

Collect al type of wastes including domestic and sanitary wa&t€swill have to clarify with local authorities, wher{ Construction Contractor
these wastes may be disposedvidhste disposal shall be done by communal services where the waste will be
generated. Local authorities

Included in
construction costs

89



Final Draft ESIA

Replacemenbf OTLs Lalvar and Noyemberyan, Armenia

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks from Waste

Mitigation measures(considering EHSGuidelines: Water and Sanitation, Wastewater and Ambient Water Qual
Waste Management, Hazardous Material Management)

Responsible Party

Budget for
implementing (USD)

Development of Waste Management Plan within the HSE Management Plan considering following principles:
waste management hierarchy of avoidamérimizationreusetreatmenidisposal; (ii) segregation of ws (iii)
minimization of construction waste by good technical planning; (iv) training of staff

Implementation of a Waste Management System

Store all hazardous waste (e.g. oil, fuel, paint, spittaminated soil) in adequate storage sites at s/s AlaZerdi

Train workers in handling and disposal of recyclable, sanitary, solid, liquid and hazardous waste

Scrap metl from dismantling of existing 110 kV lin@ron, steel, copper etcshall be reused or sold for recycling

Only certified companies shall be contracted for waste recycling

Construction Contractor

Included in
construction costs

Costs for storage sites
covered under ETNIP
Project

Included in construction
costs

No costs, as scrap meta
will be sold

Table 10-6: Summary of Mitigation Measures during Construction Activities concerning Landscape and Visual Aspects

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Landscape and Visual Aspects

Mitigation measures

Responsible Party

Budget for
implementing (USD)

Di smantling of workersdéd camps and harmonizati on ¢

Complete ésmantling ofexisting 110 kVOTLs (including removal ofowers andundaments)

Construction Contractor

No costs, as scrap mete
will be sold for
recycling
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Table 10-7: Summary of Mitigation Measures during Construction Activities concerning Noise

Mitigation measures to be applied duringconstruction phase

Issuefor Mitigation: Noise

Mitigation measures(considering EHS5uideline: Noise Management)

Responsible Party

Budget for
implementing (USD)

Optimization of transportation management to avoid needless truck drives

Allow truck movements only during daylight, but not betwegmvand Gam

Reduce vehicle speeds (stick to recommended speeds) in populated areas

Use low sound power mechanical equipment, whenever possible

Regular maintenance and seeriof building machinery and other vehicles during construction works

Shut down or throttling down of noisy machinery to a minimum

For workers noise levels shall be kept below 80 dB (A), wherever possible. In case of exceeding this value, he
protections must be provided to workers and warning signs must be installed

For residents the noise levels may not exceed 55 dB (A) or result in a maximum increase in background level
3 dB (A) at the nearest receptor location-sife

Notify nearbyresidents and businesses at least 24 hours in advance if particularly noisy activities are anticipat

Conduct noisggenerating activities near to occupied buildings only between 9 am and 4 pm

Construction Contractor

Included in constru@n
costs

Table 10-8: Summary of Mitigation Measures during Construction Activities concerning Air Quality

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks for Air Quality

Mitigation measures(considering EHS5uideline: Air Emissias and Ambient Air Quality)

Responsible Party

Budget for
implementing (USD)

Limitations of size, weight or axe loads of vehicles using particularly difficult roads

Reduction of speed and limited mawent of vehicles

Optimize transportation management to avoid needless truck trips

Maintain vehicles and construction machinery properly, as recommended by suppliers

Cover truck beds with tarps during material transport

Construction Contractor

Included in construction
costs
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Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks for Air Quality

Mitigation measures(considering EHSGuideline: Air Emissias and Ambient Air Quality)

Responsible Party

Budget for
implementing (USD)

Use dustsuppressing watespray during civil works, where necessary

Store and handle material appropriately to limit dust (e.g. protect cement with tarpaulins)

Avoid unnecessary idling of construction machines and veshicle

Prohibit open burning of construction / waste material at the site

Construction Contractor

Included in construction
costs

Table 10-9: Summary of Mitigation Measures during Construction Activities concerning Historical and Cultural Sites

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks for Historical and Cultural Sites

Mitigation measures

Responsible Party

Budget for
implementing (USD)

Avoid any damage to cultural sites in line corridor and keep tower locati@sadequate distance (see Sec@idnd

Implementation of Chance Find Procedure (seei@e8t4.3 and training of the construction workers

Report chance finds immediately to the Ministry of Culture of RA, Dep. Protection of Monuments and Historicg

Agree with representatives of Ddprotection of Monuments and Historical Sites of RA about location of towers
new access roads (including proposed bypasseglvance of construction

Shifting of tower locations have to be approved by Dep. Protection of Monuments and Historicaf Rife

Construction Contractor
HVEN

Dep. Protection of
Monuments and
Historical Sites of RA

Included in construction
costs
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Table 10-10: Summary of Mitigation Measures during Construction Activities concerning Employee Health and Safety

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks for Employee Health and Safety

Budget for

Mitigation measures Responsible Party implementing (USD)

Development of an HSE Policy for the construction phase, in advance of construction activities

Development of an HSE Management Plan for the construction phase (shall include Waste Management Plar
advance of construction activities

Installation of an HSE Management System (HSEMS) during the construction phase

Make sure that allvorkers have a health insurance

Provide proper sanitation facilities with haméshing facilities in adequate number, separately for men and wom

Provide HIV/AIDS protection equipment for workers

I nstall warning si gnstowérd)substationsete.f E|l ect rocuti ono &

Accommodation of workers in adjacent towns has the first priority. In the case that construction camps are ne
these will be located in accordance with relevant municipal authorities

Wor ker sd camps hiramweats df I6C/EBRI2 duidande eoter(seaySeidrv)

Provide workers with appropriate protective equipment (PPE) (dust, noise, etc.)

Construction Contractor Included in construatin
Train workers accordingly regarding work at heights, electricavahétular safety, handling of hazardous materia| costs

PPE, hazard avoidance and reduction measures, use of first aid and rescue techniques, emergency response

All work crews shall have at least one person (two is strongly preferred) trained indfirst a

Provide first aid kits and fire extinguishers at all Project sites and in all vehicles

If work crews are in remote areas, they shall be equipped with cellular phones or radios

Forbid alcohol and other drwgs at construction si

Set up mobile clinics for workers capable of treating all injuries and diseases occurring at the construction sitg

Assure transfer of injured workers to hospitals in the case of serious accidents

Identify area emergency responders, hospigadid,clinics, and provide advance notice of Project activities

Implement programs for medical screening, health and safety monitoring, and reporting

Limit occupational exposure to EMF by use of shielding materials, and train workers accordingly

Remrd workhours as well as all accidents and incidents
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Table 10-11: Summary of Mitigation Measures during Construction Activities concerning Public Health and Safety

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks for Public Health and Safety

Budget for

Mitigation measures(considering EHS5uideline: Community Health and Safety) Responsible Party implementing (USD)

Notification of the public on upcoming constructiactivities in adjacent villages and through media, in advance
construction period

Public education and outreach efforts to provide information about hazard awareness, safety measures, repo
unsafe conditions and environmental impacts in adjacent villages, in advance of construction period

Inform population along public roads in advance in case of transporting heavy equipment

Provide adequate security measures to prevent accidents anyd(@g. keeping speed limits on public roads,
grounding objects)

; ; - - - - - Construction Contract Included in construction
Use warning signs at access points along main roads, and around work sites near villages or residences onstruction Lontractor) . s

Provide clear and adequate signage to identify work areas and hazardous egjlipfoencommencement of
relevant construction

Install warning signs at all towers and sensitize the community on dangers of electricity, and risks of electrocy

Provide adequate security to prevent public access to the substations, wohasdedous materials and waste

Establish worker code of conduct to help prevent friction or conflict with communities

No houses are allowed in 50 m corriqaayleave) of the overhead line

Table 10-12: Summary of Mitigation Measures during Construction Activities concerning Traffic Management and Other Infrastructure

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks from / for Traffic and for Other Infrastructur e

Budget for

Mitigation measures Responsible Party implementing (USD)

Announce start and duration of works through media and signs to the public in advance of construction periog

Keep speed limitsi public roads Included in construction

Construction Contractor costs
Establish rightsof-way, speed limits onsite (20 km/h, walking pace for heavy trucks), vehicle inspection require
operating rules and procedures before commencement of construction
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Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Risks from / for Traffic and for Other Infrastructur e

Budget for

Mitigation measures Responsible Party implementing (USD)

Licensing and training of drivers; improvemefidoiving skills

Training and licensing industrial vehicle operators in the safe operation of specialized vehicles, including safe
/ unloading, and load limits

Maintain vehicles regularlyradl use manufacturer approved parts to minimize potentially serious accidents caus
equipment malfunction or premature failure

Arrange worker bus transport to minimize external traffic in advance of construction period

Collaborate with local commmities and authorities to improve signage, visibility and overall safety of roads,
particularly along stretches located near schools or other locations where children may be present, in advanc
construction period

Collaborate with local communitiesi@ducation about traffic and pedestrian safety, in advance of construction | Included in construction

X - - Construction Contractor t
Allow the traffic to pass through the work in progress where possible costs

Erect signs that the traffic is aware from far, where the actual construction sites are located

Coordination with emergency responders

Ensure all equipment is visible to the traffic through either illumination or suitable marking

