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1. GENERAL INFORMATION

1.1. Information on the Initiator
The initiator of this initiative is the “Investing projects implementation unit building-up of

Yerevan” community non-commercial organization of the Yerevan Municipality (“IPIU Building-up

of Yerevan” CNCO).



The organization was founded based on the Yerevan Mayor decree N°1429-U. dated
17.04.2018. The functions of the organization include the implementation and coordination of

different Yerevan development investing projects and programs.

The location of the organization is: 1*t Argishti str., Yerevan-0015.

1.2. The Title and Objective of the Envisaged Activity
The title of the introduced activity is “Increase of the seismic strengthening and overhaul of

the Building of the kindergarten N°71 of Yerevan”.

The kindergarten has been designed and constructed before the earthquake in Spitak in 1988,
so it becomes obvious that there are discrepancies in its space-planning and structural solutions and
the provisions of the RA current construction norm “Earthquake-resistant construction. Design
norms RACN 20.01-2020”

According to the RA Government decree N°1504-U dated 25.12.2014 (Lot 4), under the
“Reducing Investment Risks for Energy Efficient Modernization of Buildings” UNDP-GCF project a
contract was signed with HGSN LLC, under which the company has prepared the overhaul design of
the 71 kindergarten located in 45a, 2 str. Nor Aresh, Yerevan.

The design was prepared according to the provisions of the design permit N°01/18-07/2-36359-
278 (ToR) provided by the Yerevan Mayor on 18 May, 2018. The constructor is the IPIU of Yerevan
and the Kindergarten N°7 of Yerevan.

The land of the kindergarten, with an area of 0.62528 ha, is registered with the state
registration certificate No. 671270 of the right to real estate issued on 22.05.2002 (attached).

Purpose significance of the area - settlements, operational significance - public construction,

type of registered right - gratuitous use

2. BRIEF DESCRIPTION, INCLUDING ENVIRONMENTAL AND THE
CURRENT SITUATION LAYOUT SCHEME OF THE AREA
SUBJECT TO ACTIVITIES

2.1. Geological and hydrogeological conditions of the area

The study area is located in Nor Aresh administrative district of Yerevan. The area is

constructed with different buildings and residential houses.



From the geomorphological point of view, the area is the north-northeastern part of the
Ararat cumulative field. The relief is flat; the slope is to the south-south-east. The absolute values of

the original area fluctuate between 959-961 meters.

The geological structure is mainly composed of alluvial-proluvial formations of the

Quaternary period, which have quite strong accumulations in this area.

From a hydrogeological point of view, the ground waters in the area are quite deep. In the
main area, they are deeper than 10 meters, but during the drilling, they encountered ground water
in borehole No. 3 at 6.0 meters and settled at 5.35 meters. No groundwater was found in the other

three boreholes.

From exogenous geological phenomena, here one can find surface erosion, flood from

atmospheric precipitation and man-made processes related to construction and human activity.

According to the seismic zoning map of the RA territory, Yerevan city is located in zone II,

has an acceleration of 0.4g and seismicity of 9 points.

The area is favourable for construction works; some difficulties may cause the constructed

area and the busy traffic.

2.2, Climate Conditions

In general, Yerevan's climate has a pronounced terrestrial nature, with hot and dry summers
followed by mild cold, unstable snow-covered winters. The peculiarities of the climate are
conditioned by intrusions of the dry hot air masses from the south in summer, and cold air masses

from the north in winter.

The study area is characterized by hot and dry summers, the average monthly temperature of
July is 24-25°C, the average annual relative humidity is 61% (at 15:00), the mountain valley winds
are of 2-3 m/s speed, and by cold windless winters, the average monthly temperature of January is -
2.9°C, the relative humidity is 77% (at 15:00), light winds with a speed of 2-3 m/s.

In general, Yerevan's climate is pronounced terrestrial, with hot, dry summers followed by
moderately cold, unstable snow-covered winters. The peculiarities of the climate are conditioned by:

dry hot air masses from the south in summer, cold air masses from the north in winter

The frost-free period lasts 213 days, ranging from 163 to 234 days in some years. The average
air temperature in altitude varies from 11.5 to 120 ° C. The absolutely minimum temperature was

observed in January - minus 30 °C, and the absolute maximum - in July-August - + 42 °C.



The wind direction typical for the area is northeast. During the winter months, calm and
light winds are often observed, which contributes to the stagnation of cold air in the conditions of
the structural basin. The number of calm days in January can be 45% - 75%. The average annual
relative humidity is 61%, the average monthly temperature in January is -2.9°C, the relative
humidity is 77%, light winds with 2-3 m/s speed are observed. The maximum wind speed in 25 years
is 25 m/s, in 50 years 27 m/s. The normative snow pressure is 70 kg/m? The maximum depth of

ground freezing is 60 cm.

The table below demonstrates some climatic data.

