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Glossary and List of Abbreviations and Acronyms

Photovoltaic

Limited Liability Company

Gesellschaft mit bescanéiter Haftung( in German) means Limited liability
Company

International Financial Corporation

Province (Mongolian administrative unit)
Environmental and Social Impact Assessment
Power Purchase Agreement

Environmental, Health and Safety Guidelines
degees Centigrade
carbon dioxide

decibels (sound pressure level)

Environmental Action Plan

European Bank fadrReconstruction and Development
Environmental Impact Assessment
Environmentabnd sociaManagemenllan

Mongolian Energy Regulatory Authority
NationalDispatchingCenter

European Union

hectare

Traditional dwelling of Mongolians (also known as yg)
kilometers

kilovolts, or 1,000 volts

kilowatts, or 1,000 watts of energy, equal to 1 joule of energy per second

kilowatt hour

equivalent sound pressure level

millimeters

meters per second

Megawatti one million watts of energy
non-governmental organizations

Mongolian administrative unit roughly analogous to county
United Nations
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UNDP

WHO
BEEP
BCNS
GEF
KEMCO
DC
AC
LCC
SO
CO
NO2
o3
PM 10

United Nations Development Program
volt, a measure of resistance or potential difference
World Health Organization

Building Energy Efficiency Project
Building codesnormsandstandards
Global EnvironmentFacility
KoreanEnergyManagemenCorporation
directcurrent
alternatingcurrent

Local Control Centre

sulfur dioxide

carbon monoxide

fric oxide

pone
particulate matter less than 10 micrometers in diameter



CHAPTER 1 INTRODUCTION & PROJECT
BACKGROUND

1.1 Introduction

Desert Solar Power One LLC (DSP One LL&)project compangwned bythe family
ownedUnited Green Groupnd theGerman family ffice Tucher & Schmied GmbHs
intending to construct a Photovoltaic (PV) Power Plant in Sainshand in-sastirn
Mongolia (figure 11) with a capacity of 30 megawatts (MW). DSP One |.bB€one of

the first project companies for largeale solar PV development in Mongolia, is seeking
financing fromEuropean Bank for Reconstruction dddvelopment EBRD). As part of

their decision making procesdSBRD requires that the proposed projece kevaluated in

an Environmental and Social Impact Assessment (ESIA) that meets international
guidelines.The draft ESIA shall be disclosed to project stakeholders and the public in
compliance with Equator principles (EPs) aBBRD guidelines as best practice. All
stakeholder and public comments on the draft ESIA were considered in developing the
final ESIA, and will be considered in the final decisions made by EBRD.

./. - ®
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MONGOLIA

Proposed
Location
Sainshand

Figurel-1 Map of Mongolia with Project location
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1.2 Project Bakground

The Government of Mongolia promotes electric power generation from renewable
energies to further increase its domestic total power generation capacity. Today the main
part of energy in Mongolia is produced by céie¢d plants. These plants cause
significant shortterm and longerm environmental damages. For example in Ulaanbaatar
the particulate matter pollution during winter is over 20 times as high as valid
internationalvalues (Data source: Ministry of Energy Mongoliayonomic growth and a
boom in tle mining sector are leading to a higher energy demand for the whole country.
Furthermore, especially during peak demand expensive electricity has to be imported
from Russia.

Therefore, the existing energy generating situation needs to be reinforcedewith n

climate friendly power plants like PV Power Plants in order to ensure the availability of

energy and to avoid brownouts or blackoengolia has tremendous renewable energy

resources available, in particular the energy of the sun. Mongolia has wergnent

climatic conditions for effective use of these resources. Due to PV plants Mongolia is

able to reduce the energy import expenses from Russia significantly. This has been the
political target of Mongolian Ministry of Energy, sditl Sonompil orApril 29, 2013, to

make Mongolia energy sedufficient and plans to expand energy production further to

eventually become an energy exporter. As an option to tackle the increasing energy
demand and also to foster a clean energy development, the Governnidohgilia

enacted a ANANational Renéew®®&RRI0¢ 0 Emedgyl aRmnade
ARenewabl e Energy Lawodo in 2007 with the tar
to 201 25% by 2020 (currently 5%).

On-site investigatioa were conducted since daary 2013 on several sites in Mongolia
and feasibility study for developing PV power plant in Sainshand was prepared in March
2013 based on a more than fiyear ongoing research on the solar power yield in
Sainshand. In September 2ah8 PV solar poweproject was approved by Technical &
Science Committee of Ministry of Energy Mongolia, and in February 2014 the
construction license was issued by Mongolian Energy Regulatory Commission. In
September 2014, the FebdTariff has been approved to be 16 U&énts / kWh for 20
Years and both the Power Purchase Agreement (PPA) and Dispatch Agreement have
been signed in Jul015 All necessary approvals and licenses have been obtained
Additional details of the legal framework and project developmentpeogided in
Chapter 3, and the proposed solar PV project is described in Chapter 2.

Please refer to the following table for mil@sés in regards to this project
10



No. Research/approvals/licenses Date

1 Lead study on renewable energy us{ Dec. 2005
in rural areas (financed by KfV
Bankengruppe)

2 Further studies on the Mongolig Dec. 2010
renewable energy market

3 Memorandum of Understanding wij Dec. 2012
Ministry of Energy

4 On-site investigation  (German| Jan. 2013

geologist and PV specialist) of sev
potential project sites

5 Feasibility study for the most suitab Apr. 2013
project location
6 Project approval by the Technical | Sep. 2013

Science Committee of the Ministry
Energy and grid capacity stuc

prepared
7 Land permission on city level Dec. 2013
8 Construction license Mar. 2014
9 Power Purchase Agreement g Jul. 2015
Dispatch Agreement signed
10 Construction start Q22017

Table}1 Sainshand PV Power Project milestones
1.3 Scopef the ESIA

In order to successfully development this project, the following requirements must be met:

A The project woul d meet Mongol i an national
standards.
A The project woul d i n crheasdires ta mihimizea awyessary

significant adverse change in environmental, health and safety, and socioeconomic
conditions.
A Appropriate public consultationEBRDhnd di scl
Performance Standards, ensuring all reasonable public opinions are adequately
considered prior to a commitment for financing.

11



To ensure compliance with international lending requirementsthe overall scope of

this assessment includes:

A Scopi nifcatmmotikey issues t

A Definition of baseline conditions of key e
A Assessment of positive and negative i mpact
A Consultation with people who may ebe affec
stakeholders.

A Development of design and operating pract

compensate for significant adverse environmental and social impacts.

A Development of such monitoring prsograms ¢
effective in accomplishing its goals, and to develop and refine the ie¢ieess of

mitigation measures.

These requirements are discussed further in the following sections.

1.4 Methodology for the ESIA

Figure 1-2 Overall ESIA process
12



This section describes the ESIA process in the context of the SairRWabdlar Power

Plant. The overall approach for the ESIA and reporting used the following sources of
guidance:

AEuropean Union CouiicDirective 85/337/EEC on the s#sessment of the effects of

certain public and private projects on the environment, as addndCouncil Directive

97/11/EC (Council of the European Union, 1985; 1997).

A IlFC Guidelines, including Environmental, 5
Energy (IFC, 2007b), General EHS Guidelines (IFC, 2007a), Draft EHS Guidance for

Roads (IE2, 2006), and Operational Policy 4.01, Content of an Environmental
Assessment Report for a Category B Project (World Bank, 2007).

1.4.1 Scoping

The aim of the scoping process is to identify the potentially significant environmental and
socioeconomicissues that are associated with a project, covering the full range of

possible effects, both beneficial and adverse, and to ensure that potentially significant

issues are considered fully in the ESIA. The method used for scoping the potentially
significantimpacts of this project comprised:

A Consultation with and feedback from gove
members of the public.

A Professional knowl edge of PV Sol ar Power
types of impacts this could cause.

A Preliminary knowledge of the existing envi
A The scoping process identified the foll owi

- Environmental benefits of usingsolgre ner at ed energy to meet Mor
electricity as opposed to other methods, particularly coal.

- The vulnerability of local soils, in particular their susceptibility to erosion and
desertification.

- Potential effects on local communities, including visual and cultural effects.

- Potentialeffects on water from the generation and management of waste.

- Potential economic effects from employment during construction and operation.

The environmental and social impact assessment Chépbérthis ESIA determines
whether or not a potential imga of the proposed scheme could be considered
i si gni Aniidertificationoand assessment of environmental, secavomic and
health & safety issuepotentially arising from theroject have been undertakeand
mitigation measures weproposediiming to reduce the potential impactattinay result
from the project. Details of impact assessment and impact dSigpniice as well as

13



mitigation measures are provided in chapter 6 of this ESIA. adidition, an
Environmental and Social Management Plamafite?) have been developed émsure

that potential
implemented.

impacts are sufficiently mom#d and mitigation measures are

The ESIA activities have been carried out jointly by a radikciplinary team of experts,
including environment team, andim relevant fields in hous@ brief summary of the
key potential impacts and their compesding mitigation measures amdonitoring

requirements are presented in the Tables below.

Environmental Level of T
Reasons Mitigation Measures
Parameter Impact
. No atmospheric Emissiorn Use of PV based solar powel
Air Impact Low
from the process. technology
1. Plant will require a very 1. In the case of wetleaning,
low amount of water. the amount of water needed
2.No effluent is envisage| insignificant. There would be
to be discharged from th no need of water if DSP One
Water Low !olant that may have !_LC manages to sucpessfully
impact. implement dry cleaning of
Modules.
2. Drinking water requiremen
shall be met from the water
reservoir of Sainshand city.
Impact of change in lan{ 1.Site selection has been ma
use in consideration ofvoidance
Land Medium of sensitive habitats an
species and without conflict
with other land holders
1.NoSources of Noise | 1. Noise barriers will be
within theproject area. | provided to neutralize th
Noise Low 2. No sensitivereceptors | noise.
in the vicinity of the 2. Noise leel of machines
project site. shall bebelow60- 80dB (A)
1. The site area is partial| 1.Although there is no
covered with small grass| significant vegetation cover
parts however aarid within the study area,
Flora and Fauna Low sandy area in general. | plantation activities will be

2. Animal species that
lives in such open flat
terrain are not threatenec

or restricted on their

carried out.
2. Holes will be left in the
surrounding fence of the sol
plant so small animals are al

14



environment.

to pass through.

Socioeconomic Low

1. The land identified for
the project belongs to

Mongolian Governmen
and the PV site is marke
and reserved at the relat
authority in Sainshando

there are no conflicts wit
other landholders.

2. Influx of Labors

1. No resettlement involved &
there were no residents with
the project area

2. Constructiorlaborswill be

housed on temporar
construction camps special
developed for this purpos
with all basic amenities.

Table 2 Overall Environmental Impact Findings

1.4.2 Baseline Data Collection

(The study area was defined initially bye proposed locations of solar panels, and then
by the area that could be affected by construction and operation of the solar panels.)

Baseline data collection for the PV Solar Power Plant included a combination of desk
studies and site visits. Desk siesl used existing sources of information, including data
available on the internet, reports, and data provided by the project proponent, DSP One
LLC. Site visits wereundertaken in January 201, order to supplement and verify
information provided by désstudies.

Chapter 4 of this ESIA provides information on the baseline environment, including
natural processes that may affect the baseline over the course of project development.

1.4.3Methodology and Approach of ESIA

Once all of the project environmental asa@tioeconomic impacts have besssessed, the
significance of the impacts was ranked by considering the following elements:

1
activityos

The consequencef identified events: the resultireffect (positive or negative) @in

i nt er act socoecomimit eénvirbnmentd ,

for each level of consequence and each level of likelihoodhensdignificance of ta
impact associated with each identified aspect is the product abtieequence and
likelihood. It should be noted that the assessment has been conducttsialering
the mitigation measures normally designed into / included in the project.

natur al

Likelihood: the likelihood that an activity will occuAgreed criteria were defined

The following sections briefly describe the consequence, likelihood, and significance

criteria.

