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NOTES 
 

(i) The fiscal year (FY) of the Government of Mongolia and its agencies ends on 31 
December. 

 
(ii) In this report, "$" refers to US dollars. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This initial environmental examination is a document of the borrower. The views expressed herein 
do not necessarily represent those of ADB's Board of Directors, Management, or staff, and may 
be preliminary in nature. Your attention is directed to the “terms of use” section on ADB’s website. 
 
In preparing any country program or strategy, financing any project, or by making any designation 
of or reference to a particular territory or geographic area in this document, the Asian 
Development Bank does not intend to make any judgments as to the legal or other status of any 
territory or area. 
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EXECUTIVE SUMMARY 

A. Introduction 

1. This is the initial environmental examination IEE report for the Murun 10 MW solar PV 
subproject, which is being developed under Phase II of the Upscaling Renewable Energy Sector 
Project (the Project). The subproject will establish a 10 MW solar PV plant at Murun Soum, 
Khovsgol Aimag, in northern Mongolia. 

2. ADB’s environmental safeguard requirements are specified in the Safeguard Policy 
Statement (SPS 2009). The Project has been screened and classified by ADB as Environment 
Category B, requiring the preparation of IEEs including an environmental management plan 
(EMP), covering all subprojects.    

B. Environmental Policy, Legal and Administrative Framework  

1. Mongolian Requirements 

3. Mongolia has enacted a comprehensive policy and legal framework for environmental 
assessment and management. The hierarchy of policies and legislative provisions for 
environmental management includes the Constitution, international treaties, policies, and 
environment and resource protection laws, regulations and standards. 

4. The Law on Environmental Protection (2012) is the principal law that regulates activities 
associated with the protection of the environment with special emphasis on ‘Natural Resource 
Reserve Assessment’ and ‘Environmental Impact Assessment’. The Law on Environmental 
Impact Assessment focusses on environmental protection, the prevention of ecological 
imbalance, the regulation of natural resource use, and the assessment of environmental impacts 
of projects and procedures for decision-making regarding the implementation of projects. It also 
stipulates the environmental impact assessment (EIA) requirements of Mongolia. 

5. There are two types of EIAs defined in the Law on Environmental Impact Assessment, 
general EIA (GEIA) and detailed EIA (DEIA). To initiate a GEIA, the project implementer submits 
a brief description of the project, including the feasibility study, technical details, drawings, and 
other information to the Ministry of Environment and Tourism (MoET). The Ministry review will 
lead to one of four conclusions: (i) a DEIA is not required; (ii) the project may be completed 
pursuant to specific conditions; (iii) a DEIA is necessary; or (iv) cancellation of the project.  

6. The Law on Specially Protected Areas (2014) regulates the use and procurement of land 
for state protection, fosters scientific research, and preserves and conserves the land’s original 
condition in order to protect specific characteristics, unique formations, rare and endangered 
plants and animals, historic and cultural monuments, and natural beauty. The law establishes four 
protected area categories, each managing land for a different purpose under a separate 
management directive. These include Strictly Protected Areas (SPAs), National Parks (NP), 
Nature Reserves (NR) and National Monuments (NM).  

7. Mongolia has enacted a number of environmental standards for ambient air, water, and 
noise, and applicable standards have been utilized in this IEE. In addition, there are also 
Mongolian occupational health and safety laws and regulations, and Mongolia has signed on to a 
number of international environmental conventions. 
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8. The MoET is the agency primarily responsible for the implementation of environmental 
policy in Mongolia.  

2. ADB Requirements 

9. The major applicable ADB policies, regulations, requirements and procedures for EIA are 
the SPS 2009, and Environmental Safeguards – A Good Practice Sourcebook (2012), which 
jointly provide the basis for this IEE. The SPS 2009 promotes good international practice as 
reflected in internationally recognized standards such as the World Bank Group’s Environment, 
Health and Safety (EHS) Guidelines1 (hereafter referred to as the EHS Guidelines). The policy is 
underpinned by the ADB Operations Manual for the SPS 2009 (OM Section F1/BP, 2013).  

10. During the design, construction, and operation of a project the ADB SPS 2009 requires 
the borrower to follow environmental standards consistent with good international practice (GIP), 
as reflected in internationally recognized standards such as the EHS Guidelines. The EHS 
Guidelines contain discharge effluent, air emissions, and other numerical guidelines and 
performance indicators as well as prevention and control approaches that are normally acceptable 
to ADB and are generally considered to be achievable at reasonable costs by existing technology. 
When host country regulations differ from these levels and measures, the borrower is to achieve 
whichever is more stringent. If less stringent levels or measures are appropriate in view of specific 
project circumstances, the borrower is required to provide justification for any proposed 
alternatives. 

C. Project Description 

11. The Project will develop 41.0 megawatts (MW) of solar, wind and ground source heat 
pump (GSHP) renewable energy (RE) in remote areas of the Western and Altai-Uliastai Energy 
Systems. The Project will be implemented over two phases, with the first phase from 2019-2022 
and the second from 2022-2024. The first phase includes five subprojects: 

Umnugovi:  A 10 MW wind farm will be developed at Namir Bahg (subdistrict), 
Umnugovi Soum (district), Uvs Aimag (province), 100 km southwest of 
the Uvs Aimag capital. 

Uliastai: A 5 MW solar PV farm will be developed 31 km southwest of Uliastai, the 
capital of Zavkhan Aimag, with a 3.6 MWh battery energy storage 
system (BESS) installed at the Uliastai substation.  

Govi Altai:  A 10 MW solar PV farm will be established 6.3 km northeast of Altai City 
(Yesonbulag Soum), the capital of Govi Altai Aimag. 

Altai Soum: An off-grid 0.5 MW hybrid solar, wind and BESS facility will be 
developed in Altai Soum, located 220 km southwest of Altai City, the 
capital of Govi Altai Aimag. 

Khovd: A 135 kW GSHP will be installed at Kindergarten 1 in Khovd City, the 
capital of Khovd Aimag. 

13. The Ministry of Energy (MoE) will be the Executing Agency (EA). The Western Region 
Energy System State Owned Joint Stock Company (WRES) will be the Implementing Agency (IA) 

 
 
 
1  World Bank Group, Environmental, Health, and Safety Guidelines, April 30, 2007, Washington, USA. 

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines
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for the subproject in Umnugovi, the Altai-Uliastai Region Energy System State Owned Joint Stock 
Company (AUES) will be the IA for the subprojects in Altai, Altai Soum and Uliastai, and the 
National Renewable Energy Center (NREC) will be the IA for GSHP subproject. The Project has 
an estimated budget of $66.22 million. 

D. Subproject Description 

14. The Murun subproject is being developed under Phase II of the Project. A 10 MW solar 
PV plant will be developed at Murun Soum (also called Mörön), Khovsgol Aimag. Murun is the 
administrative center of Khovsgol, and has a population of approximately 40,000. The plant will 
be located on a 40 ha empty plot of land on the south eastern perimeter of the soum town 

15. The solar plant will be comprised of 33,048 poly-crystalline PV panels, mounted 2 
horizontally (landscape) on rammed, double pole support structures. Panels will have an 
inclination of 35°, selected to optimize for lowest cost of electricity. Panels will be mounted high 
enough to be clear from snow accumulations in winter, and will be arranged in 2 groups of rows 
4.85 m apart, back-to-front. 

16. The solar panel strings will be connected in vented collector boxes from which ground 
cables will lead to the inverters. Three central 3.4 MW (at 50°C) inverters will be responsible for 
power conversion and plant control, and will step up into the feeder line voltage. The solar plant 
will connect to the existing Murun 110/35/.6 kV substation via a 3 km 110 kV overhead power 
transmission line (OHL). A drainage and rain water collection system will be included to provide 
site drainage and flood protection, and avoid relying on municipal water for panel cleaning. 

17. The total plant capacity (DC) is 11,236.320 kWp, and total inverter capacity (AC) is 
10,200.00 kVA @ 50 °C. The plant is expected to produce 17,220 MWh/year. 

E. Description of the Environment   

1. Mongolia 

18. Mongolia is a landlocked country in east-central Asia bordered by Russia to the north and 
China to the south, east and west.  It has an area of 1,564,116 km2, an average elevation of 1,580 
masl, and a population of 3.170 million (2019). With a population density of 2.02 inhabitants per 
km2, Mongolia is the most sparsely populated country in the world. Much of the southern portion 
of the country is taken up by the Gobi Desert, while the northern and western portions are 
mountainous. 

2. Murun 

19. Murun Soum is located in Khusvgul Aimag, the northernmost of the 21 Aimags in Mongolia. 
Khusvgul Aimag is bordered by Russia to the north, and Zavkhan, Bulgan and Arkhangai aimags 
to the east, west and south. The plant will be located on a 40 ha empty plot of land on the south 
eastern perimeter of the soum town. The land at the site is not currently used or occupied.  

20. Murun is located in the Delgermurun River valley. The center of Murun town is 1,283 masl. 
The town area is flat, and slopes down slightly from the northeast to the southwest. There are hill 
ranges to both the north and south. The subproject site is on the southeast perimeter of the town, 
at an elevation of 1330 masl. The site is flat, with a slight slope to the east of 3.1%, and hills to 
the south. Site soils are typical of valleys in the area, dark brown loams and silty loams. 
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21. Murun Soum has a harsh northern continental climate characterized by long cold winters 
and short moist summers. The average annual temperature is -1.3°C. The coldest month is 
January with an average low temperature of -22.7°C and a lowest recorded temperature of        -
50.3°C. The hottest month is June with an average high temperature of 22.9°C and a maximum 
recorded high of 35.4°C. According to the latest Mongolia Permafrost Distribution Map, the Murun 
subproject site is located in an area with sporadic permafrost.  
 
22. Average annual relative humidity is 63% which is relatively dry, and average annual 
precipitation is only 208 mm, the majority of which (60 to 70%) falls in summer months. The 
highest 24-hr daily precipitation is 32-46 mm occurring in June, July and August. The maximum 
recorded rainfall is 0.75 mm per minute. 

23. The site area receives an average of 2,800 hours of sunlight per year. Average monthly 
sun shine ranges from 291.5 hours in June to 154.5 hours in December. Wind characteristics in 
the site area are influenced by regional and local topography. The predominant wind direction is 
from the west. Average wind speeds are 1-2.0 m/s in January, 2.5-3.3 m/s in April, and 1.8-2.0 
m/s in autumn and October. Maximum monthly winds speeds range from 14-25 m/s, with the 
highest wind speeds occurring from July to September. 

24. Murun is located within the Delgermurun River basin. The Delgermurun River has a length 
of 445 km and a basin area of 26,640 km², and is one of the sources of the Selenge River. The 
solar plant site is located over 4 km from the river, on a plateau that is over 60 masl higher than 
the main river stem. There are no surface waters on the site. 

25. Vegetation cover within the subproject site is 50 to 80%, and is a mixture of low forbs and 
grasses such as Needle grass (Stipa Krylovii) and Crested Wheatgrass (Agrohyron  cristatum), 
and sagebrushes  and wormwoods. The close proximity to the soum, a network of informal roads, 
and animal grazing has impacted and degraded flora diversity, and has led to the spread of fast 
growing weeds such Pigweed (Chenopodium album). All species found at the subproject site are 
common to the area, and surveys found no rare, endangered or protected species or areas of 
critical habitat. 

26. The degraded site vegetation cover is poor habitat for large mammals. The proximity to 
the town also limits large mammals. Smaller mammals in the subproject area include the Mongolia 
vole (Microtus mongolicus), Brandt's vole (Lasiopodomys brandtii), and field mice (Apodemus 
uralensis).  