Ensure that the work areas are lighted well

Sign the actual construction site area sufficiently at night

Keep minimum distance to existing power lines (35/ 110/ 220 kV OTLSs) that ensures the widtiRafwhef both
parallel runnindines

Where crossing existingowerlines adequate minimum distances between the condetdren)have to be ensured
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Table 10-13: Summary of Mitigation Measures during Construction Activities concerning Social Impacts

Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Social Impacts

Miti gation measures

Responsible Party

Budget for
implementing (USD)

Limitation of construction of access roads and careful routing to minimize impacts on agricultural land

Location of laydown areas cleso existing roads in neproductive areas to minimize interference with agricultural
activities and to facilitate site cleaqp and rehabilitation

Mi ni mi ze surface of and damage caused wor ker s

by

Shift towers to avoid orchards, vineyardaradens

Presence of an impartial person to receive complaints during the construction process

Develop and implement a naliscriminatory hiring and wage policy (clearly stating that the company will not
discriminate in hiring and salaries based ondgenage, religion, ethnicity or place of origin)

Prosecute offenses related to payment of wages bgautbactors strictly

Prioritize employment of local people for construction works

Improve recruitment of women for construction works

Legalexperts will support PAP who are not registered land owners with legalization of land titles

Construction Contractor

Included in construction
costs

Pay compensation to PAP for damages and loss of crops and for expropriation of land

Construction Contractor

Costs for compensation
will be calculated in the
referring RAP

Documentation of compensation payments

Develop and implement a RAP based on the Project related RPF (Consultation with PAP about their developt
priorities in the framework of RAP delopment)

Construction Contractor

Included in construction
costs

Includedn the
constructiorcost

Zero tolerance for sexual har assment at the work

Strengthen district administrations on gender issuesréceive complaints by women)

Construction Contractor

Included in construction
costs

Cash compensations shall be made in presence of male and female household members

Bank accounts shall be accessible both for male and female household members

Implement and communicate an accessible grievanceanisch for PAP to address complaints at the local level
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Mitigation measures to be applied duringconstruction phase

Issue for Mitigation: Social Impacts

L . Budget for
Miti gation measures Responsible Party implementing (USD)
Develop and implement a RAP implementation compliance report Consultant Lnucéléifd in the project

10.1.3 Mitigation Measures for the Operation and Maintenance Phase

Table 10-14: Summary of Mitigation Measures during Operation and Maintenance Activities concerning Protection of Flora and Fauna
Mitigation measures to be applied duringoperation and maintenance
Issue for Mitigation: Flora and Fauna

Budget for

Mitiga tion measures(considering EHSGuidelines: Electric Power Transmission and Distribution) Responsible Party implementing (USD)

Avoid complete clearing of the ROW during maintenance works

Cut down aly mature and tall trees from the corridor while not tampering understory plants

Selective felling and pruning of trees adjacent to the corridor

ImplementCompensatory Tree Planting Plan using ratio:tfahd indicating areas for planting, age apécies
composition of seedlings, and maintenance requirements for a two year period Included in operational

Avoid maintenance during breeding / nesting season (Madcime) in forested areas Operator (HVEN) costs

Prohibit plantcollecting and hunting in the vicinity of the RQWo not allowaccess to the forest

Use of berms at roads is recommended to limit vehicle access by trespassers at forested areas

Strict prohibition ofherbicideusefor maintaining the ROW

Check proper adjustment of bird diverters during maintenance works

Table 10-15: Summary of Mitigation Measures during Operation and Maintenance Activities concerning Soil and Water Pollution
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Mitigation measures to be applied duringoperation and maintenance

Issue for Mitigation: Soil and Water Pollution

Mitigation measures(considering EHSGuidelines: Water and Sanitation, Wastewater and Ambient Water Qual
Waste Management, Hazardous Material Management)

Budget for

Responsible Party implementing (USD)

Provide proper satation facilities for maintenance workers

Included in operational

Train maintenance workers in appropriate sanitation practices Operator (HVEN) costs

Train maintenance workers in proper management of recyclable, sanitary, solid, liquid, and hazastkEsis

Included in operational
costs

Make arrangements for proper waste handling, treatment and disposal Operator (HVEN)

Provide spilicontrol materials to drivers and maintenance workers, in order to clean up spills, if necessary

Report and respahto spills promptly and train maintenance workers in how to report

Remove contaminated soil if spills occur and handle as hazardous waste

Collect contaminated spill materials and manage as hazardous waste

Table 10-16: Summary of Mitigation Measures during Operation and Maintenance Activities concerning Noise

Mitigation measures to be applied duringoperation and maintenance

Issue for Mitigation: Noise

Budget for

Mitigation measures(considering EHS5uideline: Noise Management) Responsible Party implementing (USD)

Use low sound power mechanical equipment, whenever possible

Reduce vehicle speeds (stick to recommended speeds) in populated areas

Forworkers noise levels shall be kept below 80 dB (A), wherever possible. In case of exceeding this value, he
protections must be provided to workers and warning signs must be installed Included in operational

: ; - ; ; . Operator (HVEN)
For residents the noise levels may not exceed 55 dB (A) or nresuthaximum increase in background levels of costs

3 dB (A) at the nearest receptor location-sife

Notify nearby residents and businesses at least 24 hours in advance if particularly noisy activities are anticipa

Conduct nois@enerating activitieeear to occupied buildings only between 9 am and 4 pm

Table 10-17: Summary of Mitigation Measures during Operation and Maintenance Activities concerning Air Quality
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Mitigation measures to be applied durhg operation and maintenance

Issue for Mitigation: Risks for Air Quality

Budget for

Mitigation measures(considering EHS5uideline: Air Emissions and Ambient Air Quality) Responsible Party implementing (USD)

Maintain vehicles and engines properly, aoramended by suppliers

Included in operational

Avoid unnecessary idling of vehicles Operator (HVEN) costs
Train maintenance workers accordingly
Table 10-18 Summary of Mitigation Measures during Opima and Maintenance Activities concerning Employee Health and Safety
Mitigation measures to be applied duringoperation and maintenance
Issue for Mitigation: Employee Health and Safety
Budget for

Mitigation measures Responsible Party implementing (USD)

Develop a Health and Safety Management Plan (HSMP) and implement an Health and Safety Management S

(HSMS) for operation and maintenance Operator (HVEN) HVEN budget

Table 10-19: Summary of MitigatiorMeasures during Operation and Maintenance Activities concerning Public Health and Safety

Mitigation measures to be applied duringoperation and maintenance

Issue for Mitigation: Public Health and Safety

Budget for

Mitigation measures(considering EHS5uideline: Conmunity Health and Safety) Responsible Party implementing (USD)

Conduct Information / Awareness Campaigns on the dangers of a high voltage line (before start of operation)

Provide proper signage tdentify work areas and hazardous equipment Included in operational

- , , ; Operator (HVEN)
Keep speed limits on public roads during maintenance works costs

No houses are allowed in 50 m corridor (wayleave) of the overhead line

Table 10-20: Summary oMitigation Measures during Operation and Maintenance Activities concerning Social Impacts
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Mitigation measures to be applied duringoperation and maintenance

Issue for Mitigation: Social Impacts

Budget for

Mitigation measures Responsible Party implementing (USD)

Land within the ROW can further be used for agricultural purposes

Inform local residents before undertaking maintenance measures involving clearing of land in ROW or potenti
damage to crops

Included in operational

Operator (HVEN) costs

Pay mmpensations for damaged crops during maintenance
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10.2 Environmental and Social Monitoring

HVEN, in the capacity of an implementing agency for ESRP, will be responsible for monitoring environamehtdcialperformance of
contractor during physical woskand ensure adherence to the ESMP. HVEN may undertake this task fully relaying droitsarcapacity or
supplement own capacity with external consultant services. HVEN must produce monthly environmental and social monittsiragdepo
include analytial information on environmentahd sociaperformance under the replacemenOdiLs Lalvar andNoyemberyan into general
ESRP progress reports on regular ba$i$EN will be responsiblalsofor monitoringof environmental and social performance duringragion
and maintenancef the OTLs

10.2.1 Monitoring Measures during Design and Pre-Construction Phase

Table 10-21: Summary of MonitorindMleasures during Desigand PreConstructiorPhase

h How ) When h
. What Where (Is the parameter to be monitored?) (Define the Who
Activity / Impact . (Is the parameter t (Is responsible
(Is the parameter to be monitored b itored? frequency / or f toring?
e monitored?) Method Indicator continuous?) or monitoring?)
Preconstruction grvey of birds . Inspection of pre Data about birds and In advance of
Impacts on Faung HVEN office . batsalong ROW ; HVEN
and bats alontheROW construction survey compiled construction
Implementation Haghpat village
of proposed | Bypassesiesignedind/ or towers [y eghotsyillage Visual inspection of | No buildings over During Design
bypasseso avoid | shiftedto avoid overspanning of lannina documents | spanned Phase HVEN
anyphysical buildings South of_ Pokr P 9 P
relocation Ayrum village
. . . . . Visual inspection of iBird f ! | e During Design
Impacton birds | i Bi r d fdesigreofitdweng 0 | Location of towers . of towers (e.g. fitted HVEN
planning documents IR Phase
with bird diverters)
Seismic impacts Ad_opt_de_S|gn of towers to the Location of towers Vlsua_l inspection of To_wer_s a_dopted to During Design HVEN
seismic risk level planning documents | seismic risk level Phase
Overspanning U;e long span towers in order to Location of towers V|suall inspection of Long span towers use( During Design HVEN
valleys bridge valleys planning documents | atvalleys Phase
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Activity / Impact

What
(Is the parameter to be monitored

Where

(Is the parameter t

be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Keep a distance of 100 m from

Distance (at least

Impqct on riparian areas, if possible (at least| Location of towers V|sua.l inspection of 50 m) from riparian During Design HVEN
riparian areas planning documents Phase
50 m) for towers areas kept
Impact on land Towers are not to be placed in Location of towers Visual inspection of No towers located in | During Design HVEN
use orchards, vineyards, etc. planning documents | orchards, vineyards Phase
Construction of Locate towgr; hear to eX'St”?g . Visual inspection of Towers located near tq During Design
roads, to minimize construction of| Location of towers . - HVEN
new access raks planning documents | existing roads Phase
new access tracks / roads
Inform Ministry of Culture about . Ministry informed
S : Location of new . . .
Historical and construction of towers or access towers and new Inspection of records about construction of | During Design HVEN
cultural sites roads, to avoid crossing of P towers and access Phase
S . access roads
historical or cultural sites roads
Inform PAP prior to land survey PAP informed about
about possible affection ossible affection i i
P Interviews with PAP P During Design HVEN

Impacts on
plantations / trees

Inform PAP prior to land survey of
compensation mechanisms

etc.