15



1.4.3.1 Consequence

To assign a level of consequence to each environmenthkocial impact, criteria are
defined for environmental and so@gonomic consequence sgverity. Legal issues are
embedded in both criteria sets. The consequemtegaries and their ranking are
presentedh the followingTable.

Consequence Ranking Description
5 Massive effecti Persistent severenvironmental damage (
severe nuisance extending over a large area. In tewhy
Catastrophic commercial orrecreational use or nature conservatiarmajor

economic loss for th€ompany. Constant, high exceedance
statutory omprescribedimits, high profilecommunity outrage.

4 Major effecti Severe envonmental damage. The Company
required to take extensive measutes restore polluted o
severe damagedenvironment to its original state. E&xded breache)
of statutory or prescribed limits, and seriousormmunity
concern and complaints.

3 Localized effect i Limited dischargesof known toxicity,
considerablecommunity concern and/or complainfRepeated
Critical breaches of statuaryor prescribed limit. Affecting
neighborhood. Spontaneous recovefyimited damage within
one year.

2 Minor effect 7 Contamination. Dange sufficiently large tg
damagethe environment, someommunity concern raiseq

Marginal Single exceedance of statutory or prescribedterion. No
permanent effeatin the environment.
None 1 Slight effecti Local environmerdl damage. Within the feng
andwithin systems. Negligible financial severity.
None 0 No impact
Positive + Beneficial impaci enhances the environment

Table 13: Consequence Categories and Rankings

It should benoted that it is often difficult to compare impgacbnsistently across different
natural and socieconomic environments. When evaluating the environmesmall
socioeconomi@aspects, emphasis was placed on spec#icse and effect relationships.
Scientiic evidence as well as predictions based on observatioprevious similar
activitiescan and have been used in the impact assessment process. Wharetibeas
possibleto fully quantify the effect that an activity may have on theiremment or a
component of theenvironment, or where there is a lack of scientific knowledge
gualitative judgment has beesed. Such judgments is based on a full understanding of

16



the project activities, andttee a més knowl edge of the environ
general health aspectsofthee gi on i n which the projectds ac

1.4.3.2 Likelihood

To assign likelihood to each activity, five categories are ddfend ranked. The criteria
for likelihood are shown below.

Category Ranking Definition
. Th tivity will r under normal ratir
Certain 5 e 'gc y occur under normal operal
conditions
. The activity is very likely to occur under norm
Very Likely 4 . y . .y y
operational conditions
The activity is likely to occur at some time under|
Likely 3 normal operating
conditions
. The activity is unlikely to but magccur at some
Unlikely 2 y y y

time under normabperating conditions

The activity is very unlikely to occur der normal
Very Unlikely 1 operating conditionbut may occur in exceptional
circumstances

Table 14 LikelihoodCategoriesand Rankings

1.4.33. Significance

The significance of the impact is expressed as the produtteotonsequence and
likelihood of occurrence of the activity, expressed as follows:

Significance = Consequence x Likelihood

Figure below illustrates all poskile product results for thdéive consequence and
likelihood categories.

17



LIKELIHOOD

CONSEQUENCE

Figurel-3Product Results for Consequence & Likelihood Categories

Based on its consequenlieslihood score, each environntehaspect has been ranked
into five categories by ordef significance as illustrated below.

Ranking
(Consequence X Likelihood)

Significance

<2 Very low orNegligible
Table15: Significance Categories

1.4.4 Environmental Mitigation and Enhancement

Where significant impacts are identified, mitigation measures were developed. These
measures are intended to avoid, reduce, compensate, and/or remediate adverse impacts,
or to enhance potentially beneficial impacts. Wherever possible, this is undertgeeh as

of the project design, so the measures will feed back into impact assessment.

The mitigation and enhancement which should be undertaken as part of the project are set
out as an Environmental and Social Management Plan, which can then be applied in
order to manage different phases of the project. For this project, the Environmental and
Social Management Plan is presented as Chapter 7.

18



1.4.5 Environmental Monitoring

Where there is uncertainty over the potential significance of an impact, mitigaéign m
include monitoring of that impact to determine whether additional measures are required.
Sainshand Environmental monitoring is described in ChapterFutthermore,a
Stakeholder Engagememtlan SEP) has been developed separatelyidentify and
addressall stakeholder concerns and a Nechnical Summary NTS) has also been
included in a separate document.

1.5 Organization othis Report

The report consistsf sevenchaptergincluding the present chapter) and the contents of
the remaining chapters are briefly described in this section.

AChapter 2The Proposed Project

This chapter provides information related to various feature of the proposed power plant
including power generation process, utilities, water and power requirement and other
proposed infrastructure facilitiest also provides the glimpse of project schedtor
approval and implementation.

AChapter 3d_egal and institutional Framework.
This chapter describes the legal and institutional framework and context in which the
project is being proposed and developed.

AChapter £nvironmental and Socioeconomic Baseline Conditions
This chapter describes the environmental setting of the solar power plant area and the
baseline environmental and socioeconomic conditions of aspects of the area.

AChapter SAnalysis of Alternatives
Alternatives considered for the proposed project are evaluated and discussed with
particular emphasis on environmental considerations.

AChapter BAnticipated Environmental and Social Impacts and Mitigation Measures.

This chapter provides details of the environmental and social impact assessment of the
project during construction, operational and decommissioning phases. It expresses the
impacts of the proposed project on the various components of environment. bfitigati
measures are suggested along with the impact prediction.

KChapter ZEnvironmental & Social Management Plan.
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This chapter deals with Environmental and Social management plan incorporating
recommendations to implementation of the suggested mitigati@sures to minimize
adverse environmental and social impacts during construction, operation and
decommissioning phases.
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CHAPTER 2 THE PROPOSED PROJECT

DSPOne LLC proposes to construct and operate a PV Solar Power Plant ireastém
Mongolia to generate up to 30 MW of electricity for the national grid. In 2014, the
project land of 714,000 sgm has been approved by the city council of Sainshand. This
chaper describes the project in sufficient detail to allow an evaluation of the potential
environmental and social impacts that could result from project construction and
operation, and to allow development of appropriate mitigation measures to control,
reduce or compensate for such impacts where necesB&k One LLC is in the process

of developing detailed designs for the project, and some specifications of the final project
could be somewhat different than described here. However, differences are expected
be relatively minor and should not result in increased impacts.

2.1 Project location

The location for the proposed PV Power Plant is sketched in R2glird he area lies in
southeastern Mongolia siated next to the Sainshand city in Dornaig®rovnce.
Around 80ha of unused land which is owned by the city of Sainshand is explored for its
aptitude for PV power generation. A general overview of the proposed PV area is
presented in Figure-2.
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2.2 Accessibility & Transportation

Mongolia has an emerging infrastructure. For the accessibility of Mongolia from abroad,

which is required to transport equipment like inverters and modules, the railroad can be
used. The fact, that there is a railroathimecting Mongoa with China (refer to Figure2

2), offers an ideal opportunity to transport all relevant components of a PV Power Plant.
The proposed location is very close to the rail statiddainshand (refer to Figure3).

1=
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Figure 22 Railroad MongoliaChina

After reaching the rail station the equipment shall beddamhto trucks, respectively
heavyduty trucks. Generally the accessibility to the specific site must be guaranteed for
the heaviest equipment. For photovoltaic instalteicuch equipment is normally the
transformer. This transformer requires a crane for uploading on the site. The modules will
be transported in containers, whereby approximately 2#@&tOcontainers for 30 MW
photovoltaic modules will be required. The istgcal efforts shall be planned sufficiently.

Transformers with a weight up to 30 tons shall be considered and at both locations (rail
station and onsite) a suitable crane shall be available for unloading the cargo from trucks
and train. The route of ¢htrucks from the rail station to the site is shown in Figu®e 2

The distance between both locations is approximately 8.5 km only. All related existing
roads are in adequate conditions.
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Figure 23: Route from rail station to PV site

2.3 Projectcomponents

The PV project contains three major components, which are PV modules, Mounting
system and Invertors. The detailed description of the main components is in the following
subsections:

2.3.1 PV modules

The PV modules are the main component oVaP®wer Plant. The modules must with
stand all environmental influences over the whole life time of the plémst.predefined
module manufacturer is Canadian Solar, and the module type is -@56P. One
module consists of 6€ells of polycrystallingechnology. Each cell has a size of 1&n®

x 15.6cm. The modules are certified according to IEC 61215 and IEC 61730. The
maximum allowed DC voltage is 1,000 The main module data is shown in the
following tables.

Optimum Operating Voltage

Optimum Operating Current 8.30 A
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Open Circuit Voltage 37.2V
Short Circuit Current 8.87 A
Nominal Maximum Power 250 W
Module Efficiency 15.54%
Power Tolerance -OWto+5W

Table2-1: Electrical Data atStandard Test Conditions

Nominal Operating Cell Temperature 45°C
Temperature Coefficient Power -0.43%/°C
Temperature Coefficient Voltage -0.34%/°C
Temperature Coefficient Current +0.065%/°C

Table2-2: TemperatureCharacteristics

2.3.2 Mounting system
The designed system is presented-igure 2-4. The modules are mounted with a tilt
angle of 35A (U) according to the horizont a
face in south direction. The row distance (between two talde$)00m, which is
presented as (b). The modules lower edge is®.&dove ground and the upper edge (h)
reaches a height of 2.685 The length of the module table is 3.286(a) including
frames.
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Figure 2-4: System design
Figure2-5shows the Sun Orbit Diagram for the location of the PV Power Plant.
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Figure 2-5: Sun Orbit Diagram Sainshand
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2.3.3 Inverters

The inverters transform the DC current of the Pd@dules into AC current in order to
feed the electrical power into the public grid. The development of the power electronics
in the last decade allowed to reach very high level of DC/AC conversion and can reach
up to 98% (depending on the inverter type arahufacturer).The selected inverter with a
capacity of 630 kW is from the manufacturer SMA and the specific type is Sunny Central
630CP. The following tables present the key data for the predefined inverter.

Type Sunny Central 630CP
MaximumPV Power 713 kW

Input Voltage Range MPPT 500 to 820 V
Maximum Input Voltage 1,000V
Maximum Input Current 1,350 A

Table 23: Inverter DC

Type Sunny Central 630CP
Nominal Output Power 630 kVA
Nominal Output Voltage 315V

Nominal OutputCurrent 1,155 A

Table 24: Inverter AC

Type Sunny Central 630CP
Maximum Efficiency 98.7 %
Euroeta 98.5 %

Table 25: Inverter Efficiency




2.4 Monitoring and controlling system

The photovoltaic PV Power Plant in Sainshand shall be provided with a Local Control
Centre (LCC) with monitoring functions located in the monitoring respectively
equipment room in the Control & Security Building. The Local Control Centre will be
permaneny staffed. For maintenance and repair activities additional staff will be present
in the LCC.

Parameters to be monitored:
91 Data from inverters and string monitors
Logging of events and released commands
Weather station data
Module temperature
Fiscalmeter
Power network analyzer (to monitor high and low voltage conditions and
interruption)
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The complete list of monitored data will be defined in the specification of the Monitoring
system in a later stage of the project. A compilation of colledsgd shall be made
available at least daily at the respective LCC. If possible more frequent updates are
preferred.

All monitored data shall be archived for the whole lifespan of the PV Power Plant and
shall be made available for analysis on a centrdiiecin the respective LCC. Any
alarms or nomormal operational conditions identified in the equipment shall be dis
played in the respective monitoring system immediately. The performance data of the PV
plant shall be updated in a secured web servermimn once per day. In order to load

the data to the web server (PV PORTAL) a connection to the public telecommunication
network (internet) by modem, GSM, UMTS, ADSL, etc. is necessary. For a schematic
overview of the monitoring system please réefpperdix 3.

2.5 Civil Engineering

The civil engineering is defining the required constructions such as buildings and roads
for the proposed PV Power Plant Sainshand. As mamstruction requirements due the
photovoltaic Power Plant all buildings, fences apalds will present by the specific plant
layout.