27. Birds in the subproject area are dominated by common birds such as the common raven 
(Corvus corax), Rook (Corvus frugilegus), Common magpie (Pica pica), Rock dove (Columba 
livia), and sparrows including the Eurasian tree sparrow (Passer montanus), House sparrow 
(Passer domesticus), and Saxaul sparrow (Passer ammodendri), all of which are IUCN Red List 
status “Least Concern”. 

28. There are no parks, protected areas, nature reserves within or adjacent to the subproject 
site.  

29. Khusvgul Aimag has a population of 134,371, comprised of 39,449 households. Murun 
Soum has a population 40,510. During the six year period between 2013-2018 the population 
grew by 6.7%. 

30. The main industry in Khusvgul Aimag is agriculture, and about half of the population is 
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engaged in animal husbandry. According to census data there are over six million livestock in the 
Aimag. Other important agricultural activities include cereal, vegetable and alfalfa production. 
Tourism has been developing rapidly in recent years, and Lake Khövsgöl is one of the country's 
major tourist attractions. 

F. Anticipated Impacts and Mitigation Measures  

31. Anticipated positive and negative environmental impacts of the proposed Project were 
assessed based on a domestic Feasibility Study Report (FSR) and General Environmental Impact 
Assessment (GEIA) reports; site visits conducted by domestic and international environmental 
consultants; a climate risk and vulnerability assessment (CRVA); screenings utilizing the 
Integrated Biodiversity Assessment Tool (IBAT) developed by BirdLife International, Conservation 
International, IUCN and UN Environment's World Conservation Monitoring Centre; screening 
utilizing the World Bank Global Facility for Disaster Reduction and Recovery (GFDRR) hazard 
screening tool ThinkHazard; screening utilizing the Mongolia earthquake risk Modified Mercalli 
(MM) scale map produced by the United Nations Office for the Coordination of Humanitarian 
Affairs (OCHA); and, stakeholder and public consultation meetings. Pre-construction, 
construction, operation and decommissioning phases were each considered separately. 
Mitigation measures are presented in detail in the subproject EMP in Appendix I.  

32. Pre-construction phase negative impacts are typically associated with permanent land 
acquisition and associated loss of land and/or structures. As there will be no land acquisition for 
any of the subprojects, there are no associated impacts or mitigation measures required. 

33. A number of environmental management measures will be implemented in the pre-
construction phase during detailed design, including EMP updating (if necessary); incorporation 
of environmental mitigation measures into contractor’s bidding documents, technical 
specifications, and contracts for civil construction and equipment installation; implementation of 
the Grievance Redress Mechanism (GRM); and training and capacity building.  

34. Potential negative construction phase environmental impacts are low in magnitude, short 
to medium term in duration, and very localized in scale. They are associated with land preparation 
for the solar plant, installation of the RE equipment, and other construction activities. Impacts may 
include soil erosion, construction noise, fugitive dust, wastewater, solid and hazardous waste, 
and risks to worker and community health and safety. No cultural or heritage sites or critical habitat 
will be affected. Potential negative construction phase impacts can be effectively mitigated 
through the application of appropriate good construction practices and compliance with 
international guidelines including the World Bank Group’s General EHS Guidelines (2007, 
covering environment, occupational health and safety, and community health and safety).  

35. Operation of the subproject will not produce any air pollution, and only a small amount of 
nontoxic wastewater will be generated during cleaning of solar plant panels and from domestic 
sewage. There are some moderate potential negative impacts during the operation phase, 
including risks to OPL worker health and safety, and risks to community health and safety. 
Potential operation phase impacts can be effectively mitigated through good design, the 
application of appropriate good operational management practices, compliance with relevant 
GoM standards, and compliance with international good practices including the General EHS 
Guidelines. 

36. The subproject’s lifespans is anticipated to be 25+ years, at which point it is expected that 
it will be decommissioned. Typical activities during the decommissioning and site reclamation 
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phase include facility removal, breaking up of concrete pads and foundations, removal of access 
roads that are not maintained for other uses, re-contouring the surface (if required), and 
revegetation. Associated impacts include erosion, noise, dust and vehicle exhaust, and the need 
to properly manage large amounts of debris, solar panels, wire and cabling, electronics, etc.  

37. It is not possible to develop detailed decommissioning plans for events 25+ years in the 
future. However, at a minimum of 6 months prior to closure a decommissioning and site 
reclamation plan will be developed for each subproject that effectively addresses potential 
impacts, and is in accordance with good international practices and relevant government 
regulations and standards in force at that time.  

38. Project (including the Murun subproject) operation is expected to result in significant 
benefits: 

- The Project aims to upscale distributed RE systems in remote and less developed 
regions. It will increase Mongolia’s installed RE capacity by more than 47% above 2017 
levels.  

- The Project will benefit approximately 71,800 households or 258,300 individuals. This 
will result in approximately 50% of the local population in the targeted regions with 
access to clean energy. 

- The Project will help Mongolia meet its Intended Nationally Determined Contributions 
(INDC) under the Paris climate accord.  

- The Project will reduce electricity imports from the Siberian Grid by 94.3 GWh per year. 
GHG emission savings from project operation are estimated at 87,969 tons CO2e per 
year or 2.2 million tons CO2e over the project’s 25 years lifetime. Reduced pollutant 
emissions are estimated at 306 tons of SO2 annually (7,655 tons over the project 
lifetime), 385 tons of NOx annually (9,630 tons over the project lifetime), 59 tons of PM10 
(1,482 tons over the project lifetime), and 49 tons of PM2.5 (1,235 tons over the project 
lifetime). 

- Substituting imported electricity from Siberian grid will bring economic benefits estimated 
at $7.5 million per year. In 2016, electricity imports into Mongolia represented 19.9% of 
total consumption. The foreign exchange savings from avoided electricity imports can be 
redirected to other economic and social development activities in these regions. 

G. Alternative Analysis 

39. An analysis of subproject alternatives was undertaken to determine the most financially 
and technically feasible way of achieving the Project objectives while minimizing environmental 
and social impacts. This included both site and technology alternatives. 

H. Information Disclosure and Public Consultations 

40. This IEE was prepared during a global pandemic of coronavirus disease 2019 (COVID-
19), an infectious disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). In response to the pandemic the GoM introduced a number of measures, including 
closing all schools and kindergartens, suspending all travel to and from foreign locations, 
suspending domestic air and rail travel, and prohibiting all public gatherings, events, and meetings, 
such as conferences, sporting events, and concerts.  
 
41. As a result of COVID restrictions, it was not possible to undertake subproject related 
information disclosure and public consultation meetings as would normally be conducted.  
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42. To address this, disclosure and consultations were held on-line in April 2021. A link on the 
Office of the Governor’s website provided contact information; a PowerPoint presentation laying 
out the description of the project, description of the equipment, EIA findings including adverse 
impacts, mitigation measures and estimated budget; and, the full DEIA report. A project 
questionnaire was also provided. The Governor's office staff publicized the information and the 
questionnaire via online communications (Facebook, email, Viber message, etc.) and verbally 
over the phone to potentially affected residents in 13th bagh of Murun soum. All information was 
in the Mongolian language.  
 
43. The main positive expectations from survey participants were air quality improvements 
and positive economic benefits for residents. Of the 44 participants, 36 believe that there will be 
no negative impacts, 4 did not know, and 4 responses included safety concerns with transmission 
line and the solar power plant. Overall all 44 participants (100%) support the development of the 
project. 
 
44. The proximity of the Murun solar plant to the Murun Airport was discussed with Civil 
Aviation Authority of Mongolia. Verbal confirmation was received that the site location was 
acceptable to the authority. 

I. Grievance Redress Mechanism 

45. A project-level GRM has been developed to receive and facilitate resolution of complaints 
on social and environmental issues about the Project during the construction and operation 
phases. The GRM includes procedures for receiving grievances, recording/ documenting key 
information, and evaluating and responding to the complainants transparently and in a reasonable 
time period. The Project GRM is applicable to all subprojects.  

J. Subproject Environmental Management Plan 

46. A subproject Environmental Management Plan (EMP) is presented in Appendix I. The 
objectives of the EMP is to ensure i) implementation of identified mitigation and management 
measures to avoid, reduce, mitigate, and compensate for anticipated adverse environment 
impacts; ii) implementation of monitoring and reporting; and iii) subproject compliance with the 
Mongolia’s relevant environmental laws, standards and regulations, and ADB’s SPS 2009.  

K. Conclusion 

47. The subproject environmental assessment process has: i) selected appropriate 
technologies to reduce the emission of pollutants; ii) identified potential negative environment 
impacts and appropriately established mitigation measures; iii) received public support from the 
project beneficiaries and affected people; iv) established effective project GRM procedures; and 
v) prepared a comprehensive subproject EMP including environmental management and 
supervision structure, environmental mitigation and monitoring plans, and capacity building and 
training.    

48. Overall, any minimal adverse environmental impacts associated with the subproject can 
be prevented, reduced, or minimized through the appropriate application of mitigation measures. 
It is therefore concluded that: i) the Project and subproject’s categorization as ADB environment 
category B is confirmed; ii) this IEE is considered sufficient to meet ADB’s environmental 
safeguard requirements for the subproject, and no additional studies are required; and (iii) the 
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subproject should be supported by ADB, subject to the implementation of the commitments 
contained in the EMP and allocation of appropriate technical, financial and human resources by 
the EA and IAs to ensure these commitments are effectively and expediently implemented. 
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I. INTRODUCTION 

A. The Project  

1. The Upscaling Renewable Energy Sector Project (the Project) will develop 41.0 
megawatts (MW) of distributed solar and wind RE in the Western and Altai-Uliastai Energy 
Systems of western Mongolia. The Project will i) increase the renewable energy (RE) capacity for 
electricity and heating supply in remote grid systems (Figure 1); and ii) enhance the capacity of 
local public utilities in investment planning, project management, and grid control. The successful 
completion of the Project will see the establishment of an institutional platform that encourages 
private sector investment in distributed RE to sustainably expand clean and affordable electricity 
supply in remote and less developed regions of Mongolia, and to decarbonize the energy sector 
in the country. 

2. The Ministry of Energy (MoE) will be the Executing Agency (EA). The Western Region 
Energy System State Owned Joint Stock Company (WRES) will be the Implementing Agency (IA) 
for the subproject in Umnugovi, the Altai-Uliastai Region Energy System State Owned Joint Stock 
Company (AUES) will be the IA for the subprojects in Altai, Altai Soum and Uliastai, and the 
National Renewable Energy Center (NREC) will be the IA for ground source heat pump (GSHP)  
subproject. 

3. The Project is being delivered through three outputs over two phases: 

Output 1: Distributed renewable energy system developed. A total of 40.5 MW of solar 
photovoltaic and wind power subprojects will be set up in the western and Altai–Uliastai 
regions. The project will also demonstrate advanced battery storage technology with 
energy management systems, a first-of-its kind application in the country. The subprojects 
will be implemented in two phases: (i) core subprojects with 25.5 MW of capacity in the 
first batch (2019–2022); and (ii) noncore subprojects with 15 MW of capacity in the second 
batch (2020–2024).  

 
Output 2: Ground source heat pump systems developed. In selected targeted regions, 
500 kilowatts-thermal of GSHP capacity will be installed in public buildings in three 
batches. This will supply air pollutant-free space heating for 10,000 square meters of floor 
area. The subprojects will demonstrate the performance of the heat pump systems and 
increase experience in design, installation, operation, and maintenance for future scale-
up.    