Pay compensation for all damage
caused during the land survey in
compliance with the project RPF

Pl aces
residence

of

PAP informed about
compensations

Phase

Inspection of
compensation
payments

All compensations
paid

After damages
due to land
survey

(for details and
budget see RAP)
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10.2.2

Monitoring Measures during Construction Phase

Table 10-22: Summary of Monitoring Measures during Construction Activities

Activity / Impact

What
(Is the parameteotbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When
(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Impacts on Flora
and Fauna from

Determination of necessary lay
down areas together with the
environmental site manager to
minimize cutting of trees

Mark extent of the lay down areas
and the routing of the access road

Use existing roads / tracks as far a

Visual inspection

Lay down areas
determined
accordingly

Lay down areas and
access roads marked

Existing access roads

Regularly duing

lavdown areas and possible; refurbish existing access| Construction sites Visual i . f used refurbishedf construction HVEN
Y roads / tracks at forested areas ISualInspection o necessary
access roads - planning documents -
Careful design of newccess roads No creekd rivers
(if any); avoid access roads crossil crossed by access
creeks and rivers roads
Reach tower locations without
) As few new access
access tracks along ROW if :
. tracks as possible
possible
Avoid construction during breeding No construction in
/ nesting season (Marechlune) in relevant areas during
forested areas ) ) breeding season
— - Construction sites
Proh_lblt plan{collectlng and at forested areas
Impacts on Flora hunting; instruct workers not to o
and Fauna from disturb animals; do not allow acce . . . No incidents Regularly during
’ Visual inspection HVEN

construction
activities

to the forest

Installation of clearly visible high
contrasf(i.e. black and white)
moving bird flight divertersat the
ground wireswherethe line crosses

gorges

Construction sites
at gorges

Bird diverters
installed in relevant
areas

construction
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Impacts on Flora
and Fauna from

Avoid complete cleang of the
ROW during construction works

Protect large trees located adjacet
to the construction sites with
wooden barriers to prevent
unintended destrucin

ROW not completely
cleared

Large trees protected
accordingly

Regularly during

construction Protect root 'ZOI'IES 'of |arge tree.s Construction sites | Visual inspection construction HVEN
activities from excessive Welght of machiner|
or excavated material
Minimize introduction of foreign No foreian soil and
soil and avoid introduction of alien 0 foreign.
. . . alien invasive plants
invasive plants to the power line .
) introduced
corridor
Record of removed trees kept in a .
. . : Log book in place
log book, including data on the sizg¢ . i
. with adequatentries
and species of trees.
Cqmpihzsatct{ry '_I'reledF_’Iantmg Plan Compensatory Tree
%S'n%f. ' t_ra |o,f|n|c ut_mg Planting Plan in place| During tree
Inflgk;:acri):‘ot?ec;sﬁ: ?Jéng;rﬁzs’ Construction sites with required planting and on | HVEN
Extraction of trees , P ’ Visual inspection information included | monthly basis
species, age of seedlings, and neg at forested areas
. throughout NGO
for mainenance over 2 years : :
Project live
Plantations in place
Compensatory Tree Planting Plan with req”'fed number
) of seedlings of
implemented .
required age and
species composition
Minimize removing topsoil at towel
inimi i sites i i
Minimize erosion at Al tower locations | Visual inspection Topsoil brought back | Regularly during HVEN

tower locations

Bring back topsoil to its original

place, after erection of the tower

to original place

construction
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How
(Is the parameter to be monitored?)

When
(Define the

Where
(Is the parameter t

Who
(Is responsible

What

Activity / Impact

(Is the parametentbe monitored?)

be monitored?)

Method

Indicator

frequency / or
continuous?)

for monitoring?)

Reseeding / replantin

Minimize erosion at Resgedlng / repIantmg_of native All tower locations | Visual inspection at tower sites Regularly during HVEN
tower locations species at new tower sites ; construction
implemented
Avoid deposits of loose spoils on No deposits of loose
steep slopes or near rivers and spoils on steep slopeg
drainage channels or near rivers
Protect excess spoils fromrroff Excess spoils Regularly during
protected construction
Excess spoil and soil will be left in Excess spoil and soil
orderly piles, covered with topsail, covered with topsoil
and revegetated with native specie i ) ) and revegetated
_ Visual inspection
Repair landscape damage due to
L . ) . After relevant
Minimize erosion at| work in we weather as soon as All construction All landscape .
o . S . . construction HVEN
constructiorsites possible when construction is sites damages repaired activities
complete in that area
Minimize off-road vehicle and No off-road vehicle Regularly during
equipment use and equipment use | constriction
Avoid construction near No construction near | Regularly during
watercourses watercourses construction
Preparation and implementation of :
. . . . Erosion control plan
specific erosion control plans (whe Inspection of evsion In advance of
. ) o : developed and :
final technical design is available) control plans . construction
implemented
are recommended
Careful selection of locations for Access roadsarefully
new access roads (if necessary) selected
Minimize erosion at| Implement erosion prevention Location of new . . . Erosion prevention In advance of
Visual inspection measures : HVEN
access roads measures at all access roads access roads . construction
implemented

Implement drainage control

measures (culverts, berms, etc.) o

Drainage control

measures
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Activity / Impact

What
(Is the parametentbe monitored?)

permanent access roads, if they al
in steep or erosioprone areas

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

implemented

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Minimize erosion at

Rehabilitation of new access roadj

Location of new

All access roads not

After construction

Visual inspection needed anymore HVEN
access roads not needed anymore access roads - works
rehabilitaed
_ Regular maintenance of all vehicle Inspection of Vehicles and
Soil and Water and machines at regular service b machines adequately
Pollution from stations, if possible maintenance records | . tained Reaularlv durin
vehicles and —— ; Construction sites — ; , . guiary 91 HVEN
construction Maintenance and +fieling of the Visual inspection of | No unsuitable areas | construction
equipment construction equipment only on maintenance and+e | used for maintenance
sealed and enclosed areas fueling areas and refueling
Store all liquid materials and
Soil and Water lubricants in locked tanks and on Al ol Reaularly duri
Pollution from sealed and roofed areas Construction sites | Visual inspection materials egularly Auring | /e
) - adequately stored construction
inadequate storage | Adequate storage of construction
material in containers
Provide proper sanitation facilities Q:r?i?aut?c:ﬁ P;crinligg; of
i with handwashing facilities in Visual inspection separately for men an
Soil and Water adequate number, separately for o P parately di Regularly during
Pollution from men and women Construction sites WOomen; and in proper tructi HVEN
sanitation facilities condition construction
Train workers in appropriate Inspection of training | All workers trained
sanitation practices records accodingly
Place plastic or other protective .
. . . No spills from
cloth under any areas where tower Visual inspection aintin
_ or other materials will be painted P 9 )
Soil and Water Construction sites Regularly during HVEN

Pollution from spills

Train ransporters and workers in
spill prevention and control
especially handling of oil and fuel

Provide spilticontrol materials to

Inspection of training
records

All workers trained
accordingly

Inspection of

Spill-control

construction
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Activity / Impact

What
(Is the parametentbe monitored?)

drivers and workers, in order to
clean up spills, if necessar

Where

How
(Is the parameter to be monitored?)

(Is the parameter t
be monitored?)