The following listed constructions must be reatl to ensure a complete phattiaic
system.

27



1 Buildings (Transformer Buildings, Field Substation, Monitoring and Security
Building,Gatehouse)

1 Roads
Gravelroads are foreseen. The width of main and branch roads shall be 3.0 m. All
roads shall be designed for vehicles of the coostr staff and with a low
frequency for vehicles for delivering of the heavy transformer (only during
construction phase). The amshoulchaveturning round areas for trucks

91 Drainage
Based on the slightly steady inclined surface tahawest and due to the low
precipitation rate a drainage system against rain water and flooding is not
necessary.

1 Water Supply, Sewage
If existing wells cannot be used a new well will be drilled or the water will be
delivered by trucks. Enough water shall be provided for the staff located on site.
An adequate waste water sewerage system shall be constructed where sanitary
installations are foreseen.

1 Mounting Systemricludingfoundations

For the PV Power Plant a fixed mounting structure is foreseen. Using standardized
structures from renowned manufacturers (e.g. Schletter, Krinner, Habdank, etc.)
assures a short construction time and a reliablar®dule integration. In general a
distance of 10 cm between two tables has been considered. The mounting structure
shall be designed with a minimu elevation of 80 cm (Figure-@. This typical
distance is used to reduce the frequency of required landgcapin

Figure 26: Typical sketch for changing table inclinations (*)

(*) Shown figure is used for illustrative purposes and do not reflect site conditions.

1 FencesA doublerod fence and gates with bard wire and concrete foundation will
be mounted around the PV plant as border with a minimum distance of 5m to the
mounting structure.
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1 Provide temporary load and unload facility at rail station and on site.

2.6 Area Layout

The Area Layout presents the Power Plant with a total capacity 80T he following

Figure is presenting the Conceptual Area Layout as preview of the large scale drawing of
Appendix 1.

Figure 27: Conceptual Area Layout
2.7. Water Consumption and wastewater Generation

The project is expected to use limited quantities of fresh water during the three project
phaseconstruction, operation, and decommissioning, since such this type of projects
considered as a low water consumption projects, the project will be supplied \water
throughSainshand city water reservoir.

Wastewater is any water that is contaminated by anthropogenic / industrial processes with
solids, temperature, chemicals and other impurities. The effluent management scheme
would essentiallyinvolve collection, treatment and recirculation / disposal of various
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effluents. Since, water is usexhly for the cleaning purpose of solar PV modules to
remove dust from it. The discharge watkres not include any chemical or hazardous
material. Waterunoff / discharge from the panels is likely to get evaporate or absorbed
into the arid ground below the panels, and no drainage canal is requsrddr the
wastewater from the trailers where the construction workers will be accommodated, it
shall be cokkcted and regularly transported offsite for appiate treatment and disposal.
Wastes will be collected and separated for appropriate disposal too. There may be a
security building with a kitcheor lavatory on site. If so, all kitchen and lavatory wastes

will be either transported offsite for appropriate treatmergise a fitfor -purpose water
treatment plant will be built.

2.8. Construction and Implementation Schedule

The proposed time schedule of the following project phases of the 30 MW PV Power
Plant isshown in Appendix Zhe time schedule includes the following phases:

2.8.1 Implementation schedule

|. Finance and PPA phase:gpprox. 14 months

1. Conversation with bankgfprox. 5 months
i First talkto banks (EBRD, IFC, DEG, FMO)
1 Detailed talksand meeting with banks
i Negotiation ternsheet
1

Advisor selection regarding legal / tax / insurance / due
diligence

2. Financial approval process with banks, including negot of PPA
(approx. 4 months

3. Due diligence processprox. 3 months

4.  Working on pe- and subsequent conditions, including obtaining of
local permits &pprox. 3 months

5. EPC Contractinggpprox. 2 months
1 EPC Contract negotiations

1 EPC bankability check
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a1 Contract award

Il. EPC construction phase: approx.6 monthg

1. Engineering and procuramt phasegpprox. 3 months
1  Construction engineering
1 Procurement
1 Technical design approval
2. Construction phasapprox.3month$
Mobilization / start of construction
Earth works
Foundations, buildings, roads, fencing
Mounting structure
PV Module mounting

Electrical installations
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Demobilisation

3. Commissioning and acceptance phaappfox.2 monthg
Commissioning

Acceptance tests

Authority acceptance

Plant acceptance

Final documentation
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Plant starup

2.8.2 Plant Operation and Maintenance

The operation obolar power plant is relatively simple and restricted to daylight hours.
With automated functions of inverter and switchyard controllers, the maintenance will be
mostly oriented towards better upkeep and monitoring of overall performance of the
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system. ThesolarPV system requires the least maintenance among all power generation
facility due to the absena# fuel, intense heat, rotating machinery, waste disposal, etc.
However, keeping the PV panelsdnod condition, monitoring and correcting faults in
the connected equipment and cabling are stitjuired to get maximum energy from the
plant.

2.9 Power Transmission Line

The photovoltaic Power Plant shall feed the generated energy into the public grid. The
suitable voltage level is once indicated by the maximum installed photovoltaic power as
well as by influences of the public grid onto the photovoltaic Power Plant sich a
frequency of switching on the grid connection.

The next suitable possibility to connect the PV plant to the local grid is a
110kV/35kV/10kV substation located in the east of Sainshand. The distance to-the pro
posed PV area is approximately 2.75km (rédeFigure 28).

The PV Power Plant shall be connected via a 35 kV overhead line. Such recommendation
is based on the installed PV power of 30 MW. The interconnection point will be at the
35kV switchgear located in the local substation of Sainshand (if enough space is
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available on the busbar). Based on the location of the local substation, the connection
point on site (field substation) will be in the southern corner of the proposed site. The
field substation consists of one 35kV switchgear including an outgoing circakesréor

35 kV. The incoming voltage level to the field substation onsite will be 35 kV as well. 24
x 1.25 MVA Transformers distributed onsite transforms already the produced energy
from the PV plant up to a voltage level of 35 kV. The medium voltageop#re existing

local substation of Sainshand shall be extended with a new incomer including and cubicle
metering. The borderline between PV Power Plant Operator and Grid Operator is
proposed to be the incoming medium voltage dwadline from the localupstation
Sainshand to the fielgubstation on PV site. The mased borderline is although shown

in Appendix 4

Switchgear 35 kV

Circuit breaker 35 kV
include cubical metering

Field Substation

Circuit breaker 35 kV
include fiscal metering

Switchgear 35 kV

Figure2-9: Power Transmission Concept
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CHAPTER 3LEGAL AND INSTITUTIONAL
FRAMEWORK

This ChapteroutlinesMongolianlegislativeenvironmentor the projectimplementation
and particularlydescribesoverall local andinternationallyacceptedegal frameworkfor
therenewableenergygeneratiorwhich wasadoptedn Mongolia.

3.1Key Mongolian Laws and Policiesin the Energy Sectorand Key Governmental
Institutions

At presentthe following laws, regulationsand legal documentsrelate to the energy
regulationprocessn Mongolia. Specificcharacteristicef certainlaws will be discussed
belowin therelevantsection.

Lawsof Mongolia:

EnergyLaw;

EconomicActivity LicenselLaw;
Civil Code;

MineralsLaw;
RenewabldnergyLaw;
CompetitionLaw;
EnvironmentaProtectionLaw;
ForeigninvestmentLaw.

©NOoO O wWNE

* The Parliament in Mongolia is also on the verge of approving the Energy Conservation Law in 2015.

In addition there is a regulatory framework governing the unbundled power sector. In
broad terms the responsibility for licensing is vested witHvimestry of Energy, and for
price regulation with the Energy Regulatory Commission.

Besides,Mongolian Governmentpromulgatedvarious environmentalpolicies in the
energy sector and the following are the major documents that form the base for the
legislatve development:

National Program of Renewable Energy 2@0R20;
Mongolian Integrated Power System Program 2P0Z0;
Building Energy Efficiency Project (BEEP) started 2009
Mongolian Energy Sector Master Plan 2&0020

pwnPE
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1. On 9 June 2005, the Parliamentof Mongolia approvedii ANational Renewable
EnergyP r o g rfoa theedperiod 20052020, to facilitate the wider use of renewable
energyin Mongolia. TheP r o g rgeafsidctude:atotal installedcapacitygenerated
by renewableenergypower sourcesof 3-5% by 2010 and 20-25% by 2020 of the
total energyproduction;anda programfor increaseddecentralizecelectrificationof
remoterural villages to provide electricity to 100,000householdsy 2010 and all
rural familiesby 2020.

In Mongolia utilization of renewableenergy has been emphasizedas one of the
priority areasof the energyindustry in the Governmentpolicy documents(some
major onesarementionedherein)suchasthe Governmentction Plan(MasterPlan),
millennium DevelopmentGoals,Sustainabldbevelopmentfrogramof Mongolia for
21stcentury,andRegionalDevelopmenConceptetc.). The Governmenbf Mongolia
attachegreatimportanceto the useof renewableznergyfor improving powersupply
throughresearchanduseof environmentallyfriendly and new sourcesof energyfor
the benefitof rural householdsvho arenot fully providedwith powerandsoumsand
settlementghat would require significant amountof resourcego get connectedo
centralizedoowergrids.

2. The GovernmenthasadoptedMongolian Integrated Power System Prograoiicy to
ensurethe reliable powerthroughoutthe countryandits capitalcity andwill develop
new generationcapacityto meetincreasingdemand.2007 Programon integrated
powerenergysystemwasadoptedy the Parliamenwith thefollowing objectives:

1 To createindependentnd reliable power systemwith efficient energygeneration
facilities with aslessaspossibldoss;

1 To securepowersupplyreliability in regionsby constructinghydro power plantsand
high voltagetransmissioninesto connecthe plants;

9 To restructureenergysourcesand make power supplyin urbanand settledareasby
introducing new and efficient technologyand equipmentand utilizing renewable
energysources;

1 To devebp laws andlegal basisandmanagemenprincipalsapplicablein the market
economyprincipalsandincreaseparticipationof privatesectorin the energysector.

3. Thei Bu i |EdergyEfficiency Pr o (BEEP)Gstartedin 2009 to supportthe
Governmentof Mongolia in enhancingenergy efficiency in the wider Mongolian
building sector by removing the barriers, including noncompliantand outdated
building codes,norms and standardgBCNS). The projectis fundedby the Global
Environment~acility (GEF),the KoreanEnergyManagemen€orporation(KEMCO)
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and UNDP Mongolia. Its goal is the reductionin the annualgrowth rate of GHG

emissionsfrom the buildings sector. BEEP will contribute to the reduction of

greenhousegas emissionsthrough the transformationof the Mongolian buildings

markettowardsmore energyefficient building technologiesandservices sustainable
privatehouseinsulationandenergyefficiencyfinancingmechanisms.

. The EnergySectorMasterPlanfor Mongolia (2000 2020) was preparedundertwo

Asian DevelopmentB a n ks@pportedprojects in 1994 and 1999, respectively.
During later energysectorassessmennany discrepanciesvere notedin the power
demandforecastfor the period 20002010, where the actual demandgrew much
fasterthanwhat was projectedearlier.In addition,the Governmenif Mongolia has
announcedsomespecific plans and targetsto this effect: (i) to attain 20% 1 25%
renewableenergyin the mix; (i) to promoteenergyefficiency; and (iii) to realize
crossborder power supply to neighboringcountriesto enhancerevenuesthrough
power export. In view of these developments,there was an urgent need to

comprehensivelpnalyze refine andupdatethe existing energysectormastemplanfor

the 2010 2020 period. The projectii U p d aBnergy §ectorDevelopmentPlanin

Mo n g owasdwidedinto six sectionsasfollows:

Sectionl. MasterPlanAssumptiong StrategicObjectives
Section2. Macroeconomi®utlook

Sedion 3. Electricity Load Forecasts

Section4. Aimag HeatingSystems

Section5. PrimaryandSecondarfEnergyResources
Section6. GeneratiorandTransmissiorExpansion
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The aims of the Strategyinclude: sustainabledevelopmentof the energy sector,
reducedpovertyandincreasednvolvementof the privatesectorandpublic interestin
the sectorthrougha more secureenergysupply. Moreover,Mo n g o énergysestor
shouldbe developedwithin the regionalenergycontext,while the sametime taking
advantageof new technologiesand sourcesof energythat might further promote
economicefficiencyandenvironmentakustainability.