Table 2.1. Air temperature, °C

Average monthly air per month °C

Name of the Height Average | Absolute | Absolute

settlement annual minimum|maximum
above the

I | I |IIT IV | V | VI|VII|VII| IX | X | XI |XII

sea level, m

Yerevan 1113 |-2.9/-0.8|5.1 |11.8]16.3|20.8(24.5(24.219.9]13.1]6.4|0.1| 115 221 41

Table 2.2. Air humidity (%)

Air relative humidity, %
Per month Average at 15 o’clock
of the of the

coldest hottest
month month

Yerevan 77 |73 |61 |57 |59]|53|49|50|51|60|70]|76 61 69 35

Name of the

settlement /Average annual
I |II|III|IV |V |VI|VIIVII] IX | X | XI |XII

Table 2.3. Atmospheric precipitation and snow cover

Amount of precipitation average monthly mm

Snow cover
The daily maximum
Name of the

Per month The maximum
settlement Ten-da
Number [amount of the

Annual | maximum,

o v ] v | vi|vivinl x| x | x1|xi o | Ofdates | waterin the
snow, mm

Yerevan IR IR o 50 53 152
22 (28 |26 |34 |47 |47 13422 |47 (34|30 26 47




The wind speed in 25 years is 25 m/s, in 50 years - 27 m/s. The normative snow pressure is 70
kg/m?.

2.3. Atmospheric air

The pollution of the air basin in the territory of the Republic of Armenia is controlled by the
"Hydrometeorology and Monitoring Centre" SNCO (Eco-monitoring) of the RA Ministry of
Environment.

Atmospheric air pollution monitoring in the Republic of Armenia is currently being carried
out through a hybrid observation network. It consists of 16 main immovable observatories with
active sampling and automatic observation, where observations are carried on a daily basis and 211
movable, passive sampling observatories, where weekly observations are carried out. According to
RA and international requirements, the main pollutants: sulfur dioxide, nitrogen oxides, carbon
monoxide, dust and ground-level ozone (as a secondary pollutant), are monitored in immovable
observatories; and in movable observatories sulfur dioxide and nitrogen dioxide are monitored. The
air quality assessment is implemented in accordance with the RA Government decision N 160-N
dated February 2, 2006.

According to the 2018 Eco-monitoring bulletin, atmospheric air observations were made by
active sampling at Nel, Ne2, No7, Ne8, Ne18 observatories in Yerevan. 6975 air samples were taken, in
which the contents of dust, sulfur dioxide, nitrogen dioxide and ground-level ozone were
determined. In some dust samples the content of metals was determined, the average monthly and
annual concentrations of which are introduced forms of graphs. 2019 atmospheric air pollution of
the city (according to the 4 air pollutants) is below average, the air pollution index (API) is 1.54
(dust - 0.85, sulfur dioxide - 0.35, nitrogen dioxide - 0.28, ground-level ozone - 0.06). During the last
5 years, tendency of decreasing in the concentrations of sulfur dioxide, nitrogen dioxide, ground-
level ozone, and of increasing in the concentrations of dust were observed (Table 3.1.2).
Atmospheric air observations with passive samplers were carried out in 42 observatories of the city,
4098 air samples were taken. The average annual concentrations of substances in the atmosphere of

Yerevan did not exceed the corresponding LPCs (limiting permissible concentration).

Table 2.4. Yerevan Atmospheric Pollution Indicators

Substance to be The maximum Average annual Average daily

determined concentration observed, | concentration, mg/m | LPC, mg/m?
mg/m?

Sulfur dioxide 015 0.017 0.05

Nitrogen dioxide 0.081 0.015 0.04

Dust 0.869 0.127 0.15




Ground-level ozone 0.029 0.005 0.03

24, Water resources

Surface water quality in Armenia is also monitored by Eco-monitoring.

The area, where the planned activity should be implemented, is located in the Hrazdan water
basin management area.

According to the 2019 Eco-monitoring bulletin, the water in the upper part of the Hrazdan
River is of "average" quality (3 grade). The water in the mouth of the river (below Yerevan) is of
"poor" quality (5% grade). The water in the mouth of the Getar River is of "poor" quality (5% grade).
The poor quality is due to the high content of dissolved oxygen, BODs, ammonium ion, phosphate
ion, manganese, vanadium, total phosphorus.

The distance of the area from the nearest part of the Hrazdan river is 1.9 km in a straight line.

2.5. Land resources

The city of Yerevan is located in the northeastern part of the Ararat Valley, in a landscape zone
with semi-desert elements. Yerevan soils are typical grey, semi-desert, poor in nutrients and rich in
carbonates. These types of soils are sparse, have a clay-sand composition, are distinguished by a high
content of skeletal masses, rocky, due to which the growth and development of plants is
considerably difficult.

The following types of land cover are found in the region:

- Light brown, gravel, in some places carbonate cemented
- Semi-desert grey, gravel in some places carbonate
- Plehydromorphic residual alkaline saline.

Semi-desert grey, gravelly, in parts carbonate soils are widespread in the presented area,
where the vegetation and ground are not widespread. In the observed area there is vegetation layer

in several areas free from buildings. The capacity of the vegetation layer varies from 10 - 20 cm.

During the earthworks, the soil extraction and the topsoil generated from the ground
cultivation works will be accumulated in the area of the construction site, which are envisaged
to be used in future. Most of the removed ground will be used for backfill, and the topsoil will be

used for improving and landscape gardening of the residential area.

According to the master plan of Yerevan, the area of the city is polluted with heavy metals
and partly with radionuclides. As for heavy metal pollution, the area of the city is currently
attributed to the areas of medium pollution. However, there are also heavily polluted areas in the

city. It should be noted that the observed area is not polluted.