Method

Indicator

equipment

equipment provided

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Soil and Water

Report and respond to spills
promptly and train workers in how
to report

Construction sites

Inspection of spill
reports, and training
records

Number of spil
reports

All workers trained
accordingly

Regularly during

: . . HVEN
Pollution from spills - - - : ) construction
Remove soil contaminated by spill{ Construction sites . : .
and handle as hazardous waste Inspection of spill All contamindged
- - - reports and storage | materials adequately
Collect contaminated spill material] Storage area at s/g
i areas stored
and manage as hazardous waste | Alaverdi2
Soil and Water Repair any damage to riparian are;
Pollution _from |r_10Iud|ng riverbanks and nvgrbe_ds Riparian areas Visual inspection All damages repaired After releyant HVEN
construction at (if any), as son as construction is construction
riparian areas complete
CC clarifies with local authorities, Control of written Written agreement
where to dispose of wastes agreement provided
Develolpment of Waste Manageme . . Control of Waste Waste Management | In advance of
Plan within the HSE Management | Construction sites :
Management Plan Plan developed construction
Waste Managemen{ Plan HVEN
Implementation of a Waste Control of Waste Waste Management
Management System Management System| System implemented
Store hazardous waste in adequat: . . . . All hazardous wastes| Regularly during
. : s/s Alaverdi2 Visual inspection :
storage sites at s/s Alaver2li adequately stored construction
Training in waste T_raln workers in handling a_lnd . : Inspection of training | All workers trained Regularly during
: disposal of recyclable, sanitary, Construction sites . : HVEN
handling N records accordingly construction
solid, liquid and hazardous waste
Scrap metal from dismant of Scrap metal reused ol Regularly durin
Waste recycling existing 110 kV line shall be reuse( Construction sites | Visual inspection P 9 y 9| HVEN

or sold for recycling

sold for recycling

construction
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

When

(Define the
frequency / or

Who

(Is responsible
for monitoring?)

Method Indicator continuous?)
Only certified companies shall be ) Inspection of Waste recycling only | Regularly during
: HVEN office . N e : . HVEN
contracted for waste recycling compani es 6| bycertified companieg construction
. After construction
Locations works supported
Disassemble light constructions Wor ker s 6 | Visual inspectin camps are free of any| from construction HVEN
waste
camps
Remove concrete lining and/or
gravel/sand spread in vehicle
S servicing areas
([))efcomvrylossrmﬂlr;gr Hand over reusable elements of Checking documents | Documents on hand
. waste from disassemhlj of on handover of over of recyclable
and harmonizing . : .
. constructions forecycling reusable waste waste are on file
areas with the _ _
landscape Dispose construction waste _ Documents on
generated from decommissioning ¢ Checking waste .
~ . . allowed disposal of
wor kersé& camps i disposal agreements .
. . " waste are on file
in written by laal authorities
Even out sm! _surface to quasi Earth surface is
natural condition and provide . . . . .
e . Visual inspection harmonized with the
conditions for natural regeneration
; landscape
of local vegetation as relevant
. . . Locations of removed
Demolish old towers, including . . .
) : Visual inspection old towers are free of
their foundations
any waste
Dismantling of old | Hand over metalliceusable Checking documents | Documents on hard After completion
. : . . on handover of over of scrap metal
towers (including elements of towers faecycling Locations of old ; of works for the
reusable waste are on file HVEN
removal of towers removal of old
foundations) Dispose construction waste towers

generated from dismantling of
towers and their foundations in
locations agreed in written by local
authorities

Checking waste
disposal agreements

Documents on
allowed disposal of
waste are on file
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Even out soil surface to quasi
natural condition angrovide
conditions for natural regeneration
of local vegetation as relevant

Visual inspection

Earth surface is
harmonized with the
landscape

Noise impacts on

For workers noise levels shall be
kept below 80 dB (A), wherever
possible. In case @Xxceeding this

Instrumental
measurement in case

Noise level below
80dB (A); if noise
levels higher than

Regularly during

. ; Construction sites . . 80dB (A): workers . HVEN
workers value, hearing protections must be of particularly noisy . . construction
; ; L fitted with PPE and
provided to workers and warning activities . .
. . warning signs
signs must be installed .
installed
Use low sound power mechanical Visual inspection and| Low sound equipment Regularly durin
: P . Construction sites | inspection of used; no complaints 9 y 9| HVEN
equipment, whenever possible . . construction
complaints from residents
Noise impacts on Regular maintenance and service . .
) i ! Inspection of Equipment regularly
workers / public building machinery and other ) e
) ; : maintenance records | maintained
vehicles during construction works
Shut down or throttling down of Inspection of No complaints from
noisy machinery to a minimum complaints residents
L Optimization of transportation Residents living . . .
Noise impacts on . ; Inspection of No complaints from | Regularly during
! management to avoid needless try near construction : . . HVEN
public ; . complaints residents construction
drives sites
Reduce vehicle speeds in populats
areas . .
- Inspection of No complaints from
Alloyv truck movements only during _ . complaints residents
daylight, but not betweenpgm and | Residents living Reqularly durin
6 am near construction 9 y 9| HVEN
sites . constructio
For residents the noise levels may Instrumental Noise level below

not exceed 55 dB (A) or result in a
maximum increase in background

levels of 3 dB (A) at the nearest

measurement in case
of complaints

55dB (A) or
maximum increase

less than 3 dB (A)

109




Final Draft ESIA

Replacemenof OTLs Lalvar and Noyemberyan, Armenia

Activity / Impact

What
(Is the parametentbe monitored?)

receptor location ofsite

Notify nearby residents and
businesses at least 24 hours in
advance if particularly noisy
activities are anticipated

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method Indicator
Residentsnformed at
Interviews least 24 hours in

advance

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Noise impacts on

Conduct noiseggenerating activities

Residents living

Inspection of

No complaints from

Regulaty during

: near to occupied buildings only near construction . . . HVEN
public between 9 am and 4 pm sites complaints residents construction
Limitations of size, weight or axe Size, weight and axe Reqularly durin
loads of vehicles using particularly] Construction sites | Visual inspection load of vehicles 9 Y 9| HVEN
e S corstruction
difficult roads limited
Reduction of speed and limited Inspection of No complaints from
movement of vehicles complaints residents
o Optimize transportation Inspection of
L'mh'tat'(t)n of management to avoid needless tru transportation {\rlio ;eedless truck
exhaust gas trips management P
pollution — - -
Maintain vehicles and constructior . .
) Inspection of Equipment regularly
machinery properly, as ) S
. maintenance records | maintained
recommended by suppliers
Avoid unnecessary idling of
construction machines and vehicle Visual inspection No unnecessairling
Cover_ truck beds with tarps during Construction sites Inspect!on of No.complalnts from Regularly during HVEN
material transport complaints residents construction
Use dustsuppressing water spray Inspection of No complaints from
Limitation of dust during civil works, where nexssary complaints residents
Store and handle material
appropriately to limit dust (e.g. Visual inspection Appropriate storage
protect cement with tarpaulins)
Limitation of smoke | Prohibit open burimg of Construction sites | Visual inspection No open burning of | Regularly during | HVEN
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

and air pollution

construction / waste material

those materials

construction

Impacts on Avoid any damage to cultural sites No damaaes to Reqularly durin
Historical and in line corridor and keep tower Construction sites | Visual inspection g 9 y 9| HVEN
. . \ . cultural sites construction
Cultural sites locations in an adequate distance
Implementation of Chance Find Inspection of chance g:‘oa::lcdeurlzel:nd Reqularly durin
Procedure and training of the find reports and 9 y 9 | HVEN

Impacts on
Historical and
Cultural sites

construction workers

Report chance finds immediately tq
the Ministry of Culture of RA, Dep.
Protection of Monments and
Historical Sites

Agree with representatives of Dep.
Protection of Monuments and

Construction sites

training records

implemented; all
workers trained

construction

Inspection of chance
find reports

All chance finds
reported to Ministry of
Culture

Regularly during
construction

All locations ofnew

Local members
of Agency of
Protection of
Historical and

i Cultural
Historical Sites of RA about Inspection of . towers and access M t
: agreements with ; onuments
location of towers and new access Ministrv of Culture roads agreed with
roads (including proposed bypasse y Ministry of Culture In advance of
in advance of construction construction (Budget for
hifti ft locati h t I ti f monhorng:

Shifting of tower locations have to nspection of Shifting of bwer 5,000 USD
be approved by Dep. Protection of agreements with locations approved
Monuments and Historical Sites Ministry of Culture bp

HSE Policy and Development of an HSE Policy for Inspection of relevant In advance of

y the construction phase, in advanceg Construction sites P HSE Policy developeq construction HVEN

HSE Management

documents

of construction activities works
Development of an HSE

Management Plan for the HSE Management
construction in advance of Plan developed

construction activities

Installation of an HSE Managemen HSE Management During

System (HSEMS) during the
construction phase

System implemented

construction
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Employee Health

Make sure that all workers have a

Il nspection

All workers have

Regularly during

zcr:gs?rig%r?tsites health insurance Construction sites health documents health insurance construction HVEN
Provide proper sanitation facilities ?gﬁ?;?;ﬁ P;c??iggg of
with handwashing facilities in . . .
Visual inspection separately for mn and
adequate number, separately for : .
men and women women, and in proper
condition
Provide first aid kits and fire Interviews . s .
extinguishers at all Project sites an Z;(rt?:] ab?sﬁésrsn?ocirge
in all vehicles Visual inspection 9 P
Employee Health | All work crews shall have at least Inspection of training | Work crews i
and Safety at one person (two is strongly Construction sites P g Regularly during | |\ /e

construction sites

preferred) trained in first aid

Provide HIV/AIDS protection
equipment for workers

Provide vorkers with appropriate
protective equipment (PPE) (dust,
noise, etc.)

Il nstal/l war ni
El ectrocuti
etc.

ng
ono ¢

records

accordingly arranged

Interviews

Protection equipment
provided

Visual inspection

All workers provided
with PPE

Warning signs
installed

construction

Train workers in regard tevork at
heights, electrical and vehicular
safety, handling of hazardous
materials, PPE, hazard avoidance
and reduction measures, use of firg
aid and rescue techniques,
emergency response etc.