Key Policy Making GovernmentInstitutions and bodies

The key institutionsinvolved in policymaking, managingand operatingthe energy
sectoraccordingto the EnergyLaw asof 2001are:

1 Statelkh Khural (MongolianParliament)which formulatesstatepolicy on energy;
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1 Ministry of Energywhichis in chargeof the developmenof policy, includingthe
developmentof energy resources,energy use, import and export of energy,
constructionof power plants, transmissionlines, energy conservation,use of
renewableresourcesregulationandinternationalcooperationlt playsa key role
in shapinga greendevelopmenstrategyto suit Mongolia.

1 EnergyRegulatoryCommissiorwhich is in chargeof issuinglicensesapproving
tariffs andprotectingtherightsof consumersndlicensees;

1 The Nationd Dispatching Center which is responsiblefor coordinatingdaily
system operation of all power and heat sector entities including real time
coordinationof power plant operation,transmissionand distribution switching
operation,and operationof the heattransmissiometwork in coordinationwith
combinedheatand power operation.The NDC is alsoresponsibl€or providing
the information necessaryor settlementof spot markettransactionswithin the
contextof thewholesaleslectricpowermarket.

3.2 EnergyLaw

Primary statuteto regulateenergy generation transmissiondistribution, consumption
and dispatchingactivities in the countryis the EnergyLaw, passedn February2001,
with all subsequereamendmentthereto.

EnergyLaw providesfor the legal frameworkfor the energysectorrestructuringfrom
being centrally plannedto marketbased.This law introducedthe independenenergy
regulator the EnergyRegulatoryAuthority, andvestedpowersandresponsibilitiedo key
institutions involved in managingand operatingthe energy sector. With the 2001
establishmenbf the EnergyRegulatoryAuthority (EnergyRegulatoryCommitteesince
2012),energyregulationhasbeenin placefor overa decadeEnergyLaw aimedto create
competitionandincreaseprivateparticipationandinvestment.

Energy Law provides for method of price creation. Hence, Energy Law fixes the power
of the Energy Regulatory Commission to develop methodology of tariff determination,
definition of the taiff structure and review, approval, inspection and publishing tariffs.
Tariffs are discussed at the Board meeting and final decisions are issued in the form of
resolutions. By setting tariffs, the Energy Regulatory Commission aims to ensure the
financial vability and sustainable operations of the licensees, while balancing their
interest with those of the consumers.
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3.3 Renewable Energy Law

A Renewable Energy Law was adopted in 2007. This law sets forthrfeadff ranges

for renewable energy, categorizied type. Pursuant to the framework established by the
Renewable Energy Law, Energy Regulatory Commission developed and approved long
term Power Purchase Agreement signed betwe
Transmi ssion Networkpam®y adaed OwniedatS¢ oic kv €9 tnc
Power One LLCO. Approval of this agreemen:
environmental policies.

According to the Renewable Energy Law the State lIkh Khural is the competent body for
policy development in the renebla energy sector and for ownership transfer of state
funded independent renewable energy power sources. The Cabinet is responsible for the
implementation of the Renewable Energy Law and for the approval of a list of soums to
be supplied with electricityral heat generated by the renewable energy power source.
The Ministry of Energy is the main government body in charge for the development of
implementing regulations under the Renewable Energy Law.

The main provisions of the law are as follows:

1 Energy Reglatory Commission shall issue licenses for construction of Renewable
energy sources and for generation and transmission of renewable energy;

1 The transmission licensee shall purchase the electricity supplied by a generator at
tariffs approved by the law;

1 Power Purchase Agreement between generator and a transmission licensee shall be
developed in compliance with the a model agreement approved by the Energy
Regulatory Commission and shall specify capacity of electricity generated and
delivered, its qualityamount, tariff, location of commercial meters, payment and
settlement conditions, duties of the parties and provisions for termination.

3.4 Environmental Policies and Laws Related to the Sector

Since 1992 the Parliament of Mongolia has passed selaval designated for the

protection of environment. Also, the State Policy on the Environment 1997 has been

formulated and constitutes the legal basis for the protection of environment and natural

resources. In 1995 the Mongolian Environmental Action Plas \presented. The

Mongolian Action Program for the Z1Century, the National Action Plan to combat

desertification, the national biodiversity action plan, the action program to protect air, the
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national action program to protect ozone layer were develdfiesl Mongolian Action
Program for the 21 Century includes specific considerations and recommendations
concerning the adaptation to the climate change and mitigation of GHGs emissions. The
Law on Air and Law on Environmental Protection are the mainunsnts for protection

of air and environment of the country.

Among other laws governing the environmental protection are:

1 Environmental Impact Assessment Law
Special Protected Areas Law

Land Law

Law on Fauna

Water Law

Subsoil Law

Forest Law

Household and Industrial Waste
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Environmental Protection Law aims to protect the land and soil, underground resources

and mineral wealth, water, plants, animals, and air from any adverse effects in order to
prevent ecological imbalance. 2012 amendmentsimduced t he dApol |l uter
and collective management of the natural resources. Polluters are liable to pay
compensation for damage caused to the environment and natural resources. The amount

of compensation payable depends on the particulasures. Natural resources in

Mongolia are all to be assessed by private environmental assessors based on procedures
which are currently being formulated by the Government. After the assessment each type

of resources is to be assigned an intrinsic value.

Besides there is a requirement on any organization whose activities involve the use of
natural resources at their own cost, to commission an environmental assessor to conduct
an environmental audit every two years, and to implement the recommendations
propo®d in the audit.

Environmental Impact Assessment Law. According to the Law a person proposing a
project which will have an impact on the environment must inform and report on the
implementation of environment management plans to the local populatior, loca
government and other stakeholders within the deadline specified by the related ministry.

Water Law as of 2004 has been revised and replaced by the revised Water Law 2012. The
Law of Fees for Use of Water and Minerals Water has been consolidated wittaothe

on the use of natural resources and is replaced with the Law on Natural Resources Use
Fee 2012.
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3.5 International Requirements

Mongolia has signed several of international conventions which are relevant to the
project.

The country ratified the UniteNations Framework Conventions of Climate Change in
1996. Mongolian also announced its association with actions of the Copenhagen Accord
in January 2010. Major mitigation actions include energy efficiency and renewable
energy.

Mongolia has accepted the &t Protocol on 15 December 1999. Special National
Bureau was established and registered with the Secretariat of United Nations Framework
Convention on Climate Change.

In addition there are Convention to Combat Desertification 1996, Convention
Biodiversty 1993 and Convention on International Trade in Endangered Species of
Fauna and Flora 1996.

Guidelines and policies of the international institutional lenders such as EBRD and IFC
can also be applicable. Those policies are designed to promote sustdeagment
and contain environmental and social impact criteria for a financing approval process.

3.6 Current Legal Status of Sainshand Solar PV Power Plant Project

Currently Desert Solar Power One LLC obtained the following approvals necessary for
the project implementation:

1. Feasibility Study Approval by the Science and Technology Committee at the Ministry
of Energy;

2. Grid Capacity Study conducted by the National Dispatching Center (from 2014 and
2015);

3. General Environmental Impact Assessmegoproved by the Ministry of Environment
and Urban Development;

4. Environmental protection action plan approved by the Ministry of Environment and
Urban Development;

5. Electricity Tariff (Feedin-Tariff) approved by the Energy Regulatory Commission
according tahe Law of Mongolia on Renewable Energy; and

6. Construction License for constructing the Solar PV Power Plant granted by Energy
Regulatory Commission.
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Desert Solar Power One LLC entered into the Power Purchase Agreement with the
Central Region ElectricityTr ans mi ssi on Company (APPAO) .
Agreement with the National Dispatching Center has been signed shortly after the PPA.

During the course of the project construction Desert Solar Power One LLC will obtain:

1. Technical Conditions for constructioof Interconnection Line and all permits
associated with the Interconnection Line;

2. Full Land Use Rights in respect of the land necessary for the Solar PV Power Plant
and Interconnection Line;

3. Electric Power Generation License issued by the Energy Regu@dmmission;

4. State Commission Act in respect of the Solar PV Power Plant and the Interconnection
Line;

5. Immovable Property Certificate issued by the State Registration Office for all
facilities relating to the Solar PV Power Plant and the Interconnddaten

6. And other civil engineering permits required for the project construction.

In conclusion, considering the above described legal framework Solar PV Power Plant

Project of Desert Solar Power One accords with the promulgated green policies and
bringsdesired technological knetwow to the country.
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CHAPTER 4 ENVIRONMENTAL AND SOCIOECONOMIC
BASELINE CONDITIONS

To characterize baseline environmental and socioeconomic conditions, information was
acquired through desk studies and wagplemented with field surveys and observations.

4.1 Climate

The climate of the region is an intercontinental climate with a broad temperature range
between winter and summer. This region has cold winters and hot summers and most of
its rains fallduring the summeitt is generally a region of high atmospheric pressure.

4.1.1 Temperature

The temperaturehanges radicBl throughout the year. Coldest temperatures of the year

are measured in December, January and February. The average temperature is determined
between13.7 °C and18.1 ° C,sometimes reache80 °C and-33 ° C, but from time to

time it can reach 36° C and - 40 ° C.The cold season of the year starts from the 20th of
September and lasts until the alNthy of the next year. The warm season of the year
starts accordingly in May. The air temperat
and higher. Total numbef such warmer days in a year can reach betwee3d3fays.

The annual averagemperature fallsintb he r ange bet ween +2.8A 4 a

Yearl T ™ Tm PP Vv RA |[SN|TS | FG| TN | GR
1970| 3.5 9.9 -3.4 - 15.2 25 17 5 5 0 1
1971 - - - - - - - - - -
1973 - - - - - - - - - -
1974 | 3.4 10.0 -3.4 - 16.5 34 9 9 5 0 0
1975| 5.0 11.6 -1.7 - 16.0 36 9 6 1 0 6
1976 | 3.0 9.7 -3.4 - 171 34 15 4 4 1 0
1977 3.9 10.6 -3.0 - 14.9 35 14 4 3 1 3
1978 | 4.2 115 -2.9 - 135 21 13 1 2 0 0
1979| 4.2 11.0 -2.9 - 14.7 28 12 6 1 0 2
1980| 3.8 10.4 -3.1 - 16.7 20 9 8 1 0 1
1981 | 3.4 10.0 -2.9 - 16.7 23 14 3 1 0 1
1982 | 4.6 111 -2.0 22251 16.7 20 11 4 0 0 1
1983 | 4.3 10.9 -2.2 7061 | 17.1 27 10 1 2 0 1
1984 | 3.4 9.9 -3.1 105.41| 17.7 30 9 3 3 0 0
1985| 2.8 9.2 -3.7 167.65| 17.3 28 17 8 2 0 0
1986 | 3.6 9.7 -2.7 259.06| 16.4 32 17 5 1 0 0
1987 3.1 9.0 -3.3 193.81| 17.5 42 20 8 2 0 0
1988 | 3.6 10.1 -3.1 96.79 | 18.7 41 11 5 6 0 0
1989 | 4.6 11.2 -2.5 38.11 | 17.2 26 14 6 9 0 0