Most of the territory of the kindergarten is built, tiled and asphalted. Dark grey, yellowish in
colour, with gravel content, sand-clay composition vegetable soil is available in lawns in several

parts of the kindergarten.

2.6. Biodiversity

The area is located in the mixed construction zone of Erebuni administrative district of
Yerevan, where natural landscapes are missing.

Below general information on the flora and fauna of the Yerevan region is provided.

2.6.1 The Flora

The city of Yerevan is located in the north-eastern part of the Ararat Valley, in a dry steppe

landscape zone with elements of semi-deserts.

The Yerevan structural basin is located at an altitude of 860-1390m above sea level. In the
Yerevan concave there are lowland landscape and lava plateaus, which consist of semi-desert and
foothill zones. In the area under consideration in Yerevan, where the planned activities will be
carried out, the lava plateaus are dominating and the southern landscapes are the floodplains of the
Hrazdan and Getar rivers. The city of Yerevan, being located in a waterless semi-desert zone, has
rich water-bearing layers: deep waters.

The territory of the city of Yerevan is one of the driest regions of Transcaucasia; the climate
here is very continental, semi-desert. The relative humidity is also low in Yerevan, which drops up
to 40% in summer months. Short springs are often observed in Yerevan, which has a negative
impact on both flora and fauna.

Yerevan soils are typical grey semi-desert, poor in nutrients, rich in carbonates, scarcy, clay-
sand, with large content of skeletal masses, scaly-layered or dusty-granular composition, rocky, as a
result of which plant growth and development is rather difficult. Over the millennia, with the help
of various types of agricultural irrigation measures, significant agricultural and irrigated lands have
emerged in the Yerevan, which were transformed into various types of lush cultural landscapes.

The vegetation of the Yerevan floristic region is wormwoody-semi-desert with a
predominance of transient or ephemeral plants. The most characteristic feature of the Yerevan
landscape is that no natural tree plants grow here, except for a few shrubs. Therefore, trees and
shrubs in Yerevan can be grown only with irrigation.

The following 2 subtypes of plant communities are found in Yerevan landscape: 1. Frigana
(rocky vegetation), 2. Tomillares (desert). The areas are characterized mainly by petrophilic
variants of semi-desert vegetation, with wormwoody-ephemeral and halophilus, psammophilus

desert plants.



There are green areas with lawns in some parts of the kindergarten territory, on which there

are 25-30 trees and bushes, mainly apricots, maples, mulberries, etc.

2.6.2. The Fauna

The fauna in the Yerevan region is represented mainly by species typical for desert and
semi-desert landscapes. The fauna of natural landscapes is diverse, there are about 20 species of
mammals.

Undesirable representatives of mammalian fauna are also widespread in the territory of the
community, in particular, black and grey rats, house mice. There are about 100 species of birds,
most of which nest.

There are about 20 species of reptiles, 4 species of amphibians are known. From the
amphibians can be met the edible frog, the Syrian spadefoot, European green toad, from the lizards:
the toad-headed agama, the snake-eyed lizard and the Schneider's skink, from snakes: the blind
snake and the rhinoceros snake. Birds and insects are diverse. From butterflies the satyrids, the
large swallowtail butterflies are typical.

There are many invertebrates in the natural landscape. Beetles are the most studied, about
500 species are known. From the other insects are known to have about 60 flies, 40 hymenoptera,
130 butterflies, 10-20 species of orthoptera, spiders, molluska, about 30 species of diaspididae and
ticks. There are 7 species of fish in the Hrazdan River.

It should be noted that the human factor is already present in the area and its surrounding

areas, there is traffic, car traffic and noise; in these conditions there can be no wild animals.

The study area is not related to specially protected areas of the nature, natural and cultural

monuments, or endangered species of biodiversity.

27. Socio-economic conditions

The presented area is located in Erebuni administrative district of Yerevan.
Below are introduced some socio-economic indicators of the city of Yerevan from the official
website of the RA National Statistical Service!:
Table 2.5. The total Indicators of Yerevan

N Area 223 sqm
1 The share of the city area in the territory of the Republic of | 0.7 %

Armenia
2 Agricultural lands 3351.2 ha
3 including arable lands 915.6 ha
4 Administrative districts 12

L www.armstat.am
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http://www.armstat.am/

5 The population as of 2019 1081.8 thousand
people
6 The share of Yerevan population in the overall RA population,
as of 2015 36.8 %

The capital Yerevan is located in the north-eastern part of the Ararat valley. It has borders with
Aragatsotn, Kotayk, Ararat and Armavir marzes of RA.

Yerevan is the largest economic centre of the republic. The main branches of Yerevan industry
are food, including beverages, production, chemical and metallurgical industries.

Freight and passenger transportation is carried out by road and electric transport (there are a
railway station and an airport operating in the city, which provide connection with the outside
world).

It is the largest not only among the current 49 cities of Armenia, but also among the capitals
of historical Armenia.

The RA National Assembly and the RA Government, all RA ministries and main
departments, the overwhelming majority of non-governmental and other organizations, various
unions, foundations, commissions, judicial bodies, banks and stock exchanges, most of the mass
media are located in the capital.