Limit occupational exposure to EM

Inspection of training
records

All workers trained
accordingy

Interviews

Shielding materials in
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Activity / Impact

What
(Is the parametentbe monitored?)

by use of shielding materials, and
train workers accordingly

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

Inspection of training
records

place

All workers trained

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

accordingly
Employee Health If work crews are in remote areas, Work crews Reaqularly durin
and Safety at they shall be equipped with cellulaj Construction sites | Visual inspection : : g y 9| HVEN
X . . accordingly equipped| construction

construction ges phones or radios

Accommodate wikers in adjacent ~ Location o

towns if possible Workerso,) . accommodation in

- - accommodation / | Visual inspection -
Employee Health | construction camp be located in | wor ke r s 6 accordance with .
. i 0 erso municipal authoriti Regularly during

and Safety at accordance wh relevant authorities unicipal authorites construction HVEN
accommodation Workersdo camps | Requirements of the

requirements of IFC/EBRD Wor ker s 6 | Visual inspection IFC/EBRD guidance

guidance nofe note are met

Identify area emergency respondel Area emergenc 'gg%i?;?%g?me d In advance of

hospitals, and clinics, and provide 98N | Interviews P construction HVEN

General Employee
Hedth and Safety

advance notice of Project activities|

responders

about Project
activities

works

Forbid alcohol and other drugs at
construction sit

Construction sites;
wor ker so

Inspection of incident
records

No workers found
under influence of
alcohol or other drugs

Regularly during
construction

Set up mobile clinicsar workers
capable of treating all injuries and
diseases occurring at the
construction sites

Assure transfer of injured workers |
hospitals in the case of serious
accidents

Implement programs for medical
screening, health and safety
monitoring, and reporting

Construction sites

Visual inspection

Mobile clinics set up

Inspection of addent
records

Workers transferred tq
hospital in case of
serious accidents

Inspection of records

H&S programs
implemented

113




Final Draft ESIA

Replacemenof OTLs Lalvar and Noyemberyan, Armenia

Activity / Impact

What
(Is the parametentbe monitored?)

Record workhours as well as all
accicents and incidents

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method Indicator
Inspection of records _Recordmg
implemented

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Notify public on upcoming
construction activities in adjacent
villages and through media

Notification of

Public education / outreach efforts

Residents living

Interviews

Public informed about
upcoming
construction

In advance of
construction
works

public in advance of] o Sl _ near to ) o In advance of HVEN
construction works | Providing information about hazard .gnstruction site | INterviews and Public informed construction and
awareness, safety measures, inspection of accordingly; no reqularly durin
reporting unsafe conditions and complaints complaints cogrjlstrugtion 9
environmental impacts
Notification of Inform population along public Inspection of
public in advance of] bop . 9p Residents along bectl No complaints from | Regularly during
: roads in advancie case of . complaints and . ) . . HVEN
transporting heavy : . public roads ; residents; no accident construction
; transporting heavy equipment accident records
equipment
Provide adequate security measurt .
. . Inspection of .
to prevent accidents and injury (e.g . No complaints from
. . ) o complaints and . . .
. speed limits on public roads, Residents living accident records residents; no accident )
Public Health and grounding objects) near to Regularly during HVEN

Safety

Use warning signs at access pointg
along main roads, and around worl
sites near villages or residences

construction sites

Visual inspection

Warning sites erected

construction

Provide clear and adequate signag
to identify work areas and hazardo
equipment, before commencemen
of relevant construction

Install warning signs at all towers
and sensitize the community on
dangers of electricity, and risks of
electrocution

Residents living
near to
construction sites

Visual inspection

Work areas and
hazardous equipment
clearly signed

Visual inspection

Interviews

Warning signs
installed; communitieq
informed
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

How
(Is the parameter to be monitored?)

(Is the parameter t
be monitored?)

Method Indicator
. . Visual i . Securitymeasures
Provide adequate security to preve isual inspection implemented

public access to substations, work
sites, hazardous materials and was

Construction sites

Inspection of records

No incident records

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Public Health and

Establish worker code of conduct t
help prevent friction or conflict with

Residents living
near to

Inspection of
complaints

Worker code of
conduct estaidhed

Regularly during

communities construction sites s HVEN
Safety - construction
No houses are allowed in 50 m OTL corridor Visual inspection No houses in corridor
corridor (wayleave) of the OTL P
Arrange worker bus transport to . . . . . Worker bus transport
A . Construction sites | Visual inspection
minimize externatraffic arranged
Announce start and duration of Residents living o
. . . . Public informed hout
) works through media and signs to | near construction | Interviews )
Traffic Management] the public sites construction works In advance of
in advance of P HVEN

construction

Establish rightof-way, speed limits
onsite vehicle inspection
requirements, operating rules and
procedures

Construction sites

Visual inspection

ROW, speed limits,
inspection
requirements,
operating rules
established

construction

Collaborate with local communities
and authorities to improve signage
visibility and overall safety of roads
particularly along stretches located
near schools or other locations

Improvement of
overallsafety of roads
started

where children may be present Local communities| Interviews
Collaborate with local communities Educatlon_program
. - about traffic and
on education about traffic and .
edestrian safety pedes_trlan safety
P established
Coordination with emergency Emergency . Coordination
Interviews .
responders responders established
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Training of vehicle

Training and licensing industrial
vehicle operators in safe operation

Inspection of training

All vehicle operators

Regularly during

operators of specialized vehicles, including Construction sites records trained and licensed | construction HVEN
safe loading / unloading, load limitg
- . Licensing and training of drivers; . . Inspection of licensing All drivers licensed Regularlyduring
Training of drivers improvement of driving skills Construction sites records and trained construction HVEN
L . Residents near Inspection of No complaints from
Keep speed limits in public roads ; . . .
construction sites | complaints residents
Maintain vehicles regulyrand use
manufacturer approved parts to . Vehicles regularly
S . . Inspection of P
minimize potentially serious ) maintained and
. : maintenance records
accidents caused by equipment approved parts used
malfunction or premature failure
Allow the traffic to pass through the Visual inspection Traffic can pass
Traffic Managemen work in progress where possible through work sites
duri ) X — . Regularly during
uring construction | Erect signs that the traffic is aware Inspection of construction HVEN
period from far, where the actual Construction sites | complaints and Signs erected
construction sites are lated accident records
e e 5 Vebe s mspecton | VSO
o1e Hatiie gn . Visual inspection equipment ensured
illumination or suitable marking
Ensure that the work areas are Inspection of Work areas well
lighted well complaints and lighted and
Sign the actual construction site ar accident records sufficiently signed at
sufficiently at night night
Keep minimum distance to existing ; ; ;
. Visual in ion
Interf ith power lines (35/110 /220 kV sualinspectio Ad te mini In advance of
nterierence wi OTLs) thatensures the width of the| Construction sites equate minmum 1 e jevant HVEN

existing power lines

ROW of both parallel running lines

Where crossing existing power line

Inspection of planning

documents

distances realized

construction
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Activity / Impact

What
(Is the parametentbe monitored?)

adequateninimum distances
between the conductofs 4 m)
have to be ensured

Where

(Is the parameter t
be monitored?)

How

(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Limit construction of access roads
and route carefully to minimize
impacts on agricultural land

Locate laydown areas close to
existing roads in noproductive
areas to minimize interference with
agricultural activities and to

Construction sites

Inspection of
complaints

No complaints from
residents

In advance of
relevant
construction

Visual inspection

Laydown areas
accordingly located

Land use facilitate site cleaup and Inspection of | HVEN
— construction
Minimize surface of and damage N Damage as low as
Wor ker so .
caused by worker possible
Shift towers to avoid orchards, .
. . . . . . Tower locations
vineyards, gardens (in case new | Tower locations Visual inspection . .
shifted accordingly
towers are needgd
Complaints durin Presence of an impartial person to Impartial person Regularlydurin
piain 9 | receive complaints during the Construction sites | Interviews P P 9 Y 9 | HVEN
construction ) present construction
construction process
Develop and implement a non
discriminatory hiring and wage
policy Inspection of .
. No complaints
Prosecute offenses related to complaints
ayment of wages by sub i
Employment Py J y Construction sites Regularly during HVEN

cortractors strictly

Prioritize employment of local
people for construction works

Improve recruitment of women for
construction works

Visual inspection

Interviews

Percentage of local
people employed

Percentage of women
employed

construction
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Activity / Impact

What
(Is the parametentbe monitored?)

Where

How
(Is the parameter to be monitored?)

(Is the parameter t
be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Legal experts will support PAP wh(

All affected land

All compensations

HVEN

Compensation ; .| owned by not Interviews with . ; After relevant .
avments are not registered land owners witf reqistered land OWners paid according to the constructhn (for details and
pay legalization of land titles g RAP budget see RAP

owners
Pay compensation to PAP for . . . All compensations
. damages and loss of crops and for| All sites da_lmaged Interviews with paid according to the After releyant HVEN
Compensat|on expropriation of land or eXprOprlated owners RAP construction (for details and
ayments
bay Documentation of compensation . Inspection of Documentation Regularly during | budget see RAP
All affected sites . : .
payments documentation established construction

Development of

Develop and implement a RAP
basel on the Project related RPF

Inspection of RAP

RAP implemented

In advance of

RAP Consultation with PAP about their | All affected sites | .~ Development construction HVEN
development priorities in the conpsultation reports | Priorities of PAP period
framework of RAP development P considered
Zero tolerance for sexual harassm( Construction sites No complaints from
at the wor k pl aq andovernight residents andém
camps / overnight locations locations Inspection of workers Regularly during
Strengthen district administrations | .. complaints Percentage of construction
on gender issues (i.e. receive administrations complaints adequately
complaints by women) treated
Gender aspects Cash compensations shall be mad Compensations paid HVEN
in presence®f male and female . . pe P
household members Interviews with PAP | accordingly
Villages of After relevant
Bank accounts shall be accessible| compensated PAP/ Inspection of Sgcn:si(i:gltzaugr ale construction
both for male and female househol complaints
members and female household
members
Implement and communicate an
Grievance Redress | accessible grievance mechanism fi Construction sites Inspection of All grievances Regularly during HVEN

Mechanism

PAP to address complaints at the
local level

grievances

adequately treated

construction
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10.2.3Monitoring during Operation and Maintenance Phase

Table 10-23: Summary of Monitoring Measures during Operation and Maintenance

Activity / Impact

What
(Is the parameter to be monitored

Where

How

(Is the parameter to be monitored?)