1990 4.2 10.7 -2.4 1.27] 16.8 35 15 8 4 0 0
1991 | 4.1 10.6 -2.6 0.00 16.7 30 19 2 2 1 1
1992 - - - - - - - - - - -
1993| 3.9 10.1 -2.7 0.00 14.9 32 14 5 4 0 1
1994| 5.0 11.6 -1.9 89.92 | 146 24 10 4 1 0 1
1995| 4.8 11.2 -2.2 0.51 16.2 22 8 2 0 0 2
1996 - - - - - - - - - -
1997| 5.0 11/7 -2.1 2489 | 155 20 5 4 1 0 0
1998 | 5.3 11.6 -1.3 0.00 14.6 36 14 2 7 0 0
1999| 5.1 11.7 -1.9 - 13.8 27 15 8 0 0 1
2000| 3.9 10.3 -2.7 146.27| 12.9 29 14 9 2 0 0
2001 | 4.6 111 -2.1 397.73] 13.9 25 14 3 1 0 0

2002] - - - - - - -

2003 | 4.2 9.9 2.4 148.60| 14.8 | 43 19 | 6 6 | 0 0
2004 | 5.7 124 | -13 38.85 | 156 | 23 11 | 3 0] 0 0
2005| - - - - - - - - - - -
2006 | 5.4 12.0 | -1.8 - 16.2 | 32 13 | 2 2 0 0
2007 | 6.8 132 | -0.1 - 15.4 | 19 15 | 2 3]0 0
2008 | 5.4 120 | -1.8 - 15.4 | 40 12 | 3 1 0 0
2009| 5.1 117 | 21 - 15.8 | 33 15 | 7 1 0 0
2010| 4.2 10.7 | -2.9 - 16.3 | 36 32 | 2 2 1 0
2011| 4.0 103 | -2.9 117.35| 144 | 31 15 | 5 5 |0 0
2012 | 4.2 104 | -2.6 - 16.2 | 37 17 | 4 | 4 | 0 0
Table 41 Averagewneather data of Sainshand city for 192012
Description:

T - Annual average temperature (°C)

TM - Highest annual average temperature (°C)

Tm - Lowest annual average temperature (°C)

PP- Total volume of the annual precipitation /rain, snow/ (mm)
V - Annual average wind speed (km/h)

RA - Number of rainy days in a year

SN- Number of snowy daysia year

TS - Number of rainy days in a year with thunder and lightning
FG - Number of days with dense fog

TN - Number of days with heavy dust storms

RA - Number of rainy days with hails

4.1.2 Precipitation

In regard of the precipitatioidornogwi Province, where the project is located, belongs
to the area with low humidity. The average precipitation in July is measured-6§ 40
mm, whereas in Octobét reaches only 5 mm and during the winter in March the air
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humidity is about 580%. It rains apmximately 30 days of the year, the average volume

of the precipitation are recorded at 100 mm. In a year there are approximately 112
cloudless and 40 cloudylays whereas in the lower layer of the stratosphere
approximately 267 days were cloudless anda$s wee cloudy. It snows occasionally
from October until Aprilaround two days per montiihe average snow layer thickness
reaches only-R cm. while thehickest snow layers can reach up tocial

Month January February) March | April M June Jul Au Se Oct|  Nov|Decembg Year
ay y qu pte ober  emb| r
st mb er

1
Highest valu¢C (°F) 1.1 13.1 400 395 384 143 6. 20
el
(34) | (55.6) (104) |(103.1) |(101.1) (57.7) (43.2)

3.0 141 20.8 12.0 10.6 19.8 10.66

Highest average 1118 16.7

value’C (°F) (10.8) | (19.9) | (37.4) | (57.4) (69.4)  (53.6) (30.9) (14.4) (51.18)

Daily average°C 113.7 14.2 5.9 145 20.4 20.9 13.6 44 17.0 3.6

(°F) (7.3)  (24.4) | (42.6) | (58.1) (68.7) (69.6) (56.5) | (39.9) (19.4) " (38.56)
Lowest average valug 110.9 11.1 7.2 13.6 16.8 15.0 7.5 114 112 12.36
°C (°F) (12.4) | (30) (45) | (56.5) | (62.2) (59) | (45.5) | (29.5) (9.9) (27.77,

Lowest value °C 135 1358  127.1 110.2 3.2 7.2 5.6 14.4 128 1343
(°F) (131) (132.4) (i116.8) (13.6) (37.8) (45)  (421) (24.1) (118) (129.7)

Precipitation, 05 1.1 15 3.1 8.1 16.1 31.0 30.9 10.9 46 21 1. 111.3

(inches) (0.02) (0.043) (0.059) (0.122) (0.319) (0.634) (1.22) (1.217) (0.429) (0.181 (0.083 (0.055) (4.382)

Daily average
precipitation
( @.0 mm)

0.1 0.3 0.4 0.7 1.6 2.8 5.4 4.4 1.8 1.0 0.6 0.4

Source:NOAA (19611990)(3]

Table42 Temperatur@nd precipitation data for Sainshand city (196990)

4.1.3 Wind

It is constantly windy throughout the year and according to dath record of the
weather observation station of Sainshand city the wind direction comes mostly from the
north and northwest, less from the west and southeast. The wind speed can reach in
January, April and October 68 m/second. The lowest wind speedrisasured in July

and reaches 2 m/second. There ar8@@lays in a year with the wind speed over 15
m/second and over 10 days in a year with black blizzard and dust storms. In average there
are 1320 days in a year without any wind. The strongest windsn@easured mostly
during the spring, whereas the lowest winds are occurring only during the sumenerti

the wind speed can reach 43 m/second. The average wind speed reaches accordingly
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4 m/second (Please refer to the following tables for the wirmmked. Data source:
Information and Research Institute of Meteorology, Central Databank, 20930917

Station Year Januar |Febru [Marc |April |Ma (Ju Jul Au Se Oc| Noveg De|
y ary h y [ne y gu pte to mbe| ce
st m be[ r m
ho v hn
Sainshand| 2008 3 4.2 4.6 4.9 65| 44 34| 39 4.0 44| 40 4.2
city
Sainshand| 2009 4 45 45 4.4 58| 53 40| 37 4.6 40| 40 3.9
city
Sainshand| 2010 5.0 4.4 5.3 54 56| 38 42| 44 37 39| 40 5.0
city
Sainshand| 2011 4.0 3.2 59 4.8 60| 44 41| 33 4.0 33| 28 2.6
city
Sainshand| 2012 34 4.4 4.5 59 56| 52 38| 42 3.6 46| 4.6 45
city
Table43 Averagewind speed (m/second)
Station Year | Jan Fe M Ap M J J A Se Oct[Novem | De|
uar br ar ril a u u u pte obelber ce
y ua ch y n | g m r m
v e \ u be be
Sainshand| 2008 1 14 18 20 28 2 2 14 14 161 10 14
city 2 0 0
Sainshand| 2009 1 24 24 16 24 2 1 14 20 20 14 28
city 8 0 8
Sainshand| 2010 2 14 20 20 20 1 1 16 16 14 16 20
Citv 0 6 4
Sainshand| 2011 1 16 16 20 28 1 1 16 14 14| 14 12
city 6 6 6
Sainshand| 2012 1 14 18 24 20 2 1 16 21 24| 28 17
citv a a a
Table 44 Highest wind speed (m/second)
Station_id year [ calm N NE E SE S SW w NW
Sainshand 2008 258 | 221 5.1 4.6 3.8 16.2 4.6 23.9 19.7
city
Sainshand 2009 25.1 | 24.6 55 5.7 4.3 15.2 5.0 229 16.9
citv
Sainshand 2010 242 | 25.7 5.7 57 4.5 12.8 3.6 24.9 171
citv
Sainshand 2011 30.5| 305 5.4 35 35 13.9 3.3 241 15.8
City
Sainshand 2012 16.8 | 21.9 6.3 4.9 6.2 13.3 4.7 24.0 18.7
city

Table45 Repetition of the wind speed at the Sainshand Power PlantZ9§82012
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Figure 41Repetition of the wind speed

4.1.4 AirQuality

Currently there is namajor air pollution, before the implementation of the Solar PV
Power Planproject.

The following table shows the data of air pollution for #feof October

Dornogovi Province

Average data of the air pollution for thé 8f October

Quantitative
Quantitative ir.1dices f0f_ Air
indices Sainshand city | qajity Remarks| Impact on human health
SO, NO,
0-50 20 Very | .. | Doesnothave any negativs

good impact on human health
The air quality fulfillsall
requirements. However,
hypersensitive people may b
influenced by some particula
51-100 55 Good | Yellow | polluting substances. For
example, hypersensitive
people may suffer under
respiratory diseases caused
ozone or fine dust particles.
Table 46 Average data of the air pollution for th& ®f October
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4.1.5 Solar irradiation

Solar power is one of the major and crucial factors in the formation of the atmosphere,
circuit flow of the atmosphere, like land concave and convex in the formatioreof th
weather in any region. Furthermore, transformation of the solar light into heat energy
has enormous impact on the soil color, texture, plant height, density, porosity and snow
layer. In the particular area the sun shines in average during 3338 hdhesyeafar.

During the winter season the sun shines less, e.g. during 256 hours, whereas during the
summertime the sun shines longer, e.g. during 309 hours. The total volume of the
average annual radiation in the particular province is equal to 434.5°Nid/fragard of
geographical locatigrthe Solar PV Power Plant is situated at coordinates 44.9° North
110.1° East and at 940 meters above the sea level. The selected project area is cloudless
during 257 days throughout of the year. Horizontal sun ray shadinige earth surface

is one of the most important factors of the Solar PV Power Plant. Total volume of the
solar radiation determines also the capacity and other technical specifications of
installed technical equipment and appliances. Annual total vohirtie solar radiation

per field unit is 1638 KW/h, whereas diffused solar radiation per field unit is equal to
516 KWr/h.

4.2 Landscape and Geology

4.2.1 Landscape

Domogovi province has the total size of 114.5 thousand lamd is located in the
southern part of Mongolia with steppe surface. Dornogovi province belongs to the desert
region of the country, including vast steppes, such as Ovoo, Daintovog, Baast, Naiman,
Tuulai, Tarmag and wide valleys, such as Gurvanbayan,éin€gkhum, Hoer Zaan. Its
northern part is situated in the intermediary area with prairie and desert. Furthermore,
mountains and hills, such as Otsol Sansar, Ikh Baga Dulaan, Khutag Uul, Argal, Argalant,
Bayan and Arvan Naiman Bogd are located withinténatory of the particular province.

The lowest point is located in the Bayangiin Desert at 703 meters above sea level.
Southern part of the province is slightly sandy.

Sainshand city is the municipal and administrative center of Dornogovi provincéheith
total sizeof 109,472.3(km?(234.6 thousand hectajemnd is located 463 kilometers from
Ulaanbaatar and 245 kilometers fratamiin-Uud border point (TN: Southern border to
China), at the altitude of 938 meters above sea |&us. poject area is lodad at

approximately 940 m above sea level, distance of 4 km nortlvest of Sainshand city
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and generally on a level earth surface. Within the project area there are very few plants.
High and tall grass doesn't grow at all.

Figure 42: Map of Mongolia- Dornogovi province

Figure4-3 On site view in soutlvest diretion Figure 44 On site view in west direction

4.2.2Geological structure and stratigraphy of the region

Within the sandstone deposit area rocks and stone pieces from Higher Proterozoic and
Lower Cretaceous periods, such as in Tsagaantsav, Manlai, Shinekhudag, Khukhteeg
formations. Also rocks and stone pieces from the upper foooidern sedimentary
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period aml metamorphic rocks from upper Proterozoic period are represented in the
area.

Proterozoic formation (PR)
Higher embodiment (PR2)

A.N.RasskazchikoTN: Russian geologist) has estimated the age of metamorphic
rocks and stone formations, discovered and widely spread in the neighboring territory to
the Proterozoic period. This sediment along a latitude north of tectonic faults, Lower
Cretaceous periodf Khukhteeg, the upper Jurassic sediments in the top layer of liparit,
quartz, dacite porphyry and flanks with its hassock layer. This sediment structure,
composition and metamorphism are relatively stable @nsiss of epidotequartz
chloride ancepidotequartz and sericitguartz crystalline schist (slate).