Offices of representations of international (intergovernmental, interstate) and other
organizations in Armenia operate in the capital.

Yerevan is the largest economic centre of the republic. The main direction of the diversified
industry is the processing industry

The specific weights of the main sectors of the economy of the capital in the total volume of

the corresponding branches of the Republic of Armenia made.

Table 2.6. The proportional data of the Yerevan economy

v industry 38%,

v' agriculture 1.3%,
v' construction 52.3%,
v’ retail trade 72.8%,
v services 81.7%:

The main branches of Yerevan industry are food, including beverages, production, chemical and
metallurgical industry.

Agriculture is mainly specialized in animal husbandry and crop production.

11



Freight and passenger transportation is carried out by road and electric transport (there are a
railway station and an airport operating in the city, which provide the connection of the whole

republic with the outside world).

Erebuni administrative district has common borders with Kentron, Nork-Marash, Nor Nork,
Shengavit and Nubarashen administrative districts. It has external borders with the Kotayk and Ararat
marzes.

Area: 4850 ha
Population: 126 300 person

12
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Figure 1. The current situation layout scheme of the location
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3. DESCRIPTION OF PLANNED ACTIVITY (PRODUCTION
CAPACITIES, USED NATURAL RESOURCES AND MATERIALS,
TECHNICAL AND TECHNOLOGICAL SOLUTIONS)

3.1. Current Situation

The N°71 kindergarten of Yerevan is located at the address 45a, 27 str., Nor Aresh, Yerevan.
The Kindergarten comprises of 7 buildings, which are connected with each other with 3 heat
passages.

All buildings are two stored with 3.30m height, except the 2nd building and the building of
the swimming pool, which are one stored with 3.30m and 3.60m heights respectively. All the
buildings are separated from each other and from the heat passage by anti-seismic joints.

The kindergarten was built in the 1980s, is located on a slightly sloping site, the floor marks

of the respective floors of the buildings are at the same level.

The kindergarten study has registered the following issues:

- The kindergarten main constructions’ space-planning and structural solutions have
discrepancies with the provisions of the RA current construction norm “Earthquake-resistant
construction. Design norms RACN 20.01-20207;

- the sewage and water internal networks of the building are in an unsatisfactory and
partially in emergency situation, because of which there is a regular outflow of water to the

basement;

- both the foundations and the underground anchor parts of the walls do not have a
waterproofing layer, as a result of which the moisture in the ground penetrates into the structural

elements of the building;
- the basement does not have enough ventilation or it is organized badly.

The study of energy issues identified the following:

e For the base year the energy (natural gas and electricity) biggest consumption is the heating -
91% (7.0 million AMD or 11,800 EUR according to the tariffs of April 2018), the second one
is the hot water supply - 5% (1.2 million AMD or 2,050 EUR), the next is the kitchen and
other equipment: 3% (0.7 million AMD or 1,250 EUR) and the lighting - 1% (0.3 million
AMD or 500 EUR).

o All the covering constructions of the kindergarten building (except for some of the windows)

do not meet the current RA norms.

15



e Heating is provided by wall double-circuit natural gas boilers

e Lighting is mainly provided by incandescent and electroluminescent tubular lamps

e Domestic hot water supply during the heating period is provided by fast electric heaters

o The base year actual specific consumption of heat energy for heating and ventilation during
the heating season makes 143 kWh, and the normalized specific consumption (according to
the energy passport) makes 381 kWh, which significantly exceeds the international average
indicator

e Actual thermal comfort, compared to normalized, is 38%

e According to the “Thermal Protection of Buildings RACN 24-01-2016” RA construction
norms, the building should de thermally insulated.

3.2. Technical and technological overhaul solutions
3.2.1. Increase of the Seismic Strengthening

The following technical solutions are envisaged by the design for increasing the level of

seismic strengthening and the normal operation of buildings.

1. In all buildings, the foundations mentioned in the design are being strengthened and connected to
each other with monolithic reinforced concrete beams.

2. The pillars mentioned in the design are being strengthened and are made of monolithic reinforced
concrete diaphragms.

3. For obtaining rigid frame joints in all buildings the pillar and beam joints are reinforced

4. All patched anti-seismic joints are being patched; connection joints are being strengthened and
patched with inflatable urethane foam and cement-sand mortar

5. All covers are strengthened with a layer of gravel reinforced concrete

6. Corroded open joints are being cleaned and plastered with cement-sand mortar

7. Fire stairs are being installed in the area of the staircases. To do this, prefabricated cover slabs are
dismantled and replaced with monolithic reinforced concrete slabs and entrance walls

8. All partitions are being dismantled and changed with the new ones, which are connected with the
load-bearing structures with flexible joints.