Output 3: Institutional framework strengthened and organizational capacity 
enhanced. This output will (i) enhance the technical capacity of local utilities and the 
national dispatching center for renewable energy investment planning, renewable 
electricity dispatching, and grid control and protection; (ii) support the preparation of a 
renewable energy investment plan (2023–2030) for the targeted regions; and (iii) support 
the project management unit for the project implementation. It will also support the 
evolution of the FIT system into a more economically efficient tariff mechanism that reflects 
actual capital costs, while ensuring sufficient commercial financial viability. 
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Figure 1: Mongolia map. 
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B. The Murun Subproject  

4. This is the IEE report for the Murun subproject, which is being developed under Phase II 
of the Upscaling Renewable Energy Sector Project. The subproject will establish a 10 MW solar 
PV plant at Murun Soum, Khovsgol Aimag, in northern Mongolia. 

C. Report Purpose 

5. Environmental safeguard requirements are specified in the Safeguard Policy Statement 
(SPS 2009). The Project has been screened and classified by ADB as Environment Category B, 
requiring the preparation of an IEE including an EMP.   

6. The outputs are being delivered through a number of subprojects, implemented over two 
phases. An IEE has already been completed for the subprojects under Phase I, and an 
environmental assessment and review framework (EARF) provides guidance for the 
environmental assessment of Phase II and III subprojects, including the preparation of an IEE for 
each phase. This report is a Phase II IEE, and covers the following subproject: 

- Murun 10 MW solar PV subproject, Murun Soum, Khovsgol Aimag,  

7. There are no physical works in Output 3, and it is not addressed in this report.  

D. Approach to IEE Preparation 

8. This IEE report has been prepared based on domestic subproject FSRs; GEIA  report; site 
visits conducted by environmental consultants; a CRVA; screenings utilizing the Integrated 
Biodiversity Assessment Tool (IBAT) developed by BirdLife International, Conservation 
International, IUCN and UN Environment's World Conservation Monitoring Centre; screening 
utilizing the World Bank GFDRR hazard screening tool ThinkHazard; screening utilizing the 
Mongolia earthquake risk Modified Mercalli (MM) scale map produced by the United Nations 
OCHA; and, stakeholder and public consultation meetings (which have yet to be conducted at the 
time of writing due to the global coronavirus disease (COVID-19) pandemic).  
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II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. Mongolia Environmental Policy and Legal Framework  

9. Mongolia has enacted a policy and legal framework for environmental assessment and 
management. It has policies, legislation and strategies in place to manage protected areas such 
as national parks, to satisfy its international obligations, and to protect the quality of the 
environment for the health and well-being of its citizens. The hierarchy of policies and legislative 
provisions for environmental management in Mongolia includes the Constitution, international 
treaties, policies, and environment and resource protection laws, regulations and standards.2 

1. Legal Framework 

10. Environmental policy reform undertaken since the early 1990s has resulted in a large 
number of environmental laws, the ratification of most international environmental conventions, 
inclusion of a substantial area of the country in the protected area system, and an increased 
presence of Non-Governmental Organizations (NGOs). A summary of relevant environmental 
legislation is presented in Table 1. 

a. Constitution 

11. The overarching policy on environmental resources and their protection is set out in the 
Constitution of Mongolia (1992). Article 16.1.2 of the Constitution states that everyone has the 
right to live in a healthy and safe environment and to be protected against environmental pollution 
and ecological imbalance.  

b. Law on Environmental Protection 

12. The Law on Environmental Protection (2012) is an overarching law for all environmental 
legislation. It is the principal law that regulates activities associated with the protection of the 
environment with special emphasis on ‘Natural Resource Reserve Assessment’ and 
‘Environmental Impact Assessment’. It governs the land and subsoil, mineral resources, water 
resources, plants, wildlife and air, and requires their protection against adverse effects to prevent 
ecological imbalance. The environmental protection law regulates the inter-relations between the 
state, citizens, economic entities and organizations, with a guarantee for the human right to live 
in a healthy and safe environment. It aims for an ecologically balanced social and economic 
development, the protection of the environment for present and future generations, the proper 
use of natural resources, including land restoration and protecting land and soil from adverse 
ecological effects. Article 7 of the law requires the conduct of natural resource assessment and 
environmental impact assessment to preserve the natural state of the environment, and Article 
10, environmental monitoring on the state of and changes to the environment. National policy to 
protect ecologically significant aspects of the environment and to restore natural resources is 
prepared under the Law on Environmental Protection. 

13. The latest amendment to the Law on Environmental Protection (2012) establishes the 
liability of polluters to pay compensation for damage caused to the environment and natural 
resources. The amount of compensation payable depends on the natural resources that have 

 
 
 
2  UNDP, 2008. Institutional Structures for Environmental Management in Mongolia. Ulaanbaatar and Wellington. 
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suffered the damage. 

Table 1: Applicable Mongolian environmental laws. 

Current Laws Latest Changes 
Law on Environmental Protection Amended, 2012 
Law on Environmental Impact Assessment Amended, 2012 
Law on Development Policy Planning Enacted, 2015 
Law on Air Amended, 2012 
Law on Fees for Air Pollution Amended, 2012 
Law on Water Amended, 2015 
Law on Water Pollution Fees Enacted, 2012 
Law on Fees for the Use of Natural Resources Amended, 2012 
Law on Forests Amended, 2012 
Law on Waste Management Amended, 2017 
Law on Hazardous Substances and Chemicals Amended, 2006 
Law on Land Amended, 2015 
Law on Land Fees Amended 2012 
Civil Code of Mongolia Amended 2014 
Law on Cadastral Mapping and Land Cadastral  Amended 2011 
Law on Subsoil Amended, 1995 
Law on Soil Protection and Combating Desertification Created, 2012 
Law on Special Protected area Amended, 2014 
Law on Buffer Zones Enacted, 1997 
Law on Protection of Plants Amended, 2011 
Law on Natural Plants Amended, 2012 
Law on Fauna Amended, 2012 
Law on Minerals Amended 2015 
Law on Fire Safety Amended, 2015 
Law on Disaster Protection Amended, 2012 
Law on Sanitation Amended, 2012 
Law on Protection of Cultural Heritage Amended 2014 
Law on Labor Safety and Hygiene Amended, 2015 

Source: ADB PPTA consultants. 
 

c. Law on Environmental Impact Assessment 

14. The Law on Environmental Impact Assessment (2012) stipulates the EIA requirements of 
Mongolia (described further below). The purpose of this law is environmental protection, the 
prevention of ecological imbalance, the regulation of natural resource use, the assessment of 
environmental impacts of projects, and procedures for decision-making regarding the 
implementation of projects. 

d. Laws on Water 

15. The Law on Water (2015) regulates the effective use, protection and restoration of water 
resources. It specifies regular monitoring of the levels of water resources, quality and pollution, 
and provides safeguards against water pollution. The Law on Water Pollution Fees (2019) 
introduces fines and fees for the pollution of water resources. 
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e. Law on Land 

16. The Law on Land (2015) regulates the possession and use of land by a citizen, entity and 
organization, and other related issues. Articles 42/43 provide guidance on removing possessed 
land and granting compensation. 

f. Law on Subsoil 

17. The Law on Subsoil (1995) regulates the use and protection of subsoil in the interests of 
present and future generations. 

g. Law on Air 

18. The Law on Air (2012) regulates the protection of the atmosphere, allows the Government 
to set emissions standards, and provides for the regular monitoring of air pollution and impacts. 

h. Law on Forests 

19. The Law on Forests (2012) regulates protection, possession, sustainable use and 
production of forests in Mongolia. It defines prohibited activities in protected forest zones and 
regulates harvesting in forest utilization zones. 

i. Law on Waste Management 

20. The Law on Waste Management (2017) regulates relations arising from prevention from 
and reduction of negative impacts of waste on public health and environment, reduction, sorting 
collection, transportation, storage, reuse, recycling, regeneration, elimination and export of waste, 
obtaining economic benefits from waste for efficient use of natural resources, improving public 
knowledge on waste and prohibition of import and cross-border transportation of hazardous 
waste. 

j. Law on Specially Protected Areas 

21. The Law on Specially Protected Areas (2014) regulates the use and procurement of land 
for state protection, fosters scientific research, and preserves and conserves the land’s original 
condition in order to protect specific characteristics, unique formations, rare and endangered 
plants and animals, historic and cultural monuments, and natural beauty. The law establishes four 
protected area categories, each managing land for a different purpose under a separate 
management directive. These include Strictly Protected Areas (SPA), National Parks (NP), Nature 
Reserves (NR) and National Monuments (NM).  

k. Law on Natural Plants 

22. The Law on Natural Plants (1995) regulates the protection, proper use, and restoration of 
natural plants other than forests and cultivated plants. 

l. Law on Protection of Cultural Heritage 

23. The Law on Protection of Cultural Heritage (2014) regulates the collection, registration, 
research, classification, evaluation, preservation, protection, promotion, restoration, possession 
and usage of cultural heritage including tangible and intangible heritage. 
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m.   Health and Safety 

24. In addition to environmental laws and regulations, there are occupational health and safety 
laws and regulations the EA and IA must comply with: 

− Article 16 of the National Constitution of Mongolia states that every employee has the right 
to “suitable conditions of work”.  

− The Mongolian Labor Code (1999) is the main piece of legislation guiding employment in 
Mongolia. It covers collective contracts and agreements, labor contracts, remuneration, 
working hours, working conditions, public holidays, vacations, safety, employment of 
minors and the disabled, dispute resolution and labor monitoring by the State. 

− The government adopted a National Program for Occupational Safety and Health 
Improvement in 2001 and national standards were also adopted such as the National 
Standard on Occupational Health and Safety MNS 5002:2000. 

− The Law on Labor Safety and Hygiene (2008) covers requirements for industrial buildings 
and facilities, requirements for machinery and equipment, requirements for hazardous 
chemicals and explosives, fire safety, medical check-ups, personal protective equipment, 
training, rights to favorable working conditions and investigation of accidents and 
occupational diseases. 

n. Electricity Generation  

25. The regulatory framework for electricity generation includes: 

− The Law on Energy (February 2001) defines the legal framework of the sector, describes 
the duties and responsibilities of stakeholder like the Mongolian parliament, government, 
ministry and energy regulatory commission and other parties, owner-ship form, 
classification of energy facilities, and license and energy tariff issues. According to this 
law Mongolian energy sector was uncoupled and divided into classifications of generation, 
transmission grid, distribution grid, dispatching and consumer.  

− The Law on Renewable Energy (January 2007) brought additional legal framework for the 
supply and utilization of electricity from renewable energy resources like wind, solar and 
hydro. The law described all duties and responsibility of stakeholders and the feed-in tariffs 
for the renewable energy sources, validation time of feed-in tariffs and power purchase 
agreements.  

− The Mongolian grid code provides information on terms and definitions and procedures, 
is one of the main legal frameworks for grid connected operation.  

− The Law on Construction provides information on construction processes in Mongolia.  

o. Power Transmission and Distribution  

26. The regulatory framework for electricity generation includes: 

− The Law on Energy (February 2001) defines the legal framework of the sector, describes 
the duties and responsibilities of stakeholder like the Mongolian parliament, government, 
ministry and energy regulatory commission and other parties, owner-ship form, 
classification of energy facilities, and license and energy tariff issues. According to this 
law the Mongolian energy sector was uncoupled and divided into classifications of 
generation, transmission grid, distribution grid, dispatching and consumer.  

− The Law on Renewable Energy (January 2007) brought additional legal framework for the 
supply and utilization of electricity from renewable energy (RE) resources like wind, solar 
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and hydro. The law described all duties and responsibility of stakeholders and the feed-in 
tariffs for RE sources, validation time of feed-in tariffs and power purchase agreements.  

− The Mongolian grid code provides information on terms and definitions and procedures, 
is one of the main legal frameworks for grid connected operation.  