(Is the parameter t
be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Impacts on Flora
and Fauna during
maintenance and
operation

Avoid complete clearing of the
ROW during maintenance works

Cut down only mature and tall treg
from the corridor while not
tamperng understory plants

Selective felling and pruning of
trees adjacent to the corridor

Implement Compensatory Tree
Planting Plan using ratio of 1:2 an
indicating areas for plantingga
and species composition of
seedlings, and maintenance
requirements for a two year perioc

Maintenance sites

Avoid maintenanceuring breeding
/ nesting season (Marehlune) in
forested areas

Maintenance sites a
forestedareas

Prohibit plantcollecting and
hunting in the vicinity of the ROW,
do not allow access to the forest

Maintenance sites

Use of berms at roads is
recommended to limit vehiel
access by trespassers at forested
areas

Forested areas

Strict prohibition of herbicide use
for maintaining the ROW

Maintenance sites

Visual inspection

ROW not completely
cleared

Only mature and tall
trees felled

Only selected trees
felled

Compensatory Tree
Planting Plan
implemented

No maintenance in
relevant areas during
breeding season

No incidents

Berms constructed to
limit vehicle access

No herbicides used

Regular during
maintenance

HVEN
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How When
Where . i Who
. What (Is the parameter to be monitored?) (Define the :
Activity / Impact : (Is the parameter t (Is responsible
(Is the parameter to be monitored b itored? ] frequency / or f toring?
e monitored?) Method Indicator continuous?) or monitoring?)
Check proper adjustment of bird | Maintenance sites & Bird diverters properly
diverters during raintenance workg gorges adjusted
Soil and Water Provide proper sanitation facilities Visual inspection Proper sanitation
Pollution from for maintenance workers , ) P facilities provided Regularly during
ot ; ; - Maintenance sites - — _ - HVEN
sanitation Train maintenance workers in Inspection of training | All workers trained maintenance
facilities appropriate sanitation practices records accordingly
Provide spilicontrol materials to .
. ) . . Inspection of . .
drivers and maintenance workers,| Maintenance sites . Equipment provided
: I equipment
in order to clean up spills, if any
. . . Number of spill reports
Soil and Water Report and respond to spills Inspedtion of spill
romptly and train maintenance reports and trainin . '
Pollution from prompy P g All workers trained Regularly during HVEN
. workers in how to report records . maintenance
spills accordingly
Remove contaminated soil if spills
occur and handle as hazardous Inspection of spill All contaminated
waste reports and storage | materials adequaly
Collect contaminated spill materia| Storage sites at s/s | areas stored
and manage as hazardous waste | Alaverdi2
Train maintenance workers in
, proper management of recyclable, Inspection of training | All workers trained
Soil and Water i i liqui ; :
: sanitary, solid, liquid, and , ) records accordingly Regularly during
PoIIltJtlon from hazardousvastes Maintenance sites maintenance HVEN
waste
Make arrangements for prep : : .
waste handling, treatmentisposal Visual inspection Waste properly treateq
For workers noise levels shall be Noise level below
Instrumental 80dB (A); if higher
o below 80 dB (A). In case of . . ) :
Noise impacts on . . : : . measurement in case ( noise levels occur: Regularly during
exceeding this value, provide Maintenance sites . . . : : HVEN
workers : . particularly noisy workers fitted with maintenance
hearing protections to workers anc o . .
. . . activities PPE and warning sign
install warning signs .
installed
Noise impacts on| Use low sound power mechanical| Maintenance sites | Visual inspectin and | Low sound equipment| Regularly during | HVEN
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Activity / Impact

What
(Is the parameter to be monitored

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method

Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

workers / public

equipment, whenever possible

inspection of
complaints

used; no complaints
from residents

maintenance

Noise impacts on

Reduce vehicle speeds (stick to
recommended speeds) in populatg
areas

For residents noise levels may nol
exceed 55 dB (A) orresultin a
max. increase in background level
of 3dB (A) at nearest receptor

Residents living
near construction
sites

Inspection of
complaints

No complaints from
residents

Instrumendl
measurement in case
complaints

Noise level below
55dB (A) or
maximum increase les

Regularly during

public location offsite than 38 4 maintenance MVER
Notify residents and businesses ai Residents informed in
least 24 hours in advance of Interviews advance
particularly noisy activities
Conductnoisegenerating activities Inspection of No complaints from
near to occupied buildings only . .
complaints residents
between 9 am and 4 pm
I\/Iriméartlm \;ih:gfosmar:(;r? dngéns S Inspection of Equipment properly
prop i 3r/ y maintenance records | maintained
Limitation of ~PPEE Regularly durin
exhaust gas Avoid unnecessary idling of Maintenane sites . . . - 9 y 9| HVEN
. . Visual inspection No unnecessary idling| maintenance
pollution vehicles

Train maintenance workers
accordingly

Inspection of training
recads

All workers trained
accordingly

Employee Health
and Safety

Develop a Health and Safety
Management Plan (HSMP) and
implement an Health and Safety
Management System (HSMS) for
operation and maintenance

Maintenance sites

Visual inspection

HSMP developé and
HSMS implemented

After
construction
works are
finished

Development and
implementation
recommended for
HVEN

Notification of
public in advance
of operation

Conduct Information / Awareness
Campaigns on the dangers of a hi

voltage line

Residents nedo
OTL

Interviews

Residents are informe

Before start of
operation

HVEN
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Activity / Impact

What
(Is the parameter to be monitored

Where

(Is the parameter t
be monitored?)

How
(Is the parameter to be monitored?)

Method Indicator

When

(Define the
frequency / or
continuous?)

Who

(Is responsible
for monitoring?)

Public Health and

Provide signage to identify work

Proper signage

Regularly during

Safety areas and hazardous equipment Maintenance sites | Visual inspection established maintenance HVEN
Keep speed limits on public roads| Villages near Inspection of No complaints from
Public Health and during maintenance works maintenance sites | complaints residents Regularly during HVEN
Safety No houses are allowed in 50 m : . . _ . . maintenance
: OTL corridor Visual inspection No houses in corridors
corridor (wayleae) of the OTL
i Residents near to Local residents
tznudsé\gt?é? taherisu?t\lj\:acl:arlu:ugzgg OTLs using land informed about
9 purp within the ROW maintenance works | Ina advance of
Land use Inform local residents before . Interviews . relevant HVEN
. . Residents near to Local residents maintenance
undertaking maintenance measurg : . orks
. . ; . OTLs using land informed about Wi
involving clearing of land in ROW | ~. - !
. within the ROW maintenance works
or potential damage to crops
Compensation Pay compensations for damaged All sites damaged | Inspection of All compensations After relevant HVEN
payments crops during maintenance by maintenance compensation paid according to the | maintenance (for details and

measures

RAP

payments

works

budget see RAP)
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10.3

Implementation Arrangements and Reporting Needs

HVEN is an implementing entity for ESRP and will manage all aspects of

its implementation, including application of environmental and social
safeguard policies. The respdile HVEN department for dealing with
safety and health | ss Gaety Engmdeeng andt f «
Reliability Servicé i nst al l ed at the headquart
running departments in regional branchésnong others, this &vice
performs annual tests of workers at the substation sites regarding health and
safety issuesHowever, environmental aspects are not covered by this
Service.

An (local) Environmental Specialist will be employed within HVEN.
Together with the SocialSpecialist already employed at HVEMet
Environmental Specialist will carry out the overall supervision of the
implementation of the Environmental and Social Management Plan
(ESMP), reveal and report on incompliance with ESMP or issues that may
arise in he course of construction works that had not been covered in the
ESMP, develop a timbound plan of corrective actions to address issues
revealed / damage done and recommend it to the administration of HVEN,
and follow up to track and oversee progress tdwalleviation of problems.

In case of discrepancies the special&tall implement proper actions to
establish compliance with the ESMP. If this is not possible and if the
discrepancy is considered to be severe, the person(s) in charge shall be
empoweed to stop the work immediately until compliance is achieved
again.

The Environmentaland Social Becialiss will also be responsible for
conception and implementation of all monitoring activities during the
construction phase and provide training to vate staff of the operator in

order to ensure that all monitoring activities for both the construction and
operation phases can be executed in an appropriate manner. The specialist
shall perform formal monthly field monitoring checks of all active works

stes and produce monthly monitoring reports, including photo
documentationOv er al | this wild./ require si
and reporting per year.