9. New layers of flat roof are being implemented

10. Exterior wall thermal insulation layers are implemented

11. New platforms, ramps and shelters are being implemented

12. Evacuation ladders are dismantled, strengthened and reinstalled after the thermal insulation of
walls have been completed

13. New handrails are installed

14. Ventilation devices are installed, with a built-in heat consumption mechanism

15. Solar photovoltaic and solar water heating devices are installed on the roofs on metal pillars

16



3.2.2. Basic architectural solutions

The exterior walls are thermally insulated with extruded polystyrene and mineral cotton
tiles, new exterior walls are accomplished with 200 mm thick concrete blocks

Partitions from plasterboard with a metal frame are constructed; the sound insulation is of
rigid mineral cotton and 100mm thick concrete blocks

New play rooms, bedrooms, bathrooms, spacious recreation rooms, new offices and new
kitchen, a laundry, in the existing pool area, are being designed

Exterior stairs, platforms and ramps are renovated and constructed. The exterior stairs are
made of 300x150mm basalt stones, and the platforms and ramps are covered with 30mm
thick basalt tiles on a metal grid

The floors. A layer of 60mm thick concrete is applied on the existing reinforced concrete
cover slab, sound insulation layer of B7.5 concrete class, 800 kg/m3, 50mm thick, 30mm thick
levelling layer with cement-sand mortar. Floor coverings are carried out (in the buildings
according to the design: ceramic granite tiles, ceramic tiles, heterogeneous PVC-2.0mm thick,
homogeneous protective layer 0.7mm thick)

New windows are installed: metal-plastic, glazed 4x12x4mm, 4-chambered profile width-60
mm, the metal core thickness not less than 1.2mm

New internal doors are installed: metal-plastic, with 3 compartments, profile width-60mm, ~
with wooden frame, covered with 8mm laminated MDF.

Exterior doors are made of aluminium, anodized, glazing in two layers, package cut
4x12x4mm profile with thermal bridge, profile width 60 mm, silver

Internal aluminium stained-glass windows. Aluminium, anodized, the profile width-60mm,
silver, burnt, 6mm thick glass

The ground anchor is covered with basalt tiles

A new flat roof is being implemented; the cover-1 layer of izogum sand layer and 2 layers of
izogum

The roof thermal insulation layer — 100-250mm thick polystyrene foam

Internal rainwater drainage is organized on the roof

The intersection of the wall and the platform is covered with 1 row of 3cm thick basalt tiles,
basalt heads h=15cm are placed at the edges of the main entrance stairs and new handrails are
installed according to the design sheets

New openings are made

Ceilings are renovated: high-quality plaster lubrication, plaster levelling layer, and in the
showers and bathrooms - suspended ceiling from plastic, on a metal frame

All internal and external handrails are made according to design sheets
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e The walls are renovated, the partitions made of concrete blocks are covered with high-
quality plaster, and the metal frame partitions from plasterboard are lubricated with gypsum
mortar and painted with latex paint

o The lower part of the walls and partitions of the bathrooms and showers: 1.5m and 2.7m
above the floor, glazed ceramic tiles on cement-sand plaster

e New asphalt concrete slope with 1.2-3.0m width, with basalt curbs is being constructed
around the buildings

e Exterior improvement works are being carried out: demolition of decayed asphalt concrete
pavement, slope demolition, construction, implementation of new asphalt concrete
pavement, installation of basalt curbs, cover implementation with shaped tiles

o Construction of a fence and gate, establishment of a playground, flower garden and lawns,

installation of chat rooms and benches is envisaged in the future.

New engineering systems are envisaged by the design:

- External and internal water supply and sewerage system
- Water supply system

- External and internal power supply system

- Fire alarm system

- Video surveillance system

3.2.3. Increasing Energy Efficiency

The following measures are suggested to implement for increasing the energy efficiency:

e Flat roof thermal insulation with extruded polystyrene foam (XPS or other equivalent
material) with 100mm thick insulation slabs

e Exterior wall thermal insulation with polyurethane foam (PU or other equivalent material)
with 70mm thick thermal insulation material

o Installation of thermal insulation, reflective screens on the internal surface of the niches
under the windows

e Replacement of external doors, windows with energy efficient (with double-layer glazing) 4-
chamber PVC frames

e Basement ceiling thermal insulation with 100mm thick mineral cotton (or XPS/EPS
equivalent other material), thermal insulation of heat passage grounds with polyurethane
foam (PU, or other equivalent material) with 90mm thick thermal insulation material.

e Installation of 6 condensing heating boilers (wall-mounted), with a unit power of 55 kW.

Dismantling of 10 previously installed 32 kW gas boilers
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Introduction of automatic heating system management and balancing system, thermal
insulation of the heating network

Replacement of all incandescent, fluorescent and luminous tube lamps with energy efficient
LED lamps

Provision of hot water supply: installation of solar water heating system with 180 vacuum
tubes (6 thermosiphon solar collectors)

Construction of a solar photovoltaic power plant with a peak capacity of 34.5kW (composed
of 100 units with 0.345 kW capacity)

In case of implementation of the mentioned measures for the structures covering the
building, the thermal protection of the kindergarten will meet the requirements of "Thermal

protection of buildings" RACN 24-01-2016 RA construction norms.

In case these measures are implemented, the energy efficiency of the building will increase in

about 76 %.