− The Law on Construction provides information on construction processes in Mongolia.  

2. Environmental Policy Framework 

27. A fundamental principle of the Mongolian state environmental policy is that economic 
development must be in harmony with the extraction and utilization of natural resources, and that 
air, water and soil pollution will be controlled. In 1996 Mongolia’s National Council for Sustainable 
Development was established to manage and organize activities related to sustainable 
development. The country’s sustainable development strategy is designed for environmentally 
friendly, economically stable and socially wealthy development, which emphasizes people as the 
determining factor for long-term sustainable development. 

28. Mongolia has developed a number of key environmental policy documents, including: 

− Biodiversity Conservation Action Plan, 1996; 
− State Environmental Policy, 1997;  
− Mongolian Action Program for the 21st Century (Map21), 1998; 
− National Action Plan for Climate Change, 2000; 
− National Plan of Action to Combat Desertification, 2000; 
− National Plan of Action for Protected Areas, 1997; 
− National Environmental Action Plan, 1996, 2000; and 
− Green Development Policy of Mongolia, 2014. 

29. In addition, other guidance documents with important environmental repercussions were 
developed under the auspices of other ministries and these include the Roads Master Plan, the 
Power Sector Master Plan, the Tourism Master Plan, and the Renewable Energy Master Plan. 
Other documents, such as the annual Human Development Reports have increasingly 
incorporated environmental aspects. 

3. Environmental Institutional Framework 

30. The State Great Khural of Mongolia is the highest organ of State power and the supreme 
legislative power. The State Great Khural is unicameral and consists of 76 members elected by 
the mixed electoral system. 

31. The Ministry of Nature, Environment and Tourism (MNET) is the agency primarily 
responsible for the implementation of environmental policy in Mongolia. Agencies under the 
MNET with responsibility for environmental protection and management include: 

- The Department of Green Development Policy and Planning is responsible for 
developing national advocacy, legislation, policies, strategies and programs on 
environmental protection and green development in accordance with the sustainable 
development goals of the country; developing financial and investment plans, and 
provide comprehensive policy guidance. Additional responsibilities include: coordination 
across sectors to promote green development consistent with ecological principles; 
planning and initiation of regional and international participation of Mongolia in solving 
global environmental challenges; and development of policies, programs and projects 
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that introduce clean technologies, and scientific and technological achievements. 
- The Department of State Administration and Management is responsible for 

administration and leadership in the MNET. Its functions include addressing human 
resource management and development issues, providing legal advice, introducing best 
practices for administration in the MNET, developing systems of reporting and 
accountability, resolving appeals and complaints, and improving organizational 
management. The department focuses on ensuring the continuity and stability of MNET 
operations by way of professional and disciplined departments, and on developing 
human resource policies and improving the effectiveness of their implementation, 
guidelines and recommendations on required future courses of action. 

- The Department of Environment and Natural Resources is responsible for the planning 
and implementation of actions to reduce environmental degradation and adverse 
environmental impacts, and ensuring the appropriate use of natural resources. Its 
functions include implementing laws and regulations, policy, programs, and activities 
related to the conservation and appropriate use of natural resources; restoring areas that 
have suffered from degradation; organizing and coordinating biological conservation 
activities; conducting environmental assessments and maintaining the Environmental 
Information Databank; and organizing training and public awareness activities related to 
environmental conservation. Activities undertaken in this context include: 

- Reviewing EIAs; 
- Monitoring the implementation of environmental monitoring programs, 

environmental protection plans, and rehabilitation programs of mines; receiving 
and reviewing annual reports on the above activities; and issuing professional 
guidelines and recommendations on required future courses of action; 

- Conducting environmental assessments and maintaining the State Environmental 
Information Databank; 

- Maintaining a unified registry of very toxic, toxic, and harmful chemicals, and 
issuing authorizations for their manufacture and import; and, 

- Coordinating household and industrial waste management policy; and managing 
air pollution. 

- The Department of Specially Protected Areas Administration and Management has been 
entrusted with the responsibility of implementing the laws and regulations concerning 
Specially Protected Areas (SPA). Its functions include coordinating activities related to 
the expansion of the SPA network and the implementation of associated programs, 
projects, and actions, as well as providing professional and practical assistance to the 
administrative authorities of SPA. It focuses on ensuring the integration of policies and 
actions promoting sustainable natural resource use and ecological balance. These 
responsibilities are carried out by developing partnerships with all organizations engaged 
in policy implementation, ensuring the effective allocation of resources, and organizing 
and coordinating their activities in line with government policy, programs, and plans. 

- The Ecologically Clean Technologies and Science Division is responsible for developing 
and promoting clean technologies in Mongolia by introducing cleaner production 
technology to all aspects of production and services. 

- The Department of Monitoring, Evaluation and Internal Auditing responsibilities are to 
monitor and control the implementation of policy planning and its operational phases, to 
evaluate results, to create information databases, to present statistical data and to 
ensure transparency and information disclosure.  

- The Department of Land and Water is responsible for implementing government policy 
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and decisions related to the sustainable use, protection and restoration of land and 
water resources in Mongolia; signing and monitoring the implementation of contracts and 
agreements, in the name of the MNET, with relevant foreign and domestic organizations, 
companies, and individuals; collecting fees and payments for the use of land and water 
resources and allocating these according to the appropriate procedures; and allocating 
and reporting on the use of funds for their conservation and restoration of land and water 
resources. 

- The National Agency for Meteorology, Hydrology and Environmental Monitoring is 
responsible for managing a national, integrated hydrological, meteorological, and 
environmental monitoring network; ensuring preparedness for potential natural disasters 
or major pollution incidents; establishing conditions to permit the full and complete use of 
meteorological and hydrological resources; continuously monitoring radioactivity, air and 
water pollution, and soil contamination levels; and providing essential hydrological, 
meteorological, and environmental data to state and government officials, businesses, 
and individuals. 

4. International Environmental Commitments 

32. Mongolia has signed on to a number of international environmental conventions, including: 

− World Heritage Convention, 1990; 
− Convention on Biological Diversity, 1993; 
− UN framework convention in Climate Change, 1994; 
− UN Convention on Combatting Desertification, 1996;   
− The Convention on Wetlands of International Importance, especially as Waterfowl 

Habitat ‘Ramsar Convention’, 1996; 
− Vienna Convention for the protection of the Ozone Layer, 1996; 
− Montreal Protocol (regulating substances that deplete the ozone layer), 1996; 
− Convention on International Trade in Endangered Species of Fauna and Flora (CITES), 

1996; 
− Convention on the Transboundary Movement of Hazardous Waste (Basel), 1997; 
− Convention on Migratory Species of Wild Animals /Bonn Convention, 1999; 
− Kyoto Protocol, 1999; 
− Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous 

Chemicals and Pesticides in International Trade, 2000; 
− Cartagena Protocol, 2002; and, 
− Stockholm Convention (SC) on Persistent Organic Pollutants (POPs), 2004; 
− Minamata Convention on Mercury, 2015. 

33. In addition, the Mongolia has ratified the following International Labor Organization (ILO) 
core labor standards: 

− Abolition of Forced labor (C105); 
− Child Labor (C182); 
− Discrimination (C111); 
− Freedom of Association and the Right to Organize (C87); 
− Equal Remuneration (C100); 
− Minimum Age (C138); and, 
− Right to Organize and Collective Bargaining Convention, 1949 (C098). 
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5. Environmental Impact Assessment Legal Framework and Procedures 

34. The Law on Environmental Impact Assessment (1998, amended 2002 and 2012) 
regulates Mongolian EIA requirements, including all new projects as well as the renovation and 
expansion of existing industrial, service and construction activities and project which use natural 
resources. Depending on the type and size of the planned activity, the responsible party for 
implementing the EIA law will be either MNET or aimag government (provincial government). 

35. There are two EIA stages defined in the EIA Law: an initial screening through a General 
EIA (GEIA), and a full Detailed EIA (DEIA). In the first stage the project implementer submits to 
the MNET i) baseline environment study (BES); ii) a feasibility study including a description of the 
proposed project, drawings and technical and economic justification; and iii) written opinion of the 
soum (district) governor. The MNET reviews the submission (also referred to as a “general 
assessment”) and issues one of three GEIA conclusions:  

(i) project may be implemented provided that certain conditions set in the GEIA 
conclusion are followed;  

(ii) project is required to undergo a detailed EIA (DEIA) for identification of potential 
impacts, avoidance of negative impacts with mitigation measures, and elaboration of 
an EMP. The DEIA should be conducted by a government licensed EIA company. 
Upon completion, the DEIA will be reviewed by the EIA committee of the MNET for 
approval; or  

(iii) project rejected on grounds of non-conformity with relevant legislation, or the 
adverse impact of the equipment and technology on the environment are too great, 
or absence of the project in the land management.  

36. The screening review and GEIA conclusion is free and usually takes about 12 working 
days. 

37. The scope of the DEIA (if required) is defined in a Terms of Reference (ToR) prepared by 
the GEIA review committee. The DEIA report must be prepared by a MNET authorized Mongolian 
company, and should be submitted to the MNET or aimag government by the project proponent. 
A DEIA typically includes: 

(i) Environmental baseline data; 
(ii) Project and technology alternatives; 
(iii) Recommended measures to mitigate and eliminate potential; adverse impacts; 
(iv) Analysis of the extent and distribution of adverse impacts and consequences; 
(v) Risks assessment; 
(vi) Environmental management plan to include environmental protection (mitigation) 

plan and environmental monitoring program; 
(vii) Opinions and comments of affected households in the project area; 
(viii) If applicable other issues regarding cultural heritage in the project area and special 

nature of the project; and 
(ix) A rehabilitation plan if applicable. 

38. The reviewer(s) of the GEIA also review the DEIA, generally within 18 working days, and 
present the findings to the MNET. Based on the content of the DEIA, reviewer conclusions, and 
any additional comments by MNET departments, MNET issues a decision on whether to approve 
or reject the project.  



12 

 

39. Figure 2 presents a simplified diagram of the EIA procedure in Mongolia. 

 

Figure 2: EIA procedure in Mongolia. 

 
 

6. Mongolian EIA Report 

40. A subproject GEIA was prepared by PPTA national environmental specialist and 
submitted to MNET. Based on the review of the GEIA by MNET, a qualified national consultant 
(Sunny Trade Co., Ltd LLC) was recruited to prepare a subproject DEIA. No DEIA was required 
for the GSHP subproject. The DEIA was submitted to MNET and approved in April 2021 
(Appendix II). 

B. Applicable Environmental Standards 

41. Mongolian National Standards (MNS) prescribe allowable ambient and discharge 
standards for ambient air, noise, water and soil quality, and industrial effluent, wastewater, boiler 
emissions, etc.. Relevant MNS are discussed below. 

42. During the design, construction, and operation of a project, the ADB SPS 2009 requires 
the borrower to follow environmental standards consistent with good international practice (GIP), 
as reflected in internationally recognized standards such as the World Bank Group’s EHS 
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Guidelines. The EHS Guidelines contain discharge effluent, air emissions, and other numerical 
guidelines and performance indicators as well as prevention and control approaches that are 
normally acceptable to ADB and are generally considered to be achievable at reasonable costs 
by existing technology. When host country regulations differ from these levels and measures, the 
borrower/client is to achieve whichever is more stringent. If less stringent levels or measures are 
appropriate in view of specific project circumstances, the borrower/client is required to provide 
justification for any proposed alternatives. 

43. Relevant EHS Guidelines include General EHS Guidelines (covering environment; 
occupational health and safety; and community health and safety), and EHS Guidelines for 
Electric Power Transmission and Distribution.  