Jurassic structure (J)
Higher embodiment (J a)

Jurassic consolidation is located in the upper middle and mafic effusive is spread in area
of 1140, 5m high Suul hill, situated to the soeaet® of the region. This sediment
consiss of basalt, andesitbasalt, andesite porphyritic and rare earth elements and its
hassocks. The prevalence in spreading is recorded in case of andesite and- andesite
basalt. Particularly effusive andesite porphynsicspread mainly around the Suul hill.
Basalt and andesHeasalt has mostlydark gray, dark brown, rosy reddish and
sometimes amugdalaceous rock textures and has the appearance of slag. Almonds or
blister have the size betweer2Imm and 10 cm, and is eft filled with chalcedony.

Dust accumulation of chalcedony ocgur the region. The main mass of basalt is dark
coloredwith glazing structure and plagioclase crystals with andésisalt are observed

as well. Thehickness of the base medium effusivielthess isestimated by researchers

and scientists at the range of800 m.

Lower Cretaceous structure (K1)
Tsagaantsav formation (K1ss)

This sediment was initially named "tuffogen” and classified by V.K. Chaikovskii in
1934 as an independent svita. 1955 the Russian geologist l.Ye.Turishyev has
implemented new dissection in the depression of Dornogovi province, nearby to
Tsagaantsav well and named it since then Tsagaantsav svita. Previous researchers
allocated these sedimeriiased ortheir origin aml lithological composition divided in

two sublevels, including the lower stilayer formation widely spread in this region.
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Manl ai formation (slmn)

Previous researchers and scientists have determined that sediments of this formation are
spread from the mmtain to the west, from Oni plateau to the east, surrounded by
sediments of Tsagaantsav formation from the north and east sides of the area. This
sediment is generally slopes from the toe red, reddish brown, red colored stones,
conglomerates, gravels asdndstones. They mosttpnsistof sand rocks, sandstones,

clay, neutral elements, aleurolite, stones of a thin layer and lenticularis derived from
surrounding rivers and lakes.

Shinekhudag formation (slsh)

Sediments of this formation were discoveredha north side of Tsogt steppe along to

the hills with heightof 1076.0 m and 1026.4 m. Sediments are spread in a small area
stretching from east to west across the area. Sediments of this formation are mainly of a
black and dark gray, dark gray, gray, eyweor gray green color dominated by mud and
naangijin, "paper" schist, grained sandstones of different sizes and particles. It also
contains aleurolite, gravel of small and medium size, gravel with good and medium
smoothness on the surface, conglomerai#s small amounts of stones, limestone and
shale from brooding.

Khukhteeg formation (slht)

Sediments of Khukhteeg formation were classified by Mongolian geologists
G.Bomboréd and B.Lkhindewithin the framework of 1:200.000 scale geological
mapping works in this region during 198688. Previous researchers have classified
the area initially only to the Lower Cretaceous period. Sediments in this region are
belonging in regard of their spread to the most widespread sediments. Sediments on
the earth surface have all differeagpearancesjowever the way how they are spread

in the area is similar with any other formation sediments.

Upper Cretaceous structure (K2)
Bayanshiree f)ormation (s2bs

Sediments of this formation are spread in the northwestern region, has around the
western edge relatively small area. Of the sediment in the bottom of gray, light gray,
checkered gray color predominantly sandstone, gravel, small and medium pebble
conglanerate and aleurolite, and mud and stones at the top, a small pebble
conglomerate gravellite, with clay delicate stage and containing lenticular reddish,
yellowish, pale, greenish sandstone, dominated by clay, sand and pebble. In the
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sediments of the LoweZretaceous major depression hanging around to be spread over
the surface and the occurrence isvety common.

Neogene period (N)

Sediments classified to the Neogene period are spread around the Suul hill, including
the wide surrounding area.

Mioceneperiod (N1)

Sediments of the Miocene period are mostly particolored, but also sometimes red
coloredwith clay, loam, sandy loam, sandy and gravel, pebble, grainy sand structure.
Sediments derived from the lap of rivers, such as gravel and debris, -pdebbieted

lake, river originating from clay, loam, sandy loam, sandy and grainy dominated.
Fragments of the gravel composition vagpending on the results of the surrounding
rocks of different structures and compositions

Quaternary period (Q)
Sedimentsof the Upper Quaternary period (QIlll - 1V)

Theses sediments widely, including lower Cretaceous sediments covers the whole
spread. It is spread with more thickness especially in marginal areas without any hills
and mountains.These sedimentsre originated from talus proluvial, proluval
proluvium lake and the norsast area, soutlest areas, for the most paftthe talus
proluvium is mostly sandy loam, sand, clay aggregated rare earth elements with
gravels and pebbles.

Modern sedimerts (QIV)

Modern sediments of the area are mostly of alluvial proluvial, elgwuvial, over
preserved from sediments are the most common. Allpr@lvium sediments usually
ravine, along the valleys and narrow ravines and rare earth element cantaunh
stage sand or sandy loam moderate smoothness aggregates, small and-szedium
pebbles composed pebbles. Elyuvi proluvium sediments of the northwestern half of the
area is fairly widespread in various smoothne@ser preserved sediments are
widespradin the south and southeasta and is more prevalent in the east.
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Late Paleozoic complexes (PZ3)

This region of the Late Paleozoic spread complexes based acidic and alkaline
ingredients interactivewith epirmeseabyssal p h a s sedindents complex This
mountain area is 300 Kmvide and has a rigtgided triangle shape. The boundaries are
not even with the upper Proterozoic crystalline schisttheleft and Jurassiyearold

basalt to the north, longitude direction of tectonic faults borders.tallige schists
bound the boundary of chert has held strong shape.

Sediments of the Medium and Upper Quaternary period (QIIHV)

These sedimentare widely distributed across the area. Along the Erdenetsogt valley
dry riverbed between the convex smard dills the lateral side of hill slopes flattened
surface with low or medium smoothness, smooth boulders and gravel of various sizes,
pebble and debris and sand mixture of clay, silt, clay and sand

4.3Noise

Noise can be defined as unwanted sound. Sdwend pressure level emitted from any
activity that is audible by a receiver is dependent upon a number of factors. The impact of
the noise depends not only on the sound pressure level but on elements such as the
frequency spectrum, the duration of thedfie noise, the time of day, the activity, and

the attitude of the receiver.

All these aspects must be taken into account in assessing the impact of noise. There is no
information on existing background noise levels in the study area. However, the area is
largely desolateand from social interviews and the site visit, it was deteeththat the

wind was the dominant source of noise in the project area. They are no other sources of
noise, apart from the occasional bird call, vehicles visiting or passing thengxsgt,

and grazing livestock.

Noise is measured in units of decibét). However, to take account of the varying
sensitivity of people to different frequencies, a weighting scale has been universally
adopted called OAweightingod, the results
general, the minimum perceived difface in noise level is 3dB(A) and an incseaof
10dB(A) is perceived asaoubling of loudness
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Sound Environment
Pressure Level[dBA)

Subjective Evaluation

Environment

Outdoor Indoor
140 Deafening Jet aircraft at 25m
130 Threshold of pain Jet aircraft during takeoff
at adistance of 100m
120 Threshold of feeling Elevated Train Hard rock band
110 jet flyover at 300m Inside propeller plane
100 Very Loud Power mower,
motorcycle aBm, car
horn at 3m, crowd
noise at football game
90 Propeller plane flyover a] Full symphony or
300m, noisy urban streef band, foodblender,
noisy factory
80 Moderately Loud Diesel truck (65kph) a] Inside auto at high
16m speedgarbage
disposal, dishwasher|
70 Loud B-757 cabin during flight| Close converdaon,
vacuumcleaner,
electric typewriter
60 Moderate Air-conditioner General office
condenser &m, near
highway traffic
50 Quiet Private office
40 Farm field with light Soft stereo music in
breezeayirdcalls residence
30 Very quiet Quietresidential Bedroom, average
neighborhood residence(without TV
and stereo)
20 Rustling leaves | Quiet theater,
whisper
10 Just audible Human breathing
0 Threshold of hearing

Source:Ramsey and Sleeper, 1994.

Table 47 Typical Sound Pressure Levélssociated with Common Noise Sources

Specific Critical health effect(s) | LAeq [dB] Time base
Environment [hours]
Outdoor living area Serious annoyance, 55 16
daytime and evening
Moderate annoyance 50 16
daytime and evening
Dwelling, indoors Speech intelligibility and| 35 16
moderate annoyance,
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daytime

and evening
Inside Sleep disturbance, nigh| 30 8
Bedrooms time
Industrial, Hearing impairment 70 24
commercial and
traffic

Source: WHO, 1999

Table 48 GuidelineValues for Community Noise in Specific Environments

4.4 Soils

The particular area of Sainshand soum (municipal center) of Dorng@govince is
consisting of grasslands with brown, light brown colored soil and having the structure
of the soil, concave and convex slopes containing sandy, loamypsaihg a site visit
dated 30th of January 2013 the propoaszh next to Sainshand Hasenevaluated by
means of trial pits distributed over the area. All eight trial pits have been documented
with a handheld GPS (refer to Figds8) and have a maximum depth of approximately
2m. The soll profiles have been recorded and evaluated on sit@ fyeological expert
(refer to Figurd-6).

Figure 4-5: Trial pits
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Figure 46 Soil profiles

The soil encountered in the trial pits consists of ségd and sandy silt, partly with 20
30cm thick gravel intercalations. Due to the fact that the trial pits have been performed in
January in frozen ground, the soil layer density appears to be higher than during the
summer months. In the southeast of theestigated area, the terrain is ascending to a hill
ridge. In this part, the sangyity soil diminishes, and the gravel content of the soil is
higher due to the nearness of the underlying rock.

The groundwatethas not been encountered in the trial pitsiolwv have reached an
average depth of 2m.

The soil encountered in the trial pits consists of medium dense silty sand and sandy silt
layers from top to bottom (approx. 2m below ground surface), witB02@n thick gravel
intercalations. Depending on the rigswf pile ramming tests which are recommended to
determine the pile stability, the soil is regarded as suitable for rammed pile foundations.
A higher ram force may be required irder to penetrate gravel layers.

4.5Water bodies
Hydro-geologicalconditions:

Khukhteeg (K1ht) formation of the Lower Cretaceous period contains-vyemtes
complex layers of watdsearing sediments of various coarse and loose cemented
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sandstone, gravellite and brown coal generation, floor, gray, dark gray siltstone@énd m
stone, small and mediusized rounded gravel conglomerates, sometimes carbonated
mixture and iron oxide and tight sandstone, coal argillite formation.

According to hydregeological survey implemented in 2010 Khukhteeg (K21ht)
formation of the Lower Crateous period water contained in the water complex
belongs to Ages -3 and Ages of insulation in the muddy rocks (silty mud stone,
siltstone) terms.

However, weak cemented mainly contains water and various grains sandstone,
gravellite and coal joints, sew and water between layers of different hydraulic for
creating a water complex.

Sediments of the Quaternary (QIW) period are of the origin of the middlgper
guaternary slopes and foothills, modern classification of Quaternary sediments from the
river lap boulders, gravel and various grains of sand, loam, clay and silty sediments
consist mainly of rock type compositions depending on the species similar to a water
phase synthesis and the accumulation of sediments in théagerdaype properties.

Geological, hydregeological formation of underground water depending on the
hydraulic characteristics of surface, mostly in air pressure, and precipitation and
deposits in places around the watershed fed by the state of flow direction andasbyth
eastand east to the south.

Underground water reserves:

Groundwater resources in the south of Mongolia are not studied certainly therefore we

have no definite information and data about specific features and volume of groundwater
resources in the named regibrarea. These sedimentary rocks and bedrocks embrace

tidal andnontidal water layers. Surface water layers contained in sedimentary rocks are
generally regarded by rainfall infiltration but heaee very little renewable chances in

underground water lay® Moreover some groundwater layers in this regional area are
defined as fAcl osed aquifero and it is cut of
depleted resources.