As a result of implementation of the proposed energy efficiency measures, the energy

capacity indicators of the pre-school educational institution will change and it will be possible to

record the following:

The annual electricity savings will make 86 MWh and the natural gas savings around 430
MWh

The normative demand for the thermal energy necessary for heating will be reduced by 4.2
times

To ensure a 100% level of heating comfort, 54% of the same amount of energy consumed to
maintain the current 38% level will be required

All the covering constructions of the kindergarten building will meet the RA current norms
Heating will require only about 50% of the existing installed heat capacity, so the installation
of a new condensing boiler will lead to additional savings

Lighting will be provided only with LED lamps, Domestic hot water supply will be provided
by solar heaters (in winter also partly with natural gas)

More than 90% of the required electricity for the base year will be generated by the own
solar photovoltaic system

The normalized specific consumption of thermal energy for heating and ventilation during
the heating period (according to the energy passport) will make 90 kWh, which is lower from
the international average indicator

Annual carbon dioxide emissions will be reduced by about 126 tons.
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g. Organization of construction works

The overhaul works of the Yerevan 71 kindergarten include:

e Preparation phase work

e FEarthworks

e Strengthening works of construction structures
e Monolithic reinforced concrete constructions
e Walls and partitions

e Roof works

e Internal engineering networks

e Replacement of windows and doors

e Thermal insulation

e Decoration works

e Covering works

e Area improvement works

The concrete is brought to the construction site in a ready-made condition by means of
concrete dumpers from automatic concrete-mortar joint. The necessary constructions for
reinforcement are made by an order in special polygons.

Large warehouses of construction materials or bulk materials are not planned on the
construction site. It is planned to install three temporary houses (see the master plan). The
temporary parking of the construction machinery will be along the fence of the kindergarten on the
Nor Aresh 2 str.

The normative duration of construction was determined taking into account the significance
of the object, the structural characteristics and the total volume of construction. Construction
duration will make 20 months.

From the point of view of the technology of the construction/installation works
implementation, the construction will be carried out in traditional ways, using the construction
company's own construction machines and mechanisms, and in case of absence, rent them from
other organizations.

During construction the workers will eat in a special dining-cabin. The number of employees
at different stages of construction varies from 50 to 60.
The construction will be carried out with the following main machinery:
1. Dumping car: 2 units

2. Dump trucks
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3. Mobile crane: 1 unit
4. Excavator: 1 unit

5. Concrete mixer truck: 1 unit

6. Concrete pump car

7. Bulldozer: 1 unit

3.3. Use of materials and natural resources

During the renovation of the kindergarten, various construction materials are used, including
polished and rough stone, wood, metal, glass, high-quality covering materials, sand, cement,
reinforced concrete constructions, metal constructions, prefabricated doors and windows, etc. The
complete list of materials is represented in the design package.

Only water will be used from the natural resources for watering and the domestic needs of

the workers (see the calculation in the following sections).

4. THE POSSIBLE IMPACT ON THE ENVIRONMENT AND THE
ENVIRONMENTAL MEASURES PLAN FOR ELIMINATION,
REDUCTION AND COMPENSATION OF HARMFUL IMPACTS

4.1 . Risk assessment

The planned renovation of Yerevan Kindergarten No.71 will have some negative impacts on
the environment, but taking into account the nature and volume of the works, the impact may not
be significant and will have temporary nature. The impact will be mainly conditioned with the
construction works.

Environmental impacts and risks during the construction phase are mainly conditioned with
emissions that may occur:

- During the reinforcement of the existing construction structures

- During the earthworks

- During operation of construction machinery

- In connection with the transportation of soil masses and construction waste

- By disturbance caused to nearby population by the movement of vehicles and machinery

during the construction

- By increase of the noise level during operation of construction equipment.

Environmental measures are foreseen for reduction of impacts of the listed activities and

compensation: the measures are included in the Environmental management plan.
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4.1.1. Air pollution

Air pollution is forecast during the renovation works of the kindergarten No.71 and the
demolition of existing buildings and structures, conditioned with the inorganic dust generating from
demolition and earthworks, and the emissions from combustion of fuel products, such as soot, sulfur
and nitrogen dioxides and carbon oxide, during operation of technical equipment.

The above-mentioned emissions during construction will be localized, subject to rapid

dispersion and temporary, taking into account the temporary nature of the construction work.
4.1.2. Noise impact

Noise level will increase during operation of construction machinery and transport means, as

well as during the unloading of construction materials and structures.

4.1.3. Water use and impact on water systems

During the construction works, the water will be used for watering and for the workers’
drinking, domestic purposes. The water supply will be provided from the existing water supply
system of the kindergarten.

During the repair of water supply and sewerage systems, water will be accumulated in special
containers.

Water consumption for workersll drinking and domestic needs is calculated using the
following formula:
W=(nxN+mxNi) T
Where: n — is the number of the technical workers and employees: 15 person,
N — water consumption norm: 0.016m?,
Ni — number of workmen and machinery drivers: 45 person
N1 — the norm of water consumption for workmen: 0.025m?3/person day<
T — number of days of construction period: 520 days.
Thus: W= (15 x 0.016 + 45 x 0.025) x 520 = 709.8 m?¥/constr.h, daily average 1.365m?3.
Water consumption for production purposes conditioned with watering of dust generating
objects.
This consumption is determined through the following formula:
Vi=SxKxTxKj,
Where: S — is the watering surface in two or three sections, in total: 400 m?,
K — the watering norm — 0.0015m? 1m?
T — the watering /dry weather/ days during constr.period: 280 days
K1~ daily watering number: 2
Thus: Vi =400 x 0.0015 x 280 x 2 = 336.0 m¥/constr.period
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Daily average: 1.2 m?

Drainage
Watering is classified as non-return water consumption and is no leakage.