1. Air Quality 

44. The Mongolian Law on Air regulates protection of ambient air, prevention from pollution, 
and reduction and monitoring of emissions of air pollutants. The Mongolian ambient air quality 
standards are presented in MNS 4585: 2016 (replacing the 2007 version). 

45. The World Health Organization (WHO) Air Quality Guidelines are recognized as 
international standards and are adopted in the EHS Guidelines. In addition to guideline values, 
interim targets (IT) are given for each pollutant by the WHO as incremental targets in a 
progressive reduction of air pollution. 

46. The WHO guidelines and corresponding MNS are presented in Table 2. Overall the WHO 
guidelines (and some IT values) exceed the MNS for ambient air quality, and are adopted for use 
in this report. 

2. Water 

47. The EHS Guidelines recommend that discharges of process wastewater, sanitary 
wastewater, wastewater from utility operations or stormwater to surface water should not result in 
contaminant concentrations in excess of local ambient water quality criteria. The MNS water and 
wastewater standards are adopted for use in this report, supported by the WHO Guidelines for 
Drinking-water Quality, Fourth Edition (2011). Table 3 summaries Mongolian ambient water 
quality standards MNS 4585: 2007, Table 4 summaries Mongolian drinking water standards MNS 
0900: 2005, and Table 5 summarizes effluent wastewater quality standards MNS 4943: 2011.  

Table 2: Mongolian ambient air quality standards (MNS 4585: 2016) and WHO Guidelines. 

Pollutant Averaging 
Period 

Mongolian 
Standards 

(µg/m³) 

WHO ambient air 
quality guidelines 
(GL) and interim 

targets (IT), (µg/m³) 
Nitrogen Dioxide (NO2) 20 Minute 200  

1 hour - 200 
24 hour 50 - 
Annual 40 40 

Sulphur Dioxide (SO2)  10 Minute - 500 (GL) 
15 Minute - - 
20 Minute 450 - 

1 Hour - - 
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24 hour 50 125 (IT-1) 
50 (IT-2) 
20 (GL) 

Annual 20 - 
Particulate Matter (PM10) 24 hour 100 150 (IT-1) 

100 (IT-2) 
75 (IT-3) 
50 (GL) 

Annual 50 70 (IT-1) 
50 (IT-2) 
30 (IT-3) 
20 (GL) 

Particulate Matter (PM2.5) 24 hour 50 75 (IT-1) 
50 (IT-2) 

37.5 (IT-3) 
25 (GL) 

Annual 25 35 (IT-1) 
25 (IT-2) 
15 (IT-3) 
10 (GL) 

Carbon Monoxide (CO) 30 Minute 60,000 - 
1 hour 30,000 - 
8 Hour 10,000 - 

Ozone (O3) 8 hour 100 160 (IT) 
100 (GL) 

Lead (Pb) 24 hour 1 - 
Annual 0.25 - 

Source: MNS 4585:2016 and WHO Air Quality Guidelines (2006) in IFC EHS Guidelines (2007). 
 

Table 3: Mongolian ambient water quality standards (MNS 4585: 2007). 

Parameter Unit Standard 
(pH)  6.5-8.5 
Dissolved Oxygen  (O2) mgO/l 6&4 not less 
BOD5 mgO/l 3 
COD mgO/l 10 
NH4-N mgN/l 0.5 
NO2-N mgN/l 0.02 
NO3-N mgN/l 9 
PO4- P mgP/l 0.1 
Chloride Cl mg/l 300 
Fluoride F mg/l  1.2 
SO4 mg/l  100 
Manganese Mn mg/l 0.1 
Nickel Ni mg/l 0.01 
Copper Cu mg/l 0.01 
Molybdenum Mo mg/l 0.25 
Cadmium Cd mg/l 0.005 
Cobalt Co mg/l 0.01 
Lead Pb mg/l 0.01 
Arsenic As mg/l 0.01 
Total Chromium Cr mg/l 0.05 
Hexavalent chromium (Cr6+)  mg/l 0.01 
Zinc Zn mg/l 0.01 
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Parameter Unit Standard 
Mercury Hg mg/l 0.1 
Mineral oil mg/l 0.05 
Phenol  mg/l 0.001 
Source: Mongolian Standard MNS 4586:1998. 
 

Table 4: Mongolian Drinking Water Standards (MNS 0900: 2005). 
Parameter Unit Standard 
Physical Quality 

pH mg/l (milligrams/liter) 6.5-8.5 
Hardness mg equivalent/l 7.0 
Total Dissolved Solids (TDS) mg/l 1000.0 
Turbidity mg/l 1.5 
Taste Score 2.0 
Odor Score 2.0 
Color Degree 20 

Inorganic Quality 
Molybdenum (Mo) mg/l 0.07 
Barium (Ba) mg/l 0.7 
Boron (B) mg/l 0.5 
Copper (Cu) mg/l 1.0 
Calcium (Ca2+) mg/l 100.0 
Magnesium (Mg2+) mg/l 30.0 
Manganese (Mn) mg/l 0.1 
Sodium (Na) mg/l 200.0 
Phosphate (PO4-) mg/l 3.5 
Fluoride (F) mg/l 0.7-1.5 
Selenium (Se) mg/l 0.01 
Strontium (Sr) mg/l 2.0 
Sulfate (SO4-) mg/l 500.0 
Chloride (Cl) mg/l 350.0 
Arsenic (As) mg/l 0.01 
Hydrogen sulphide (H2S) mg/l 0.1 
Chromium (Cr) mg/l 0.05 
Dry residue mg/l 1000.0 
Uranium (U) mg/l 0.015 
Beryllium (Be) mg/l 0.0002 
Cadmium (Cd) mg/l 0.003 
Total mercury (Hg) mg/l 0.001 
Total cyanide (CN-) mg/l 0.01 
Ammonium ion, (NH4+) mg/l 1.5 
Nitrate ion, (NO3-) mg/l 50.0 
Nitrite ions (NO2-) mg/l 1.0 
Phosphate ions, (PO43-) mg/l 3.5 
Silver (Ag) mg/l 0.1 
Iodine (I2) mg/l 1.0 
Vinyl chloride mg/l 0.0003 
Nickel (Ni) mg/l 0.02 
Lead (Pb) mg/l 0.01 
Aluminum mg/l 0.5 
Antimony (Sb) mg/l 0.02 
Total iron (Fe) mg/l 0.3 
Zinc (Zn) mg/l 5.0 

Organic Quality 
Benzene mg/l 0.01 
Xylenes mg/l 0.5 
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Parameter Unit Standard 
Nitrile 3 acetic acid mg/l 0.2 
2 chlorinated methane mg/l 0.02 
2 chlorinated ethane mg/l 0.03 
3 chlorinated ethane mg/l 0.07 
4 chlorinated ethane mg/l 0.04 
Phenolic compounds mg/l 0.002 
Styrene mg/l 0.02 
Toluene mg/l 0.7 
Ethyl benzene mg/l 0.3 

Pesticides 
Atrazine mg/l 0.002 
Carbofuran mg/l 0.007 
Lindane mg/l 0.002 
Molinat mg/l 0.006 
Endrin mg/l 0.00006 

Microbial Quality 
Total Coliform Coli / ml 100 (at source) 20 (at supply) 
E. Coli E. Coli / 100 ml E. Coli / 100 ml 

Radiological Quality 
Total α radioactivity Bq/l 0.1 
Total β radioactivity Bq/l 1.0 

Source: Mongolian Standard MNS 0900: 2005. 
 

Table 5: Mongolian effluent wastewater quality standard (MNS 4943: 2011). 
Parameter  Unit Standard 
Water temperature  oC 20 
pH  - 6-9 
Odor Sense No smell 
Total Suspended Solids (TSS) mg/l 50 
BOD5 mg O2/l 20 
COD mg O2/l 50 
Permanganate oxidizing capacity   mg O2/l 20 
Total Dissolved Solids (TDS) mg/l 1,000 * 
Ammonia Nitrogen (NH4) mg N/l 6 
Total Nitrogen (TN) mg/l 15 
Total phosphorous (TP) mg/l 1.5 
Organic phosphorous (DOP) mg/l 0.2 
Hydrogen sulphide (H2S) mg/l 0.5 
Total iron (Fe) mg/l 1 
Aluminum (Al)  mg/l 0.5 
Manganese (Mn) mg/l 0.5 
Total Chromium (Cr) mg/l 0.3 
Hexavalent chromium (Cr6+)  mg/l Absent 
Total cyanide (CN)  mg/l 0.05 
Free cyanide  mg/l 0.005 
Copper (Cu) mg/l 0.3 
Boron (B) mg/l 0.3 
Lead (Pb) mg/l 0.1 
Zinc (Zn) mg/l 1 
Cadmium (Cd) mg/l 0.03 
Antimony (Sb) mg/l 0.05 
Mercury (Hg) mg/l 0.001 
Molybdenum (Mo) mg/l 0.5 
Total Arsenic (As) mg/l 0.01 
Nickel (Ni)   mg/l 0.2 
Selenium (Se) mg/l 0.02 
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Parameter  Unit Standard 
Beryllium (Be) mg/l 0.001 
Cobalt (Co) mg/l 0.02 
Barium (Ba) mg/l 1.5 
Strontium (Sr) mg/l 2 
Vanadium (V) mg/l 0.1 
Uranium (U) mg/l 0.05 
Oil and grease mg/l 1 
Fat mg/l 5 
Surface active agents  mg/l 2.5 
Phenol (C6H5OH) mg/l 0.05 
Trichloroethylene (C2HCl3) mg/l 0.2 
Tetrachloroethylene  mg/l 0.1 
Chlorine remains (Cl) mg/l 1 
Bacteria triggering water-borne 
disease  

- Absent in 1 mg of water 

Source: Mongolian Standard MNS 4943: 2011. 
 
 

48. The MNET has developed a water quality index (WQI) to simplify complex water quality 
data. In the WQI surface water quality is divided into classes: class 1 - very clean; class 2 - clean; 
class 3 - slightly polluted; class 4 - moderately polluted; class 5 - heavily polluted; and, class 6 - 
dirty water. The WQI is calculated as the sum of different sub-index scores: 
 

 
 
49. A Mongolian National Standard (MNS 4586-98), which developed by the National 
Standard Agency in 1998, specifies the Pli. In total, 27 variables have been included in the 
standard. 
 
 
 

Table 6: Mongolian surface water WQI. 
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Source: Journal of Water Resource and Protection, 2011, 3, 398-414. 
 

3. Groundwater 

50. The Mongolian standard outlining the general requirements for protection of groundwater 
(MNS 3342: 1982) indicates that the contamination of groundwater with industrial raw materials, 
products and municipal wastes during transportation and storage is prohibited. Relevant 
requirements in the standard include: 

 
a. Raw materials and products for industrial and municipal waste storage tanks with 

potential to contaminate groundwater resources should comply with following: 
− Geological - hydrogeological investigations of the storage tank construction, 

potential soil infiltration estimates of geological materials, groundwater 
protection measures to be developed based on the amount and 
characteristics of the chemicals stored. 

− Storage tanks to be tested for leakage prior to use. 
− For areas at the base of mountains, loops of rivers, river beds and highly 

fractured parts of geological sediments which are used for drinking water, 
storage tanks cannot be established in these regions. 

b. In case of ground water contamination due to accidents, the damaged area should be 
protected, spill gathered without further distribution, the prohibition of drinking water 
collection from this area, and quick organization and removal of traces of 
contamination. 

c. In the event of ground water pollution or when the contamination reaches dangerous 
levels, the method of observation and control will depend on the ground water quality, 
its intended use and the potential consequences of the pollution. 

51. There is no equivalent standard recommended in the EHS Guidelines, and the MNS 
standard is adopted for use in this report. 