An external internationally experienced auditor shall perform quarterly
supervision of the imphaentation of the ESMP and monitor the
implementation of the mitigation measures. Based on the quarterly
supervision and the monthly reports provided by the spesialigVEN,

the external auditor will produce narrative analytical quarterly reports on
envronmental and social performance in the courseaoemenbf OTLs
Lalvar andNoyemberyan and furnish these reports to the World Bank. The
costs forthis supervision will sum uf 120,000 USD

The Construction Contractor shall determine personggbeisponsible for
environmental and social performance at all construction site(s).
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10.4 Training of HVEN Staff

HVEN already employed a Social Specialist but therad Environmental
Specialist employed yet and therens prior experience of international
requirements concerning rehabilitation of transmission lines.

Training of a qualified environmental specialist isherefore required.
Training will focus on the application of World Bank safeguard policy and
monitoring procedures and shadlontain the implmentation of the
mitigation and monitoring measures specifically to this OTL Pro@cie

main focus will be on wastand recyclingmanagement. Provision for
training requirementso be performed by PICo wn er 6 s iseabogti n e e r
20,000 USO(training on he job)

10.5 Grievance Redress Mechanism

In the course of the construction process, PAP may feel treated unjustly.
This might happen for various reasons: the contractor does not adhere to
sound construction principles, the damages to crops are not paid for,
resettlement measures have not been implemented, people have been
forgotten during land survey or simply misunderstandings have arisen and
so forth. This may also be disagreement with procedures of consultation,
notification or valuation.

When this hapgns people are encouraged to lodge their complaints. The
grievance mechanism is implemented, so that people can get their problems
solved and grievances redressed in a timely and effective manner without
directly addressing the court. All APs will be nad about the presented
GRM during Public Consultation meetings as well as through the disclosed
project information leaflets, providing contact dates of the HVEN Grievance
coordinator.

During consultation, survey and compensation PAP shall be notifay or

or in a written form about their rights and the procedure of complaints
introduction. Local NGOs e.g. via the local Aarhus Centre can inform
communities about the possibility to raise complaints and how and where to
address themrlhe grievance mecham has to be locally implemented at
the level of village institutions and local sglbvernment as well as bundled

on national level at HVEN.

Grievances can be addressed at t he
where the grievance is recorded and fonedrddo HVEN grievance
committee responsible. Grievances that are addressed to the Construction
Contractor during the execution of civil works shall also be forwarded to
HVEN grievance committee. Even if the constructor decides to settle the
grievance on thespot, the documentation of the grievance settlement
procedure needs to be documented at the HVEN grievance committee /
focal point. Also, all project related complaints can be directly addressed to
HVEN grievance committee via phonepmail or grievancedrm. A project
grievance hotline shall be made available by HVEN for direct complaints (at
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national level) and all received grievances shall be recorded in a grievance
log-book.

The HVEN grievance committee then decides whether to settle directly, call
for grievance committee meeting or go to court. The decision has to be
taken within 15 days.

In case of major grievances, that cannot be directly settled, permanent and
nonpermanent members of the grievance committee will be called for a
meeting.

In case of failure of the grievance redress system, the PAP can submit their
case to the appropriate court of law.

The Committee will be composed of permanent and-psmanent

members:

1 Permanent members: HVEN, the contractor and a lawyer.

1 Nonpermanent membsgr Appropriate marz representative, community
representative and NGO representative.

Nonpermanent members will be notified of the date and venue of the
meeting 10 days before the meeting. Absence ofpsmmanent members
cannot be the reason for the calhation of the meeting. A lawyer can be
represented by one of the permanent members.

The contractor is obliged to carry out the work in accordance with the

contractual requirements that include:

1 A person of staff responsible for grievance procedure witiogprovide
technical assistance to HVEN in handling any grievances that may arise
during RAP preparation and implementation;

91 Preparation of regular monitoring reports on the status of RAP
preparation and implementation, including details of any complénait
arose and how they were handled;

1 If vulnerable affected people are identified following census completion,
then the contractor will appoint professional advocates (social
workers/legal experts) to assist those people during the entire process,
and b act as independent advocates for them should any grievances arise;

1 Arbitration of grievances with HVEN and PAP.

HVEN will carry out works that include:

1 A person of staff responsible for grievance procedure coordination,
hereby referred to as grievanceoadinator (including first contact,
periodical site visiting of mitigation measure to be implemented by
contractor);

1 A telephone line,-@nail address and contact name on project boards;

1 Arbitration of grievances with contractor and PAP.

1 Liaison with court

However PAP have the option to choose a different representative or
directly liaison with HVEN staff, responsible for grievance redress.
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Vulnerable households will have the support of their individual social
worker and legal support. Additionally, legatperts will support PAP who
are not registered land owners with legalization of land titles.

NGOs, e.g. Aarhus Centre or local member organizations will monitor
grievance redress negotiations, assist with grievance arbitration, raise public
awareness. AP need to be informed that in case of conflict with the
community leader they can address NGO staff to follow up their complaint.
NGOs will monitor relationship between PAP and community leader.

The aggrieved person (PAP) is encouraged to proceed falliveing way:

a)

b)
c)
d)

Contact the contractorédés designat
site visits in person or via designated telephone number or the
community leader or NGO staff

Lodge complaint and provide information on the case

Agree withthe contractor on mitigation measure

Agree with the contractor on time limit for grievance settlement.
Grievances have to be settled within two weeks, or otherwise specified
in scheduled agreement.

Sign if the mitigation measure has been implentateagreed

Seek redress from HVEN if not satisfied with above mentioned
procedure

Involve appropriate NGOs

Seek redress from court if all else fails.

Assistance by Cumplalnll grievan
staff / NGO Indged
Gnevance

Coniractor

[ e

¥

le—— Cagreementy —» | Steering Committee
¥ N
Process l
Monitoring
-
¥ N
Y

. Monitoring by
Complaint / grievance Report independent expert
resolved

Figure 10-1: Grievance Mechanism Flow Char
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Nevertheless, the above mentioned grievance mechanism does not limit the
citizends right to submit the case
stage of grievance process. The grievance mechanism is designed to avoid

lengthy court procedures.

The World Bank is not directly a part of the Grievance procedure but shall
receive reports which complaints were received and how they have been
followed up / mitigated.

Special consideration has to be taken for PAP living in remote areas and
vulnerablepeople as complaint mechanisms may be unusual and contact
with legal procedures let alone courts of law may appear not very promising
from their experience. This would prevent the most disadvantaged persons
from addressing their grievance.

A close monitoing on village level by an independent social expert during
the implementation of the project and a personal contact with PAP is
therefore recommended.

Vulnerable PAP (all women headed households and all households below
the poverty line) will be entitkk to a legal aid / social worker to support
them with complaints procedures.

10.6 Costs of Implementation of ESMP

Most of the costs for mitigation of the impacts during the construction
period of the Re@lacementof 110 kV OTLs Lalvar andNoyemberyan
Projectare included in the regular construction costs.

Extra costs with respect to environmental mitigation are related to
rehabilitation measures and monitoring at forested areas. Further costs are
foreseen for monitoring of construction works by local membggency

of Protection of Historical and Cultural Monuments, for quarterly
supervision of construction sites to be performed by an internationally
experienced auditor, and for training of HVEN staff.

Costs for replanting measures of trees near to fatemteas, where trees
have been felledvill be determined after final survey of tower locations.

Considering aonstruction period of abo@tyears, costs for implementation
of the ESMP sum up 837,600 USD(seeTable10-24).

These costs include the implementation of the RAP, but not the costs for

preparing the detailed RAP study including asset surl/eig will be done
bya RAP consultantdHVENGsSs Soci al Specialist.
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Table 10-24: Costs for mitigation measures, monitoring and training

Phase Issue Costs [USD]
o . Survey of birds and bats
Mitigation Pre-Construction alongthe ROW 20,000
Installation of bird flight
Mitigation Construction diverters at ground wis 45,000
if the line crosses gorges
Monitoring of
Monitoring Construction rehabilitation measures a 6,000
forested arealsy NGO
Monitoring by local
. . members of Agency of
Monitoring Construction Protection of Historical 5,000
and Cultural Monuments
o . Quarterly supervision of 120,000
Monitoring Construction construction sites (15,000 per mission)
Training Construction Training of HVEN staff 20,000
Sum 216,000
0
10% 21,600
contingencies
Total 237,600

" it is assumed thiahe CC has a line céor installationin operation
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12. Appendices

12.1

Appendix |: Record of Meetings and Field Visits

Agency/ Name of
Date Institution/ Place Personconsulted Reago_n for
iy Visit
Company Position
Kick-off and
Aram Petrosyan possible
24 Sep 2014 HVEN Yerevan Deputy Chief Engineel technical
measures
Khachatur
Ministry of Khachatryan EIA Process in
27 Sep 2014 Nature Protetion Yerevan Head of Legal Armenia
Department
01.10.2014 ASCE Group Charentsavan | Telefon call Scrap_metal
0JsC recycling
Ministry of Envi |
Nature Protectiory Henrik Grigayan p(re]:/r‘lr:ﬁtrilrrlgenta
02.10.2014 | State non | Yerevan Deputy Director procedure in
commercia Armenia
organization
Protected and
02.10.2014 |WWF Armenia | Yerevan Karen Manvelyan | Forest Areas if
Director the Project
areas
Ministry of
Culture: Agency Suren Shagaryan Procedure to
for Security of Head pf M_onument protect
02.10.2014 o Yerevan and Historical L
Historical and . historical and
Environment .
Cultural . cultural sites
Security Departmen
Monuments
Silva Ayvazyan Mitig_atiqn and
Coordinator of monitoring of
Aarhus Centers ol Yerevan Aarhus Project
13.01.2015 . Yerevan Center, impacts,
Armenia .
Mary Chakrya involvement of
PR Manager of NGOs in
Yerevan Aarhus Centg monitoring
Field trip: Lusine Zakaryan Line .rg)lutlng,
15.01i HVEN, OTLs Lalvar | HVEN Sociologist, |P935!2'¢
. . environmental
16.01. 2015 | Energy Advisory | and Arsen Hayriyan andsocial
Noyemberyan | Legal specialist impacts
Proposal for
Serge Lamborelle ?daptatu_)n of
Section Manager Ine routing
16.01.2015 g}aﬁ;eebeilm Yerevan Internationak due to
9 9 Transmission and environmental
Distribution ard social
impacts
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12.2 Appendix II: Impact Investigation List as presented to Tractebel Engineering

No. | Tower No. GPS Coordinates Place Name Observations / Remarks Potential Impact Mitigation
(UTM universal)
Substation Alaverd?