No shortage of underground water resources is expected within the project
implemertation area or surroundings due to construction of the Solar PV power plant
and its later operationBut there is high risk of potential fuel leak of the petrol
distributing cars used in equipment transportation or construction work; another reason
is the indiscriminate release of household solid and liquid waste which has an impact on
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temporary runoff polltion and groundwater layers.

Mongolian Lawon Water was debated and ratified last time in April 2004 by the
Parliament. The current Law on Water is in force since July 2004. Mongolian law on
water's surface and groundwatesources i$o protect these resources over the use of
defined management responsibilities. The amount of water used will vary depending on
the license level. If the amount of water used per day is more thar? lib@nuse shall

be authorized by government autharitf/the amount of water used per-500nt, a

water use permit shall be obtained from provincial or municipal environmental
department. However, if the amount of water used per day is less thdniGsmall be
regulated and authorized by the related atriation of soum or district. Wateise
permit, the Syear contract extension, as well as the right ty&4r term shall be issued.

Following requirements shall be fulfilled according to the law by applicants (legal body
or entity):

Waste not up to #hrequired standard of wastewater treatment facilities;

To reduce the amount of waste water recycling technology;

Have paid all the fees associated with the use of water; and

Water pump to be put on the water meter.

Biological soil conservation measurag aot taken, or in the future be able to

salt marshes and ponds, canals, lakes, dams and water cleaning facilities to
capture and use is prohibited.

= =4 4 -4

1 Water used to send the request along with the environmental impact
assessment.

4.6 Biodiversity

Occasional friable sand, steppe deserts with various plant species, foothills of low and
stony mountains and dried water beds can be found in this region. However, the solar
power plant to be built is located 4 km noevilest of the town and the exact ldoathas a

rough, rocky terrain with the checteristics of a steppe deser

Most of the plant species in the region belong to theraitky ecological communities

and a few others belong to the @it marsh ecological communities, which can be seen
asa distinguishing feature of the area. In general, the land on which the power plant is to
be built has more or less degraded and has been widely covemattdyyophilus plants.

As of fauna that represents thegion in which Sainshand town is located, only few
species of vertebrates observed in addition to few ground anmhisalditing insects that
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is typical toextreme aridenvironment The project areahas avian representatives of
Passeriformes of the stepgesert andhechance of migratory birds passing over is low.

This research on biodiversity of the region was based on the results of the field survey
that was conducted by a steppe research team betwBer2db6September2016 and

also in comparisowith observation notes from other research activities conducted in the
region earlier.

4.6.1 Environment Climate Conditions, Methods and Methodologies

4.6.1.2Summary of climate conditions that affect animal life

This land is one of the driest areas in Mongolith steppe desertgs well as unstable
sandhills. The Sainshand town area comprises of foothills of low mountains within the
desert steppe, a slightly muddy, sandy desert steppe area, and stepperofilostivity

with abundant Anabasis brevifolia. Primary plant species of the region include Stipa
glareosa, Anabasis bervifolia and Allium polyrrhizum. However pilugect locatedarea

is mainlyrepresented byReaumuria soongorica, Nitraria sphaerocagadsola rasserina

or plant species of desert types of saxaalsh, sembushes and marsthushes of
desert area with sandy brown steppe &ygophyllum xanthoxylondf foothills of Gobi
mountains and dried water bed marsh area of desert steppe lownlautition to the
plant communities described above, typical Mongolian steppe with low hills and smooth
slopes are observed and prevalent plant specieStgpe glareosa, S. gobica, Ajania
trifida.

Additionally, in some areasypical Mongolian stepp with plant species of Saltwart
Salsola tragusccurin high and low bouldery hills, between mountains and hillsiates,
areas ofocky semiproducitve soil, and in particular, in the Dornogpvovince,steppe
zones are observed predominantly wiffjania fruticulosa, Anabasis brevifolia,
Krascheninnikovia ceratoides, Kochia prostrata, Ptilafrostris pellioti, Caragana
leucophloea, C. pygmaea, Stipa gobica, S. Glareosa

4.6.1.2Research methods and materials

This preliminary research h&®en conducted to assess the state of vertebrate species in
the region where theokar power plant is to be built. Methods includemmonly used
methods in field research, traditional research methods used for collection and
observation of invertebrate, @mbians, reptiles and birds, along with other methods
such as collecting animals from their nests, nighe research, estimating populations
using extrapolation method, gathering mammals, and ulbiegcatchersand other
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methods for various types ofsearch on animal biology, ecology and their distinctive
way of life.

This report was written using materials from previous stuaheiprint materialghrough
literature review andother resources collected from many yearsfiefd research
activities including Joint MongolianSoviet Biological Expeditionof the 1971 summer
fall and 1985 springummer andresults of the Fieldtationary researcbf the Ecology
Laboratoryof the Institute of Biology froml9901992 andsummer field research of
2002.

4.6.2 Plant Communities, State of Pasture Condition

The Sainshand soum area where the solar power plant is to be built upon is a steppe
desert area and its vast valleys are covered with plants, si#fipasgobicaAnabasis
brevifolia, Allium polyrhizum Scorzonera radiata Fisch. ,LSaltwort or Salsola
Heteropappus altaicys Artemisia frigida Artemisia rutifolia Caragana bungei,
Caragana leucophloeand Salsola rosaceand pasture types such 8fipa glareosa

ajania, Stipa glareosaartemisiaallium, Stipa glareosaallium, allium-stipa glareosa

Stipa glareosaatremisig Stipa glareosacaragana Stipa glareosaAnabasis brevifolia
artemisia Anabasis brevifolissalsola and Peganum harmakallium salsolastipa
glareosa

ID | Plant Community (latin) Plant Community (mongolian)
Stipa gobicaAllium polyrhizum vO0CdA®e d2dz ~ VW d&zG OdzOIs B
Stipa glaeroséSalsola passerina 1l SteB zH @O &8z OdzOIs B

1 M1l dzg Ote’ dz  -j-t©Oa POde 6 OF

Stipa gobicaCleistogenes soongorica
BIl &z6{ dBH 1 dz

¢ zsOdz AOL ®BAz@z -~ VW dzG O

Caragana leucophloea Stipa glaerosa
BIl &z 1 d3H 1 dz

Stipa gobicaConvolvulus ammanii g4l H! tgicsadzgf 2 dz ~ VW dze OdzOIs

Table 49 Plant Communities in Project Area

Prominent species
1 || s8d2 dz (StipaktierSazdicaubsp.gobica)
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v O0dz0 fifAdlidee fobiatehizum)

1 stc B Iz H{Easda@agserina)

Caragana leucophloe@ dzls ©dz A Otc 6 O dzO

1Tt dzG Ote’ dz bk dAB@dzrIAIS@NECrCa)z0
Table 410 Prominentspeciesn Project Area

gl | WO N

The projectareahas noendemic plant species, but 5 seandemic speciesS(ipa gobica,
Stipa glaerosa, Salsola passerina, Reaumuria songarica, Thymus gotmendangered
species, and 2 rare specidspliedra sinica Stellaria dichotompa 3 relict species
(Amygdalus pedunculatdJimus pumila and no species that have entered the Red List
(2013,2011)

4.63 Summaryof Research on Vertebrate Species

Amphibians

The only amphibiarspotted(Table 411) in the Sainshand area, Central Asia, due to the
severity of the climateonditions, is the Mongolian Toa®8(fo radde). However, there

is no possibility that this animal exists on the land that the Solar Power plant is to be built.
They may move to stepgieserts on autumn nights and may find shelter in abandoned
rodent burravs. This particular species was found in many areas of Dornogovi province,
and the western edge of its distribution range reaches along the Valley of the Lakes and
stops just before the Great Lakes Basin. However, it can be found in the mountainous
parts d the Khangai and Khentii regions, and also commdalynd in steppe, steppe

deserts and desert areas throughout Mongolia (Munkhbayar Kh.,i2D®EL. dzr B OW tc M.

200]). The Mongolian Toad asfound in Sainshand area during rainy weather and also

in wet and hmid areas of human settlements. They affect the population number of
invertebrates in the region greatly and become a food source for other animals, and thus,
are connected to the food chain of animals in extreme conditions significantly.

Reptilians
Reptles are usually endemic to the Gobi region. According to the Herpetological

population distribution classification of Mongolia, observed and surveyed by us reptiles
belong to the Central and East Mongolian Districts (N. B. Ananyeva, Kh. Munkhbayar et
al.,1997- ) &zOdz' jo O 1. 1., [NDEdMBOWtEL m. dzOtc 1997

61



In Sainshand area, 3 species of regtirom 3 families can be fourf@iable 411). Most

of them were found in settled areas and villages and, additionally, very few Toadhead
Agama have been seen in the afest is planned for the Solar Power Plant. However in
the Sainshand area, tRérynocephalus versicol@f the Agamidaefamily, TheE. Argus

of the Lacertidaefamily, The Agkistrodon haly®f the Crotalidae family can rarely be
seen.Among these Reptiles, lizards in particular play a crucial role in the food chain,
particularly affecting the population of insects that feed on plant roots (for example the
Kasabyds | adybugs) .

Species Tsagaan| Altan Damp |Common

Zuunbayan | Ugii auur | Khokhii Sandy | Rocky | Steppe place Irare

name

AMPHIBIA

Bufonidae

Bufo raddei

+
+
+
1
+
o}

REPTILIA

Agamidae

Phrynoceph
alus
versicolor + + - + + C

Lacertidae

Eremias
argus + + + - + + i

Colubridae

Crotalidae

Agkistrodon
halys + + + + + + + + fi

Table 411. Species of Amphibia and Reptilia
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Birds

Among the vertebrates of the Gatgigion, one of the most widely existing, likely to
come across with humans, and likely to be found in settlements are birds. Avian studies
in the territory of Mongolia including findings and collections done by the members of
the Russian Geological Societsuch as famous N. M. Przewalski and P. K. Kozlov on
their way through Mongolia are still kept today. Additionally, bird research that has been
done by various other studies including The Joint Mongoliaaviet former) Biological
expedition from 1971a 1980. According to the Ornithofauna geographical distribution
classification of Mongolia (A. Bold, 19901 tsdzH ¢ ), birds bfattsCarea belong to

the Zamyn Uud Depression of the Northern Gobi District.

In Sainshand town and surrounding areas, aoegrto our research9 species of birds of
45 genera from 2 families of 11 orddiisable 412) were foundNone of those birdare

included in the Mongolian Red List (1987,
Faunao, as wel | as the Government Resol ut i

and its revision of 2012.