4. Soil 

52. Mongolian standards for heavy metals in soil are presented in MNS 5850: 2008.  

Table 7: Mongolian heavy metals standard (MNS 5850: 2008). 

Parameter CR Pb Cd Ni Zn 
Mongolian Standard  
(MNS 5850: 2008) 150 100 3 150 300 
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  Source: MNS 5850: 2008. 
 

5. Noise 

53. Mongolian noise standards are set out in the national standard MNS 4585: 2007 and are 
compared with relevant international guidelines from the WHO (as presented in the EHS 
Guidelines) in Table 8. The classes within the standards are not directly comparable, however 
WHO noise guidelines are more stringent than Mongolian standards for sensitive receptors. 
Subproject activities near sensitive receptors will comply with WHO noise guidelines. 

Table 8: Mongolian noise standard (MNS 4585: 2017) and WHO Guidelines. 

Parameter 
MNS Standard dB(A) WHO Guideline dB(A) 

Daytime 
07:00 – 23:00 

Night 
23:00 – 07:00 

Daytime 
07:00 – 22:00 

Night 
22:00 – 07:00 

Maximum 
Environmental Noise 
Exposure for the 
Public 60 45 

WHO Class I -  
Residential, 
institutional, 
educational: 55 
 
WHO Class II -  
industrial, 
commercial: 70 

WHO Class I -  
Residential, 
institutional, 
educational: 45 
 
WHO Class II -  
Industrial, 
Commercial: 70 

Source: MNS 4585: 2007 and WHO Noise Quality Guidelines (1999) in IFC EHS Guidelines (2007). 
 

6. Hazardous Wastes 

54. Mongolia’s hazardous waste classification list was approved in 2015 by the Government 
of Mongolia (GoM) Resolution No. 263.3 Wastes from electrical equipment containing PCBs, 
HCFCs, HFCs, asbestos and other hazardous components are classified as hazardous waste. 

7. Special Protected Areas 

55. The Law on Special Protected Areas (15 November 1994) is intended to protect the 
natural landscape, rare fauna and flora, historical and cultural sites and natural sightseeing sites.  

56. The law classifies State special protected areas into four categories: i) strictly protected 
areas; ii) national conservation parks; iii) nature reserves; and iv) monuments. Strictly protected 
areas are further divided into three zones based on natural forms, features of soil, water, fauna, 
flora and its vulnerability to human activities: i) pristine zone; ii) conservation zone; and iii) limited 
use zone.  

57. In the pristine zone, only protection activities conformant with the need to preserve original 
natural features may be conducted; research and investigation activities may be conducted only 
in the way of observation methods and without causing any damage to the natural features. All 

 
 
 
3  Hazardous waste classifications system in Mongolia, Resolution no. 263 dated 29 June 2015 signed by Prime 

Minister and Minister of MNET. 
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other activities are prohibited within this zone. In the conservation zone, biotechnological 
measures that use environmentally safe technologies may be implemented to enhance flora and 
fauna reproduction and to mitigate damages caused by natural disasters. The following activities 
may be conducted in the limited use zone using environmentally safe technologies and with 
appropriate licenses or permits: 

− soil and plant cover restoration; 
− forest maintenance and cleaning; 
− animal inventories and activities to regulate animal population numbers, age, sex and 

structure, following an approved program and methods; 
− use of mineral water and other treatment and sanitation resources; 
− ecotourism organized following designated routes and areas, according to appropriate 

procedures; 
− use of accommodations according to appropriate procedures and designated for 

temporary residence, camping, observation, research or investigation by travelers or other 
people with permission; 

− taking photographs, making audio and video recordings and using them for commercial 
purposes; 

− worshipping natural sacred sites and conducting other traditional ceremonies; and, 
− collect and use the associated natural resources and medicinal and food plants, according 

to established regulations, for household needs. 

C. Applicable ADB Policies, Regulations and Requirements 

58. The major applicable ADB policies, regulations, requirements and procedures for 
environmental assessment are the SPS 2009, and the Environmental Safeguards – A Good 
Practice Sourcebook (2012), which jointly provide the basis for this IEE. The SPS 2009 promotes 
GIP as reflected in internationally recognized standards such as the World Bank Group’s EHS 
Guidelines. The policy is underpinned by the ADB Operations Manual for the SPS (OM Section 
F1, 2013).  

59. The SPS 2009 establishes an environmental review process to ensure that projects 
undertaken as part of programs funded through ADB loans are environmentally sound, are 
designed to operate in line with applicable regulatory requirements, and are not likely to cause 
significant environment, health, social, or safety hazards.  

60. At an early stage in the project cycle, typically the project identification stage, ADB screens 
and categorizes proposed projects based on the significance of potential project impacts and risks. 
A project’s environment category is determined by the category of its most environmentally 
sensitive component, including direct, indirect, induced, and cumulative impacts. Project 
screening and categorization are undertaken to: 

a. reflect the significance of the project’s potential environmental impacts; 
b. identify the type and level of environmental assessment and institutional 

resources required for the safeguard measures proportionate to the nature, scale, 
magnitude and sensitivity of the proposed project’s potential impacts; and, 

c. determine consultation and disclosure requirements.  

61. ADB assigns a proposed project to one of the following categories:  

a. Category A. Proposed project is likely to have significant adverse environmental 
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impacts that are irreversible, diverse, or unprecedented; impacts may affect an 
area larger than the sites or facilities subject to physical works. A full-scale 
environmental impact assessment (EIA) including an EMP, is required. 

b. Category B. Proposed project’s potential environmental impacts are less 
adverse and fewer in number than those of category A projects; impacts are site-
specific, few if any of them are irreversible, and impacts can be readily addressed 
through mitigation measures. An IEE, including an EMP, is required. 

c. Category C. Proposed project is likely to have minimal or no adverse 
environmental impacts. No EIA or IEE is required although environmental 
implications need to be reviewed. 

d. Category FI. Proposed project involves the investment of ADB funds to, or 
through, a financial intermediary. 

62. The project has been classified by ADB as environment category B, requiring the 
preparation of an IEE (this report).  

63. The SPS 2009 requires a number of additional considerations, including: (i) project risk 
and respective mitigation measures and project assurances; (ii) project-level grievance redress 
mechanism; (iii) definition of the project area of influence; (iv) physical cultural resources damage 
prevention analysis; (v) occupational and community health and safety requirements (including 
emergency preparedness and response); (vi) economic displacement that is not part of land 
acquisition; (vii) biodiversity conservation and natural resources management requirements; (viii) 
provision of sufficient justification if local standards are used; (ix) assurance of adequate 
consultation and participation; and (x) assurance that the EMP includes an implementation 
schedule and measurable performance indicators. These requirements, which may not be 
covered in the domestic EIA, have been considered, and all applicable environmental 
requirements in the SPS 2009 are covered in this IEE.  
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III. SUBPROJECT DESCRIPTION 

A. Murun 10 MW Solar PV Subproject 

64. A 10 MW solar PV plant will be developed at Murun Soum (also called Mörön), Khovsgol 
Aimag, northern Mongolia. Murun is the administrative center of Khovsgol, and has a population 
of approximately 40,000. The plant will be located on a 40 ha empty plot of land on the south 
eastern perimeter of the soum town (Figure 3). The land certificate for the plant is presented in 
Appendix VI. 

65. PV generation plants are fast to install, easy to expand and simple to maintain. This makes 
them an ideal power source for the remote and difficult to access rural sites of Mongolia. The PV 
farm conceptual design layout consists of solar panel fields, wiring and connectors, and inverters 
producing AC power which is then up-linked to the main lines of the grid (Figure 4). Figure 5 
presents the solar PV plant layout. Figure 6 presents a plant SLD, and Table 9 presents design 
parameters for the plant. 

 
Table 9: Murun solar PV plant indicative parameters. 

Solar Modules 33,048 modules: Jinko Solar Eagle JKM340PP-72-V,  
340 Wp conventional poly, 1,956 x 992 x 40 mm 

Array 
Location 49°36'37.50"N, 100°12'37.60"E 
Direction Azimuth -0°, Inclination 35°  
Mounting modules in 3 groups of 33 rows, 336 m wide, 3 high. Horizontal row distance 6.5 m  
Perimeter 700 m x 600 m  

Inverters 3 inverters: Sunny Central 4000 UP - 3,400 kVA @ 50°C, 4,000 kVA @ 25°C 

Transformers LV/MV Transformers: Oil - 3 x 3,600 kVA ONAN 0.6/35 kV or 0.6/35 kV 
MV/HV Transformers: 1 x 10 MVA ONAN 35/110 kV  

  Source: PMC, 2020. 
 

66. The solar plant will be comprised of 33,048 poly-crystalline PV panels, mounted 2 
horizontally on rammed, double pole support structures. Panels will have an inclination of 35°, 
selected to optimize for lowest cost of electricity. Panels will be mounted high enough to be clear 
from snow accumulations in winter, and will be arranged in 2 groups of rows 4.85 m apart, back-
to-front (Figure 5). 

67. The solar panel strings will be connected in vented collector boxes from which ground 
cables will lead to the inverters. Three central 3.4 MW (at 50°C) inverters will be responsible for 
power conversion and plant control, and will step up into the feeder line voltage. The solar plant 
will connect to the existing Murun 110/35/.6 kV substation via a 3 km 110 kV overhead power 
transmission line (OHL).4 A drainage and rain water collection system will be included to provide 
site drainage and flood protection, and avoid relying on municipal water for panel cleaning. 

 
 
 
4  The land certificate for the OHL is presented in Appendix VI. 
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Figure 3: Solar PV plant location, Murun, Khovsgol Aimag.  

 
Source: PMC 2020, and Google Earth 2020. 
 
 

Figure 4: PV farm components.  

 
Source: PPTA consultant, 2017. 
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Figure 5: Facility layout, Murun solar PV plant.  

 
            Source: PMC 2020.
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Figure 6: Facility SLD, Murun solar PV plant. 

 
         Source: PMC 2020. 
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68. The total plant capacity (DC) is 11,236.320 kWp, and total inverter capacity (AC) is 
10,200.00 kVA (@50 °C. The plant is expected to produce 17,220 MWh/year (Table 10).  

 
 

Figure 7: Sunny Central SMA central inverter, to be used in the Murun solar PV plant.  

 
                             Source: SMA, 2020. 
 
 

Table 10: Murun solar PV solar irradiation energy performance modelling results. 

 
Source: ADB Mongolia Murun Full Plant PVsyst report, provided by PMC, 2020. 
Note: The final energy yield number of the plant of 17,220 MWh / year is less than in the PVsyst report, due to additional 
losses later on, such as transformer and MV/HV line losses as well as auxiliary consumption. 
 

69. The Murun substation will be an associated facility of the Murun solar plant. The substation 
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is a 110/35/.6 kV transmission and distribution substation with 6.3 MW x 2 capacity plus 2.5 MW 
back-up. It was built by MCS International, was commissioned in 2004, and is operated by the 
Khangai Region Branch of the National Power Transmission Grid Company. The substation is 
connected to the central power grid via the 291 km Bulgan-Murun 110 kV transmission line, which 
was constructed in parallel with the substation (Figure 8). 

70. Main equipment at the substation includes: 

35 kV arc eliminator: 1 unit 
6 kV reactor:   2 units 
Circuit breakers  

· 110 kV: 5 units 
· 35 kV: 7 units 
· 6 kV:  12 units 

Disconnector:   32 units (35-110 kV) 
Current transformer:  72 units (0.4-110 kV) 
Voltage transformer:  20 units (6-110 kV) 

71. Construction of the Murun substation and the Bulgan-Murun 110 kV transmission line 
introduced microprocessor based digital relay protection, Siemens control system and SF6 gas 
circuit breakers for the first time in Mongolia. 5  Local officials report that the substation has 
operated in accordance with applicable Mongolian requirements, and there have been no public 
complaints about its operation and no accidents reported. It should be noted that there is no need 
for an installation of extra transformer at the Murun substation, only the expansion work necessary 
to connect to the solar PV plant’s 110 kV transmission line. The land certificate for the substation 
is presented in Appendix VI. 