1 AP 1-3 Sanahin Line goes through fields, no houses ¢ Land Acquisition Compensation if lands have
trees affected. Land belongs to building permission, land
community and the land use category conversion as appropriate
is agricultural (pasture). The cadastrg
map should be acquired in order to
identify the owner and category of thq
land and administrative tétory.

2 AP 34 473634.00 m E; SanahirAkner Crossing of the canyon. Width of the | Collision risk for big | Installation of Bird Diverters

4548588.00 m N canyon is approximately 45800 birds
meter. AP3 is located in Sanaland
AP4 in Akner.

3 AP 47 Akner Line routing on edge of Debed gorge| Agricultural lands
to keep distance to 35 kV line.

4 AP 7-8 475024.00 m E; Akner-Haghpat Overspanningf gorge between Collision risk for big | Installation of Bird Diverters

4548943.00 m N Akner and Haghpat, width approx. birds
500m
5 AP 89 475264.00 m E; Haghpat Crossing of 3 houses in new ROW at Land Acquisition or | Study if bypass on western
4548996.00 m N edge of village bypass on Debed side of village is possible
Gorgeside
6 AP 910 Haghpat Village Lands, Fields Land Acquisition Compensation if lands have
building permission, land
conversion as appropriate

7 AP 1013 Forest: Haghpat Crossing of existing lines, crossing o Line crosses existing| Line routing optimization,

476636.00 m E; forest area lines and forested keep line longer on northe
4550490.00 m N hill, under existing meadow to avoid forest arez
Culturd site: lines cultural site

477170.00 m E; (graveyard) is locateq

4550827.00 m N
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No. | Tower No. GPS Coordinates Place Name Observations / Remarks Potential Impact Mitigation
(UTM universal)
8 AP 1516 478438.34 m E; Haghpat Church ruins in planned ROW Cultural Heritage, not Reconsider line routing in
4551364.79 m N affected if over this area, shift tower
spanned foundation by a few meters
not to affect churchuin
9 AP 1320 e.g. Haghpat, Neghots Line leads along forested slopes with| Cutting of trees, Installation of towers on
valleys, towers put on outcrops to rehabilitation of old | hillock tops and usef wide
478049.00 m E; prevent cutting of trees, existing accg access roads in steef] span towers to prevent
4551176.00 m N roads to be rehabilitated and some | forest slopes. As per| cutting of trees. Trees that
exterded RA legislation ROW | need to be cut shall be
478993.00 m E; for 110 kV is 20m compensated and replanted
4551659.00 m N from boundary appropriate area. As per RA
conductor. The owne| legislation the distance from
of the forest land is | the border of the road to any
the Republic of part of the tower should be &
Armenia. minimum the height of #n
tower.
10 AP 21-22 e.g.. Neghots Overspanning of gorge at Neghots | Safety distance to Different line routing to be

480957.74 mE;
4553787.34 m N

480909.25 m E;
4553743.32 m N

village, width approx. 50@n

houses to be
respected,
construction security
aspects, according tg
law of RA no houses
are allowed under
lines

enquired (probably further
south). If overspanning is

not possible, resettlement
requirements of approx-&
houses

11 AP 1618

Above Akhtala

T-Off to Railway station

Steep forested slope
area

HVEN or Tractebel to
provide Toff coordinates

12 AP 2223 481645.00 m E; Above Akhtala Traverse of steep forested slopes, Cutting of trees for | If new access tracks require
4554340.00 m N distance between small ridgagprox. | Access Rad, careful design of roads.
500 m, access road rehabilitation rehabilitation of Design of roads by Tractebeg
required existing tracks to be made available for EIA
assessment
13 AP 2425 Akhtala-Pokr Ayrum Crossing of pasture lands and forest | Cutting of treesland | Replanting of trees,

lands

acquisition for tower

Foundations

compensation for lands
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No. | Tower No. GPS Coordinates Place Name Observations / Remarks Potential Impact Mitigation
(UTM universal)
14 AP 2425 482745.94 m E; Akhtala-Pokr Ayrum Crossing of barn and fruit tree Overspanning or Line routing should be
4554826.44 m N plantation compensation for cut| checked, if not possible
trees, 1 farmhouse | resettlement of 1 farm and
half ruined half in potentially another house
operation
15 AP 2425 482830.00 m E; Akhtala-Pokr Ayrum Crossing of Debed Gorge, River, Road Crossing, Rivern Installation of Bird Diverters
4554947.00 m N Railway and Road, Width approx. Crossinggollision
500m risk for big birds
16 AP 2528 Pokr Ayrum, Mets Line goes through private fields. No | Land Acquisition Compensation if lands have
Ayrum houses or tress affected. The lands ir building permission, Land
the ROW (20m) of existing line are conversion as appropriate
community landsLands at a distance
more than 20n are private.
17 AP 2829 486227.00 m E; Mets Ayrum Crossing of small canyon, width Collisionrisk for big | Installation of Bird Diverters
4557229.00 m N approx.350m. birds
18 AP 31:40 Mets Ayrum, Chochkan | Line goes through private fields. No | Land Acquisition Compensation if lands have
houses or tress affected. The lands ir building permission, Land
the ROW (20m) of existing line are conversion as necessary
community lands. Lands at a distanc
morethan 20m are pivate.
19 Near AP 26 T-Off to Mining Company No major impact
20 AP 2938 Chochkan T-branch to Sadakhlo substatigaes | Land Acquisition T-branchis no longer
through residential lands. Frp10-20 considered, only double
houses are located in the corridor of circuit to Hagthtanak
m. Lalvar andNoyemberyarines go (Noyemberyan S/S),
through private lands. No trees Chochkan village not
affected. affeded
21 AP 3839 492026.00 m E; Substation Crossing of River Debed Collision risk for big | Installation of Bird Diverters
4561459.00 m N Noyemberyan, village birds
Haghtanak
22 AP 3839 Substation Crossing of main road

Noyemberyan, village
Haghtanak
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No. | Tower No. GPS Coordinates Place Name Observations / Remarks Potential Impact Mitigation
(UTM universal)
23 AP 3940 Substation Crossing of Tree Plantation Overspanning or Trees are bushes, that can [
Noyemberyan, village cutting of trees, land | overspanned, no design
Haghtanak acquisition and available for infeeding of line
compensation to be | into S/S
identified
24 AP 3940 492270.27 m E; Substation 1 small house/shed in ROW House to be bypasse| no design available for

4561666.92 m N

Noyemberyan, village
Haghtanak

o resettled

infeeding of line into S/S

Entrance into Substation Noyembery
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12.3 Appendix lll: Internationally Used Standards / Limit Values
concerning Electric and Magnetic Fields (50 Hz) for the Public
and at Working Places

El. Field e
Source strength Flux
density
[kV/m] [ OT]

ICNIRP recommended 50/60 Hz
Reference levels for exposure to time-varying electric
and magnetic fields (unperturbed r.m.s. values)

occupational exposure* 10 500

general public exposure 5 100
Limit values according to the European Directive
2004/40/EC

exposure of workers* 10 500
Limit (r.m.s) value as per 26. BimSchVer 12/96
general public up to 24 hours /day 5 100
Limit values as per VDE V 0848 Part 4/A3 at 50 Hz
r.m.s. values for equivalent field strength in exposure 30 4,240
range 1 for exposure times up to 1 h/d
r.m.s. values for equivalent field strength in exposure 30 2,550
range 1 for exposure times up to 2 h/d
r.m.s. values for equivalent field strength in exposure 21.32 1,360
range 1 for continuous exposure
r.m.s. values for equivalent field strength in exposure 6.67 424
range 2

* exceedance of value requires specific actions

r.m.s. = root mean square (value)

Exposure range lincludes monitored areas, e.g. operating zones, areas monitored by operators
generally accessible areas, in which, owing to the operating makde length of stay, it is guaranteed that
exposure only occurs for a short period of time

Exposure range 2includes all areas in which not only shtetm exposure can be expected, for example:
areas containing residential and social buildings, indivitestlential sites, parks and facilities for sport, leisure
and relaxation, operating zones where a field generation is not expected under normal conditions
(ICNIRP=International Commission on Ndonising Radiation Protection, BImSchVer=German
Bundesimmisionsschutzverordnung, VDE=Verband Deutscher Elektrotechniker e.V., Cenelec=European
Committee for Electrotechnical Standardisation)
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