— = - >
Species name Species name o z 2 2 1< I=) o
; ; a g ) = o b= o
(Latin) (English) £ S g Q = = s 3
2 i E
i @ & = §
ANSERIFORME
S
Anatidae
Tadorna
Tadorna
ferruginea Ruddy Shelduck + + r
FALCONIFORM
ES
Accipitridae
Milvus
Milvus migrans |Black Kite + + C
Accipiter
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Accipiter nisus

Eurasian
Sparrowhawk

Rr

Buteo

Buteo hemilasius

Upland Buzzard

Aquila

Aquila nipalensis

Steppe Eagle

Rr

Aegypius

Aegypius
monachus

Cinereous Vulture

Rr

Falconidae

Falco

Falco cherrug

Saker Falcon

Rr

Falco peregrinus

Peregrine Falcon

Rr

Falco naumanni

Lesser Kestrel

10

Falco
tinnunculus

Common Kestrel

GALLIFORMES

Phasianidae

Perdix

11

Perdix dauuricae

Daurian Partridge

GRUIFORMES

Gruidae

Anthropoides

12

Anthropoides
virgo

Demoiselle Crane

CHARADRIIFO
RMES

Charadriidae
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Charadrius

13

Charadrius
dubius

little Ringed Plover

Vanellus

14

Vanellus
vanellus

Northern Lapwing

Rr

Actitis

15

Actitis
hypoleucos

Common Sandpiper

Calidris

16

Calidris ruficollis

Rufous - necked

Stint

Rr

Laridae

Larus

17

Larus argentatus

Herring Gull

Rr

COLUMBIFORM

ES

Pterocliaidae

Syrrhaptes

18

Syrrhaptes
paradoxus

Pallas' Sandgrouse

+

Columbidae

Columba

19

Columba livia

Rock Pigeon

20

Columba
rupestris

Hill Pigeon

Cc

Streptopelia

21

Streptopelia
orientalis

Oriental Turtle Dove

Rr

CUCULIFORME

S
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Cuculidae

Cucuclus

22

Cuculus canorus

Common Cuckoo

STRIGIFORMES

Strigidae

Bubo

23

Bubo bubo

Eurasian Eagle Owl

+

Rr

Athene

24

Athene noctua

Little Owl

APODIFORMES

Apodidae

Apus

25

Apus apus

Common Swift

26

Apus pacificus

Fork-tailed Swift

UPUPIFORMES

Upupidae

Upupa

27

Upupa epops

Eurasian Hoopoe

PASSERIFORM
ES

Alaudidae

Galerida

28

Galerida cristata

Crested Lark

Melanocorypha

29

Melanicorypha
mongolica

Mongolian Lark

Eremophila
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30

Eremophila
alpestris

Horned Lark

Alauda

31

Alauda arvensis

Eurasian Skylark

Motacillidae

Anthus

32

Anthus richardi

Richard's Pipit

33

Anthus
campestris

Tawny Pipit

Motacilla

34

Motacilla alba

\White Wagtail

Laniidae

Lanius

35

Lanius cristatus

Brown Shrike

36

Lanius
isabellinus

Rufous-tailed Shrike

37

Lanius excubitor

Northern Shrike

+

Corvidae

Pyrrhocorax

38

Pyrrhocorax
pyrrhocorax

Red-billed Chough

+

Corvus

39

Corvus corax

Common Raven

Prunellidae

Prunella

40

Prunella
fulvescens

Brown Accentor

Sylvia
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41 |Sylvia curruca  |Lesser Whitethroat + r
42 |Sylvia nana Desert Warbler + c
Phylloscopus
Muscicapidae
Ficedula
Red-breasted
43 |Ficedula parva |Flycatcher + r
Oenanthe
Oenanthe
44 |oenanthe Northern Wheatear + c
45 |Oenanthe desertiDesert Wheatear + c
Phoenicurus
Phoenicurus
46 |ochruros Black Redstart + Rr
Tarsiger
Tarsiger Orange-flanked
47 |cyanurus Bluetail + Rr
Turdus
48 |Turdus pilaris Fieldfare Thrush + Rr
Paridae
Parus
49  |Parus montanus |Willow Tit + r
50 |Parus major Great Tit + r
Ploceidae
Passer
Passer
51 |domesticus House Sparrow r
Passer Eurasian Tree
52 |montanus Sparrow Cc
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Petronia

53 |Petronia petronia|Rock Sparrow + + r
Pyrgilauda
Pyrgilauda

54 |davidiana Small Snowfinch + + Rr

Emberizidae

Emberiza
Emberiza
55 |citrinella Yellowhammer + + r
56 |Emberiza cia Rock Bunting + + r
Emberiza
57 |godlewskii Godlewski's Bunting + + r
58 |Emberiza pallasi |Pallas' Bunting + + r
Calcarius
Calcarius
59 |lapponicus Lapland Bunting + + r
19 40 46 3 7 3
Table 412 Aves

However the Cinereous vulturdegypius monachuendLesser kestreFalco naumanni

which were included in thAsian Red list can be found in this area. Despite being listed,
these two bird species are not rare in these regions, and caeebecommonly as
migratory. The Lesser Kestrel is quite common in the Gobi and Gobi steppe areas,
however in Central Asia it is regarded as rare. Because they feed on rodents that feed on
pasture in steppes and steppe desert regions, they stabilizedém populations and

have a positive influence on the land. Vultures, on the other hand, are scavengers and
thus help clean the environment, but recently, their populations are increasing, resulting
in them attacking and snatching livestock as well as Miwug gazelle and Blactailed

gazelle calves. Around Sainshand town, the increase in the number of vultures is
observed because of increase in carcasses, cases of livestock dying and particularly
vultures and crows have been sighted while during thelslexigg of domestic liveock

as preparation of herdeiia winter.
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In Sainshand and its surrounding areas, there are 59 species of birds that have been noted,
of which 19 species are resident and 40 are migratory birds. The 19 resident birds include:
The Upland buzzarButeo hemilasiusLesser kestréfalco naumanniDautian partridge

Perdix dauricae P al | a s 0Syrrhaptes phgdoryRacle pigeorColumba livig

Hill pigeon Columba rupestris Eurasian eagiewl Bubo bubo Little owl Athene noctua
Crested larkGalerida cristata Mongolian larkMelanocorypha mongala, Horned lark
Eremophila alpestrisNorthern shrikd_anius excubitor Redbilled choughPyrrhocorax
pyrrhocorax Crow Corvus frugilegus Brown accentorPrunella fulvescen House
sparrow Passer domesticusEurasian tree sparroWasser montanuysRock sparrow
Petronia petroniaand the Small snowfincMontifringilla nivalis. These resident birds,

all areanthrophogenic directed awdn be sighted in Sainshand (Rock pigeon, hill pigeon,
Redbilled chough, Crow, House sparrow, Eurasian tree sparrtp)and buzzards,
Lesser kestrels, Rock pigeons, Hill pigeons, Crested larks, Mongolian larks and Horned
larks can be sighed near oil derricks regularly.

Of the above mentioned bird species, t he Da
has the sigiicance of being hunted and regarded as game bird species. However, over

the last decade, not only in Dornogovi province and Sainshand, but also in every other
Mongolian provinces and soums, such hunting has not been done. Furthermore, the
Eurasian Eagle Wl is endangered to their own specific habitatbere are 46 bird

species that lay eggs in this region and 19 of them are resident while the other 27 are
migratory. In settlements, plant species such as poplar trees and Caragana arborescens are
common.Senshanddés trees and bushy plants wusual
outskirts of army bases and nearby schools, meaning that crows, House Sparrows,
Eurasian Tree Sparrows and other birds that lay their eggs might come and nest there.

Of all total birds, 3 species (Sylvia curruca, Tarsiger cyanurus, Emberiza citronella) pass
through the region, 7 species (Accipiter nisus, Falco peregrinus, Vanellus vanellus,
Calidris ruficollis, Larus argentatus, Streptopellia orientalis, Turdus pikapis¢ar irthe

region by accident and 3 species (Parus montanus, P. major, Calcarius lapponicus) enter
the region to escape from the cold.

Mammals

Mammals have their own special characteristics. According to the Mammalogical
Geographical distribution classification of Mongolia (A. G. Bannikov, 19540 dzdzd ¢ ts ©

¢ . 1 -, 1954) Sainshand town and its surroun:
Northern Gobi DistrictEven though a number of mammal species have been observed

there, large mammals in the Sainshand area (larger than hares) can be considered to be
nonexistent.
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According to study, it can beoncluded that there are 29 species but no large mammals in
the area where the solar power plant is to be built. From thasemal§Table 413), the

Wild Ass or Khulan (Equus hemionus), the Grey wolf Canis lupus, and the Eurasian lynx
is listed thus protected by the international convention on the trade of animals and plant
specimen.

o
2 g
o
2 < g
. . o 2} = S
Species name  |Species name %) = > > a = =
No ) . L 2] - 5 5 - = o
(Latin) (English) = = s} = ! =S I <
O © S » g < £ =
<} @ n 5
o) wn b=
g :
(&)
| INSECTIVORA INSECT-EATERS
Long-eared
1 . . . + + + +
Hemiechinus auritus |Hedgehog c
Il |ICHIROPTERA BAT'S
5 Grey long-eared .
Plecotus austriacus |bat c
3 |Eptesicus nilssoni  |Northern bat + + c
Il LAGOMORPHA LAGOMORPHS
4 |Ochotona daurica  |[Daurian pica + + 0
5 |Lepus tolai Tolai hare + + + + |Cc
Iy GNAWING
RODENTIA ANIMALS
6 Citellus Red-cheeked + +
erythrogenus souslik r
7 |Phodopus campbell [Dwarf hamster + +
8 Phodopus Roborowsky's
roborovskii dwarf hamster c
9 |Cricetulus sokolovi |Sokolovi's hamster + r
10 (Cricetulus obscurus |Govi hamster + + c
11 Grey hamster + +
Cricetulus
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migratorius

Allocricetulus

12 curtatus Mongolian hamster + + ;
13 |Ellobius tancrei Mole lemming + r
14l Royle's mountain .

Alticola argentatus |vole r
15 l,\J/lnegrLOiEjIZtus Clawed jird * " " r
16 |Meriones meridianus|Midday gerbil + + c
17 [Rhombomys opimus |Great gerbil + c
18|Mus musculus House mouse + + + + |Cc
19 |Allactaga sibirica Siberian jerboa + + + o0
20 |Allacraga bullata Gobi jerboa + + + r
21 Dipus sagitta Feather-footed + + Rr
22 ;:;rscij%():(rj:ius Satunin’s jerboa + Rr
Y |CARNIVORA CARNIVORES
23|Canis lupus Grey wolf I + + + +
24 \Vulpes vulpes Common red fox + + + +
25|Vulpes corsac Corsac fox + + + +
26 |Felis lynx European lynx I + Rr
v ODD-TOED

PERISSODACTYLA MAMMALS
27 |Equus hemionus Asiatic Wild Ass + Rr
28 Suabzgelljl'zurosa Goitred gazelle + + Rr
29|Procapra gutturosa [Mongolian gazelle + + Rr

Rr 20 11 21 11 6
r 14
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Cc Cc 2

Summary 29

Table 413 Mammalia

There are no mammals inhabiting theject areaand depending on the environment
which the animals live in, the animals in the Sainshand area can be categorized as: 20
species living in sandy terrain, 11 species in stony terrain, 21 in bushy terrain, and 11 in
rocky terrain. S o nbetiomtannben@vérlappea e these Bigiopes ors t r
terrains and themost common animals are the leegred hedgehog (Hemiechinus
auritus), the Tolai hare (Lepus tolai), the house mouse (Mus musculus), the grey wolf
(Canis lupus), the red fox (Vulpes vulpesd the corsac fox (Corsac vuipeThe long

eared hedgehog isndemic to the Gobi region and while previously could be sighted
frequently, has since left human settlements following the transition to a market economy.
This can be explained that the Cése demand for use of their meat for food. Other
mammal species commonly distributed are all hunted for their fur and meat, and all
except hares are now near endangered.

In the Sainshand area, in terms of occurrence, the animals can be categorizéd into:
endangered species, 14 rare species, 2 abundant species (Lepus tolai, mus musculus)
with other animals being at normal levels. The Tolai hare, which is the most common
species in the area, can be seen around bushes and during the night. However the anima
may come out only during the night in the solar power plant area. The house mouse, on
the other hand, can be seen in settlements regularly.

4.7 Historic and Cultural Resources

Currently no historical and cultural heritage was discovered within theotgrof the
project site.

4.8 Social and Eonomic conditions

Here in this sectiorthe existing social conditions at and surrounding the project site
including population, employment, economy, health and-lwsihg are described.
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4.8.1 Populationand Demographics

The last census of population of Mongolia was done in 2000 which includes data of
population up to soum level. However, the Mongolian National Statistical Office
prepares annually the population report collected on aimag level. Accordingatofdat
population in aimags reflected in the reports y@a20002008 total population of

Mongolia is 2.7 million people and intensity of the total populagwowth is 1.56
percent.

! Asian Development Bank (2009)
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Administrative-territorial boundaries of Dornogovi province

Figured-7Administrativeterritorial boundariesof Dornogovi province

Population growth and changes in Sainshand stlvemumber of population is growing
from day to day and there are government decistogtsind to build the industrial
complex in thisarea Mining resources and strategically important mineral deposits in
this regionhave high impact onthe population of Sainshand sourmihe rumber of
households and population asteé end of 2013 is shown in the graphics below.
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