 
Figure 8: Murun 110/35/.6 kV Substation.  

  
Aerial view of Murun Substation Photo of Murun Substation. 

Source: Google Earth 2020, and PMC 2020, respectively. 
 

 
 
 
5  MCS International, May 28, 2017.   
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B. Implementation Arrangements 

72. The MOE will be the EA. A project steering committee, composed of the MOE and the 
Ministry of Finance has been established to provide overall guidance on project management and 
implementation. The AUES will be the IA for the Phase II subprojects in Murun and Telmen, and 
the NREC will be the IA for GSHP subprojects. A project management unit (PMU) under MOE is 
responsible for managing, coordinating, and supervising the implementation of all 
subcomponents.  

C. Implementation Period 

73. The overall Project will be implemented over 60 months from commencing in 2019. Phase 
II solar and wind subprojects will be implemented from 2019 to 2022, as will Phase II GSHP 
subprojects.  

D. Project and Subproject Cost 

74. The project has an estimated budget of $66.22 million (Table 11). The budget for the 
Murun 10 MW solar subproject is $10.24 million. 

 
Table 11: Estimated Project budget ($ millions). Shading denotes the Murun subproject. 

Item Amounta 
A. Base Costb  

 Output 1: Distributed renewable energy system developed 
                   a. Umnugovi wind power 

 
15.61 

                   b. Altai solar photovoltaic 11.05 
                   c. Altai soum (county) renewable energy hybrid system and battery storage 1.05 
                   d. Uliastai solar photovoltaic and battery storage 9.05 
                   e. Telmen wind power 6.83 
                   f.  Murun solar photovoltaic 10.24 

               Output 2: GSHP systems developed 1.14 
                   Output 3: Institutional framework strengthened and organizational capacity enhanced 1.76 

 Subtotal (A) 56.73 
B. Contingenciesc 4.37 
C. Financial Charges during Implementationd 5.12 
 Total (A + B + C) 66.22 
a Includes taxes and duties of $5.62 million. Such amount does not represent an excessive share of the project cost.  
b In April 2018 prices. 
c Physical contingencies computed at 5.0% of base cost. Price contingencies computed at an average of 3.9% on 

foreign exchange costs and 20.3% on local currency costs; includes provision for potential exchange rate fluctuation 
assuming a purchasing power parity exchange rate. 

d Includes interest and commitment charges. Interest during construction for the loan from ordinary capital resources 
has been computed at the 5-year United States dollar fixed swap rate plus an effective contractual spread of 0.5% 
and maturity premium of 0.1%. Commitment charges for this loan are 0.15% per year, to be charged on the 
undisbursed loan amount. 

Source: Asian Development Bank estimates. 
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IV. DESCRIPTION OF THE ENVIRONMENT 

A. Mongolia  

75. Mongolia is a landlocked country in east-central Asia bordered by Russia to the north and 
China to the south, east and west.  It has an area of 1,564,116 km2, an average elevation of 1,580 
masl, and a population of 3.170 million (2019). With a population density of 2.02 inhabitants per 
km2, Mongolia is the most sparsely populated country in the world. Much of the southern portion 
of the country is taken up by the Gobi Desert, while the northern and western portions are largely 
mountainous (Figure 9). 

 
Figure 9: Topography of Mongolia. 

 
Source: http://www.mongols.eu/maps-of-mongolia/thematic-maps/. 
 

76. Mongolia has a northern continental climate characterized by long, cold winters, short 
summers, and an average of 257 cloudless sunny days per year. Precipitation is highest in the 
north, averaging 200 to 350 mm annually, and lowest in the south, averaging 100 to 200 mm 
annually. More than 60% of precipitation falls in the summertime. With wintertime temperatures 
regularly below -30 °C, Mongolia is among the coldest countries in the world. 

77. Since 1990 Mongolia has successfully transitioned from a centrally-planned economy into 
one of the world’s fastest growing market-oriented economies. Mongolia has significant mineral 
resource wealth estimated at US$ 1-3 trillion, with coal, copper, and gold being the principal 
reserves. Mining is the most significant sector of the economy, accounting for 20% of total output, 
and related commodities constitute 82% of total exports. China is Mongolia’s main export 
destination. Due to a lack of diversification in export products and a heavy reliance on foreign 
capital inflows to meet its investment needs, Mongolia is susceptible to volatile mineral market 
cycles. 

http://www.mongols.eu/maps-of-mongolia/thematic-maps/
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78. Mongolia's political system is a parliamentary republic. Administratively Mongolia is 
divided into 21 aimags or provinces, and 331 soums or districts. Soums are further subdivided 
into bahgs, the lowest level of administrative subdivision. While soums always have a permanent 
settlement as administrative centers, many bags don't. The capital Ulaanbaatar is the largest city, 
and home to 45% of the population. It is administrated as an independent municipality. 

79. The targeted aimags for the Phase II subprojects are less developed than other areas of 
Mongolia with respect to educational attainment, life expectancy, and monetary income. Average 
Human Development Index (HDI) in these regions is around 0.657 whereas national average and 
Ulaanbaatar HDIs are 0.735 and 0.812 respectively.   

B. Approach to Assessing Environmental Setting 

80. The following subproject environmental setting is based on screenings utilizing the IBAT 
developed by BirdLife International, Conservation International, IUCN and UN Environment's 
World Conservation Monitoring Centre; site visits conducted by domestic and international 
environmental consultants; field surveys conducted by domestic environmental and biological 
consultants; and consultations and data collected from the local State Environmental Inspectorate. 

81. Field surveys were undertaken in September and October 2019. The survey team 
consisted of: 

− Dr. Ts. Adiyasuren, Team Leader, Ecologist 
− Dr. G. Namkhaijantsan, Climate Expert 
− Prof. B. Urtnasan, Botanist 
− Dr. B. Mijiddorj, Zoologist 
− S. Sarantsatsralt, Water Expert, 
− Dr. J. Mandakhbayar, Soil Expert 
− B. Lkhagvasuren, Environmental Expert, 
− D. Erdenejargal, EIA Expert 

82. Field studies and data collection included: 

− Vegetation survey and condition assessment  
− Wildlife survey  
− Geology, topography, and soil profile and sampling  
− Surface and ground water sampling and assessment  
− Climatological secondary data collection 
− Waste management secondary data collection and field assessment  
− Landuse 
− Surface and groundwater resources, and flood risks 
− Air quality and noise quality 
− Earthquake and hazards risk assessment 
− Parks and protected areas 
− Socioeconomic profile  
− Sensitive receptors including PCRs 

C. Murun Environmental Setting 

1. Location  
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83. Murun Soum is located in Khusvgul Aimag, the northernmost of the 21 Aimags in Mongolia. 
Khusvgul Aimag is bordered by Russia to the north, and Zavkhan, Bulgan and Arkhangai aimags 
to the east, west and south. It is comprised of 23 soums, 1 village, and 125 bags, for a total of 
149 administrative units. Murun Soum is the aimag administrative center, and is located 530 km 
from the Mongolian capital Ulaanbaatar, in the south-central portion of Khusvgul Aimag (Figure 
10).  
 

Figure 10: Location Khusvgul Aimag and Murun Soum. 

 
Khusvgul Aimag 

  
Murun Soum. 

    Source: Wikipedia, 2020. 

2. Physical Resources 

a. Geography and Topography  
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84. Khusvgul Aimag is largely mountainous. The south and southwest are dominated by the 
round-topped Tarvagatai, Bulnain and Erchim sub-ranges of the Khangai massif. The areas west 
and north of Lake Khövsgöl are dominated by the alpine Khoridol Saridag, Ulaan Taiga, and 
Mönkh Saridag mountains. The center and east are less mountainous, but still hilly. 
 
85. Murun is located in the Delgermurun River valley. The center of Murun town is 1283 masl. 
The town area is flat, and slopes down slightly from the northeast to the southwest. There are hill 
ranges to both the north and south. The subproject site is on the southeast perimeter of the town, 
at an elevation of 1330 masl. The site is flat, with a slight slope to the east of 3.1%, and hills to 
the south (Figure 11 to Figure 13). 

 
 

Figure 11: Topography in the general area, Murun solar plant site. 

 
        Source: Google Maps, 2020. 
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Figure 12: Murun solar plant site topographical profile. 

 
          Source: Google Earth, 2020. 
 
 

Figure 13: Site conditions at Murun solar plant site. 

 
   Source: PMU, November 2019.  
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b. Land Use 

86. The land at the site is not currently used or occupied. There are no residences or other 
structures within the solar plant foot print. The nearest facilities are an agricultural processing 
compound 220 m to the southeast and another compound 270 m to the north. The nearest 
residence is 735 m to the west.  

87. The site is within an area designated for PV development under the Murun Soum town 
plan. The land was state-owned, but has been transferred to the Altai-Uliastai Region Energy 
System State Owned Joint Stock Company (AUES). The land certificate and cadastral drawing is 
presented in Appendix VI. 

c. Soils  

88. A field survey was conducted to assess the condition of the soil around the solar power 
plant site, and laboratory analysis of chemical and physical characteristics of the field samples 
was undertaken by the Soil Science Laboratory of the Mongolian Academy of Sciences and the 
Institute of Geography. 

89. Site soils are typical of valleys in the area, dark brown loams and silty loams. Vegetation 
cover is 50 to 80%, and is a mixture of forbs6 and grasses. In the summer the soil layers are well 
heated, and temperatures of over 100 oC penetrates to a depth of 160-170 cm. Soils are 
moderately compacted, ranging from 1.0 to 1.5 megapascals (MPa) as measured with a 
penetrometer.7  

90. Biological activity of the dark brown soils is relatively high. Due to the dry climate, bacteria 
predominate in microorganism composition. The number of bacteria in the topsoil (0-20 cm) is up 
to 1,900,000//g, microfungi is 50,000/g, and actinomycetes (gram-positive mycelial bacteria) is 
230,000/g. Bacterial biomass in the topsoil is 160 kg/ha, fungal biomass is 98 kg/ha, and 
actinomycetes biomass is 78 kg/ha. 

91. A soil section was undertaken (Figure 14): 

A 0-15 cm:  Dark brown, sandy mechanical composition, dry, small stones 30%, 
brittle lumpy structure, plant roots are medium, moderately compacted, 
layer transition colors are bright. 

 
AB 15-35 cm: Brown compost color, light loam mechanical composition, no moisture, 

stone 50%, large monolithic structure, plant roots are medium, dense, 
layer transition roots are bright, carbonate is faint. 

92. With respect to chemical properties at 0-30 cm, pH is 8.53-8.71 or strongly alkaline, 
calcium carbonate is 11.03-15.2% or high, and humus content is 2.75-4.48% or moderate. Soil 
salinity is low, 0.203-0.383 dS/m (Table 12).  

 

 
 
 
6  A forb is a herbaceous flowering plant that is not a graminoid (grass, sedge, or rush). 
7  1 MPa = 1450 pounds force per square inch  



35 

 
 

Figure 14: Soil section, Murun solar plant site. 

  
               Source: Murun BES, 2020. 
 
 
 

Table 12: Chemical properties of soil section, Murun solar plant site. 

Section Depth, cm рН (1:2.5) CaСО3, % Humous, % ЕС (1:2.5) dS/m 

01 0-15 8.53 11.03 4.48 0.203 
15-35 8.71 15.2 2.75 0.383 

Source: Murun BES, 2020. 
 