The volume of domestic wastewater is calculated as follows:

Vix (1 - L), where L —is the loss coefficient, 5% is acceptable (0.05)

709.8 x (1 -0.05) = 674.3 7, daily average: 1.3 m>.

The construction staff will use temporary houses, which will be installed before the start of

construction works and will be connected to the existing water supply and sewerage in the territory.

4.1.4. Land cover

There are several small land plots with free land covers in the area of the kindergarten. During
the organization of the works, it is planned to place three temporary houses on them, which will be

dismantled after the works and will be taken out of the kindergarten territory.

As mentioned in the previous sections of this request, there are green zones in the
kindergarten area. Water supply and sewerage pipes pass through these zones, during the
repair/replacement of which the upper ground cover will have to be removed, as a result of which
the fertile soil layer will be partially damaged. The volume of the removed soil layer can fluctuate in

the range of 5-6m3 and the soil layer will be filled back immediately.

4.1.5. Biodiversity

During the repair/replacement of water supply and sewerage pipes, it will be necessary to
remove the upper layer of soil, as a result of which the grass cover of that part will be damaged and
3-4 bushes will be cut.

4.2, Environmental measures

Negative impacts on surrounding areas and nearby population subject to be affected by the
activities are mainly conditioned with the implementation of construction works and they have
temporary nature. These impacts can be prevented or reduced in result of the effective
implementation of social impact mitigation measures and environmental measures envisaged by the
Environmental Management Plan (EMP), that the Contractor, the supervising and monitoring bodies
must follow.

The measures for prevention or reduction of possible negative impacts on the surrounding
areas and the social environment during the construction works are presented below per directions

of the impact.
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4.2.1. Atmospheric air

For protection of the air basin from pollution the following is envisaged:

- Watering during construction works (dust generation works),

- Cover the temporary accumulations of bulk materials and the construction site with a cover
of an appropriate height to prevent the spread of dust

- Regularly check the technical condition of the construction equipment and vehicles and
troubleshooting

- Implement the transportation of the ground and bulk materials by covered trucks

- Avoid using low quality fuel.

4.2.2. Water resources

The following measures are anticipated for the efficient use of water resources:

- Calculate the watering volume so that there are no surface flows and the water is sufficient
only for dusting,
- Combine the wastewater of the area in one yard network and connect it to the existing

drainage network.
4.2.3. Land resources
In order to conserve land resources, it is necessary to:
- Place the temporary warehouses for construction materials on a concrete surface, which will

be provided with a flow loss collection system.
- After the completion of the works, improve, restore and clean the area by transporting the

generated waste to a landfill provided by the Yerevan Municipality.

To exclude contamination of the surrounding areas with construction and household waste, it is

planned to:

- Exclude temporary accumulation of waste at the construction site,
- Timely transfer the waste to the allocated places, in accordance with the preliminarily signed

contracts with the relevant organization of the Yerevan Municipality
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- If hazardous waste occurs, hand it over to companies which have a license for disposal or
installation of hazardous wastes

- Procurement of construction materials only from licensed suppliers.

4.2 4, Noise

To reduce the noise level it is planned to:
- Arrange construction works and transport movement during the day hours

- Regularly check and troubleshoot the engines of technical equipment and vehicles,
- Avoid using noisy machines and equipment, install silencers if necessary
- If possible, limit the operation of heavy machinery (bulldozer, excavator) working at the same

time.

4.2.5. Biodiversity

- An important measure to prevent or mitigate potential impacts on plant species is the protection
of topsoil removed during sewerage and water line reconstruction works and laying it in the
same area as soon as possible.

- Most of the 25-30 trees in the area are located in areas where they can be preserved, and the rest,
if possible, will be relocated to a nearby green area for replanting. The replanting should be
realized with the agreement of the relevant specialists.

- Exclude the storage of construction waste and soil accumulation in vegetated areas.

To mitigate the anxiety caused to the population due to road disruptions and congestion, it is

planned to:

- Provide areas for trucks’ temporary parking on the construction site

- Arrange the movement of construction vehicles-machinery in columns and at a limited speed
(<30 km/h), as well as organizing successive movement of vehicles with a frequency of at least
30 minutes

- Avoid burning and accumulation of construction and household waste on the construction sites

- Inform the nearby population about the construction works, due to which the amount of dust,
noise level may increase and the roads may be temporarily closed

- Installation of signs, as well as provision of temporary crossings as alternative roads.

4.2.6. Social mitigation measures

To avoid possible social impacts during the construction phase it is planned
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- not to allow implementation of construction works out of the set hours

- to fence and control the construction site for preventing unauthorized persons from entering it

- to install warning signs in dangerous sections

- to carry out regular inspections of equipment through qualified personnel

- regular organization and implementation of safety audits, first aid and safety trainings for

construction worker.

4.2.7. Waste management

During the renovation of the kindergarten due to demolition of existing buildings and structures
construction waste will be generated, the volume of which according to the design documents is
projected at 1121.5m3.

According to the appendix to the RA Minister of Nature Protection (currently Environment)
order "List of wastes classified per their hazardousness" N 430-N dated December 25, 2006, this type
of waste corresponds to the waste type "Wall concrete items, columns, damaged and contaminated
concrete slabs", with a code: 39901200 01 00 4, class: IV.

This waste will be transported to the special landfill in Silikyan district, preliminarily getting the

Yerevan Municipality permission.

4.2.8. Work safety and health

Prior to the commencement of the works, the contractor implementing the construction
works shall develop and agree on the "Emergency Response Plan" with the RA MES relevant

subdivision. The following measures should be included in the plan:

- Plan of actions (measures) to be performed after receiving message about unfavourable
meteorological conditions (wind speed, windlessness, fog, torrential rains)

- fire-fighting safety measures plan

- during construction works:

- Always carry out timely cleaning of the construction site, open storages’ fire-fighting
interspaces from flammable waste and rubbish, as fire-fighting interspaces cannot be
used for storage of materials, equipment, containers, parking of vehicles machinery.

- Roads and crossings of the water sources envisaged for fire-fighting should always be
free, in case the roads are closed during the construction, signs, indicating the
direction to approach the water source or pass through that section, shall be installed.

- At the construction sites install basic firefighting equipment, post fire-fighting safety
posters, fire guides and warnings.
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4.3. Compensation

As mentioned in the previous subsections, the goal of the environmental measures is to
reduce the impact of the activity on the environment and to restore the original condition of all the
sites which will be affected by the activity.

After completion of the construction works as important measures it is planned:

- Restore all surfaces, including temporarily used areas, to their original condition

- Remove all construction waste, material residues and equipment from the construction site,

- Prepare the place for replanting shrubs and trees and ensure 90% adhesion.

All environmental measures are included in the construction cost estimate and will be

implemented by the construction company:

5. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

Risk reduction can be ensured by implementing a number of environmental measures, which
are summarized in the Environmental management plan, and by monitoring the work being
implemented.

The EMP represents the descriptions of potential negative impacts on the environment, human
health and safety of construction workers that may occur during the design, construction and
operation phases of the project implementation, and also the list of prevention, mitigation measures.

The EMP contains measures for preventing and mitigating potential adverse effects during all
stages of the planned activities (design, construction, operation), as well as monitoring activities to
verify compliance of the construction implementation process with the planned mitigation
measures.

The main contractor will be responsible for implementation of the measures included in the
EMP and in its turn it will ensure corresponding contractual obligations in its contract with the
subcontractor.

For verification of implementation of the mitigation measures outlined in the EMP and their
effectiveness, the contractor will perform regular monitoring, during which the environmental
specialist of the design company will carry out monitoring inspections for each phase once every
two weeks (twice a month). The results will be recorded in the monitoring checklist.

The EMP, presented in the Annex 1, will be included in the volume sheets and will be

attached to the contract documents as an integral component.
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ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

Activit L . N
Y Mitigation measures Implementation Monitoring
area Period measures
Monitoring officer
Supply of Procurement of construction materials from In the office or During signing the | Documentation IPIU, technical
construction licensed suppliers warehouse supply contracts check-up supervisor
materials /engineer/

Transportation of
construction
materials and
waste
Construction
machinery

movement

- ensure relevant technical condition of the
vehicles and machinery

- limit the load of the trucks by ensuring
sequence

- maintenance of transportation timetables

and routes

- Construction site
- Construction
materials and
waste
transportation

routes

During work hours
and out of them
implementation of
unexpected

inspections

Check-up of the
roads leading to

construction site

Technical supervisor

/engineer/

Operation of
construction

machinery

- The vehicles and machinery shall be washed
out of the construction site, in specialized

centres operating in Yerevan

- The refuelling and lubrication of technical
equipment shall be carried out outside the
construction site, at filling stations or service

points.

Specialized service

points

Petrol stations:

During operation of

mechanisms

Area inspection

Contractor’s

supervisor

Earthworks

- the removed soil is stored in permitted areas

- if necessary, backfill, use of leftover for

improvement of the area

- watering of the soil mass

Construction site

During earthworks

Check-up of
processes, area

inspection

Contractor’s

supervisor

Demolition and

construction

Accumulate the demolished constructions,
items and other construction waste near the

entrance of the kindergarten and regularly

Kindergarten

territory

Throughout the

construction and

Regular inspection

of the kindergarten

IPIU , technical

supervisor
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works

remove it to the landfill of Silikyan district

demolition works

territory

/engineer/

Repair/replacemen
t of water supply

and sewerage

Carry out repair/replacement works
separately, with small sections, to ensure the

storage of the excavated soil directly near the

Areas of green

zones

During
renovation/replace

ment of the water

External inspection

Contractor’s

supervisor

pipes trench and backfill within one day. pipes and sewage
Generation of - Installation of bins on the construction site Construction site Throughout the External inspection: | IPIU, technical
household waste construction supervisor
- Yerevan Municipality permit on permanent /engineer/
waste disposal
Improvement of Dismantling of temporary houses of the Construction site, | After the Check-up processes | IPIU, technical
the construction construction site and improving the area temporary houses | construction is supervisor
site completed /engineer/
- final cleaning of the construction site, area
improvement and landscaping with trees
typical for that location
Work safety - Providing staff with uniforms and personal Construction site Throughout the Check-up processes | IPIU, technical
protective equipment construction supervisor
/engineer/

- Strict observance of construction rules and

personal protection norms

- Implementation of fire-fighting measures
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