 

93. With respect to physical properties at 0-30 cm, soil composition is 33% sand, 52% silt and 
14% clay, and is dominated by loam/silt loam (Table 13). Soil volume weight is 1.48 g/cm3, 
moisture permeability is 1.5 cm/h, total moisture content is 44%, field moisture content is 23%, 
and suitable moisture for plants is over 12%. The coefficient of lateral earth pressure, K, ranges 
from 0.80 to 0.91. The humus content is 4.48 % in the upper layers and decreases sharply with 
depth (Table 14). 
 

 
Table 13: Physical properties of soil section, Murun solar plant site. 

Section Depth, 
cm 

Mechanical composition,% (size in mm) 
Soil Type Sand                       

(2-0.05 mm) 
Silt                         

(0.05-0.002 mm) 
Clay                   

(< 0.002 mm) 

01 0-15 40.3 50.7 9.0 Loam 
15-35 26.0 55.4 18.6 Silt loam 

   Source: Murun BES, 2020. 
 
 

Table 14: Humus content of soil section, Murun solar plant site. 

Layers Humus content  
% 

Volume 
ton/m3 

Layer thickness 
m 

Humus 
tonn/ha 

А 4.48 1.57 0.15 44.6 
АВ 2.75 1.56 0.15 27.2 
В 1.00 1.58 0.30 10.4 

ВС 0.84 1.57 0.40 8.3 
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Average Average: 2.63 Average: 1.57 Total: 1.0 Total: 90.5 
 Source: Murun BES, 2020. 

d. Permafrost 

94. According to the latest Mongolia Permafrost Distribution Map, the Murun subproject site 
is located in an area with sporadic permafrost.  

 
Figure 15: Mongolia permafrost distribution map. 

 
Source: Jambaljav, Y., Y. Gansukh, H. Temuujin, G. Tsogt-Erdene, Ts. Undrakhtsetseg, A.Vgjeekzaya, Y. 
Amarbayasgalan,  A. Dashtseren, Sh. Narangerel, 2016. Institute of Geography.  Ulaanbaatar. 
 

e. Earthquake Risks 

95. According to the Mongolia earthquake risk Modified Mercalli scale map produced by the 
United Nations Office for the Coordination of Humanitarian Affairs (OCHA), the site is in a Degree 
VII zone (Figure 16). The map shows earthquake intensity zones in accordance with the 1956 
version of the MM scale, describing the effects of an earthquake on the surface of the earth and 
integrating numerous parameters such as ground acceleration, duration of an earthquake, and 
subsoil effects. It also includes historical earthquake reports. The zones indicate where there is a 
probability of 20% that degrees of intensity shown on the map will be exceeded in 50 years. This 
probability figure varies with time; i.e., it is lower for shorter periods and higher for longer periods. 
The map indicates that the site is not in the high risk areas of Western Mongolia (e.g. Degree IX 
and above).  

96. According to the World Bank Global Facility for Disaster Reduction and Recovery (GFDRR) 
hazard screening tool ThinkHazard, the site is in a low earthquake hazard risk zone, meaning that 
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there is a 2% chance of potentially-damaging earthquake shaking in the area in the next 50 years. 
Nonetheless, the potential impacts of earthquakes should be considered during design and 
construction.8 

 
Figure 16: Mongolia earthquake risk Modified Mercalli (MM) scale map. 

 
Source: United Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2010. 
 

f. Climate 

97. Murun Soum has a harsh northern continental climate characterized by long cold winters 
and short moist summers (Figure 17). The average annual temperature is -1.3°C. The coldest 
month is January with an average low temperature of -22.7°C and a lowest recorded temperature 
of -50.3°C. The hottest month is June with an average high temperature of 22.9°C and a maximum 
recorded high of 35.4°C. 

98. Average annual relative humidity is 63% which is relatively dry, and average annual 
precipitation is only 208 mm, the majority of which (60 to 70%) falls in summer months. 

 
 
 
8  GFDRR: www.gfdrr.org. 
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99. The highest 24-hr daily precipitation is 32-46 mm occurring in June, July and August. The 
maximum recorded rainfall is 0.75 mm per minute. These high precipitation events occur almost 
every year, and causes extensive flooding of settlements, roads and squares, and structures. 

 

Figure 17: Murun annual average temperature and precipitation. 

  
Source: https://www.eldoradoweather.com/climate/mongolia/Murun.html. 
 
 

100. The site area receives an average of 2,800 hours of sunlight per year. Average monthly 
sun shine ranges from 291.5 hours in June to 154.5 hours in December. Figure 18 presents 
change of the day length and solar zenith angle during a year. Figure 19 presents global in-plane 
irradiation at the site. 

101. Wind characteristics in the site area are influenced by regional and local topography. The 
predominant wind direction is from the west (Figure 20). Average wind speeds are 1-2.0 m/s in 
January, 2.5-3.3 m/s in April, and 1.8-2.0 m/s in autumn and October. Maximum monthly winds 
speeds range from 14-25 m/s, with the highest wind speeds occurring from July to September. 

g. Water Resources 

102. Murun is located within the Delgermurun River basin. The Delgermurun River has a length 
of 445 km and a basin area of 26,640 km², and is one of the sources of the Selenge River. The 
source of the Delgermurun River is in the Ulaan Taiga range close to the Russian border.  The 
Sharga, Agar, Burleg, Ikh Taras, and Beltes Rivers flow into the Delgermurun River. 

103. The Delgermurun River is frozen from 128 to 175 days per year. The solar plant site is 
located over 4 km from the river, on a plateau that is over 60 masl higher than the main river stem. 
There are no surface waters on the site. 
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Figure 18: Change of the day length and solar zenith angle during a year, Murun solar plant 
site. 

 
Source: Solargis yield assessment, 2020. 
Note: The local day length (time when the Sun is above the horizon) is shorter compared to the 
astronomical day length, if obstructed by higher terrain horizon. 

 
 

Figure 19: Global in-plane irradiation (fixed surface, azimuth 180° (south), inclination 30°), 
Murun solar plant site. 

 
Source: Solargis yield assessment, 2020. 
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Figure 20: Murun wind roses. 
 
 

 

 
 

 
 

  
 

 
 

 
 

        Source: Murun BES, 2020. 
 
 

Figure 21: Delgermurun River in relation to Selenge River. 

 
         Source: A. Orkhonselenge, 2018. 

January, Murun, 84% Windless 
  

 

April, Murun, 46% Windless 
  

 

July, Murun, 67% Windless 
  

 

October, Murun, 67% Windless 
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Figure 22: Surface water resources, Murun subproject site area. 

 
         Source: Google maps, 2020. 
 
 

Figure 23: Delgermurun River, southeast of Murun Soum. 

 
          Source: ADB PPTA Consultant. 

Delgermurun 
River 
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104. According to multi-year observations of the Delgermurun-Murun Hydrological Station, the 
long term average flow of the Delgermurun River is 37.8 m3/s near Murun, and river flow is 17% 
from melted snow and ice, 30% from groundwater, and 53% from rainfall. Summer rainfalls are a 
significant flow factor. Average flow by month is presented in Table 15. 

 
Table 15: Average monthly flows, Delgermurun River. 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Average Flow  

m3/s 2.22 1.89 4.63 39.7 124 38.2 36.7 67.5 66.7 26.7 7.52 3.55 

   Source: Murun BES, 2020. 
 

105. Maximum rivers flows occur during peak rain flood periods. Flood flows occur every 15 to 
20 years, with a peak recorded flow of 1900 m3/s in June 1986. Floods have not reached those 
levels in recent years. 

 

Figure 24: Peak flows, Delgermurun River, m3/s (1947-2016). 

 
        Source: Murun BES, 2020. 
 

106. The Murun subproject is more than 3 km from the nearest portion of the Delgermurun 
River, and is 60 m higher in elevation. Thus flooding from the Delgermurun River does not pose 
a risk to the subproject. However, there are some ephemeral channels from the hills to the 
southeast of the site that may pose a flash flood risk (Figure 25). A flood analysis indicates that 
the watershed has a catchment area of 5.10 km2,  a channel length of 3.43 km to the site, and a 
slope of 55.5%. Based on a 1% probable maximum precipitation, maximum predicted flow was 
calculated at 11.91 m3/second, indicating the need for flood protection works for the plant. 
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Figure 25: Watershed to east of the Solar Plant. 

     Source: Murun Flood Probability Report, PMU 2020. 
 

107. Water quality of the Delgermurun River was assessed through a sample taken in 
September 2019 and analyzed at the Central Environmental Laboratory. River water quality is 
characterized by high levels of hydrocarbonate, calcium and magnesium cations and anions, and 
is WQI Class 1 (very clean). The overall hardness is 3.32 mg-eq, pH is 7.83, the oxidizing power 
of permanganate is 2.56 mg/l, mineralization is 278.1 mg/l, and fluorine is 0.25 mg/l. The Class 1 
quality of Delgermurun River water is likely due to the lack of gold mines, leather, wool, or 
processing plant in the upper watershed. However the fluoride content is 0.26 μg/l above the 
permissible level, and the total number of bacteria is 55% above the maximum allowable level. 
Phosphorus content in the vicinity of the soum is also high, likely a result of livestock in the area. 
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Table 16: Delgermurun River mineralization and average concentration of major ions, mg/l. 

  Cations Per litre Anions Per litre 
mg mg-

eqv 
mg-

eqv % 
 mg mg-

eqv 
mg-

eqv % 
Na++K+ 9.2 0.37 9.9 Cl- 0.7 0.02 0.5 

Сa2+ 49.7 2.48 67.3 SO42- 57.0 1.19 32.2 
Mg2+ 10.2 0.84 22.8 NO2- 0.002   
NH4- 0.05   NO3- 0.20   

Total Fe 0.04   CO32-    
    HCO3- 151.3 2.48 67.3 

Total 69.2 3.69 100.0 Total 209.2 3.69 100.0 
      Source: Murun BES, 2020. 
 

h. Air Quality  

108. Murun air quality monitoring data for the first 10 days of February 2020 was obtained from 
the Hydrometeorological and Environmental Research Agency.  

 
Table 17: Air quality, Murun, February 1 to 10, 2020. 

Date, 
Feb 
2020 

Nitrogen 
dioxide,  

20 Minutes 

Sulfur 
dioxide,  

20 Minutes 

Carbon 
monoxide,  
30 Minutes 

Dust, 
24 hours 

NO2 MNS SO2 MNS CO MNS РМ10 MNS 
1             0.177 0.100 
2             0.146 0.100 
3 0.043 0.200 0.026 0.450 3.44 60.0 0.114 0.100 
4 0.049 0.200 0.040 0.450 4.18 60.0 0.434 0.100 
5 0.060 0.200 0.055 0.450 6.33 60.0 0.612 0.100 
6 0.042 0.200 0.028 0.450 4.67 60.0 0.177 0.100 
7 0.050 0.200 0.047 0.450 4.04 60.0 0.292 0.100 
8             0.571 0.100 
9             0.343 0.100 

10 0.044 0.200 0.022 0.450 2.28 60.0 0.417 0.100 
           Source: Murun BES, 2020. 
 

109. From this data it can be observed that: 

- The average 20-minute concentration of nitrogen dioxide (NO2) was 0.048 mg/m3, and 
the maximum was 0.060 mg/m3. This is in compliance with the Mongolian standard.  

- The average 20-minute concentration of sulfur dioxide (SO2) was 0.036 mg/m3, and the 
maximum was 0.055 mg/m3. This is in compliance with the Mongolian standard.  

- The average 30-minute concentration of carbon monoxide (CO) was 4.16 mg/m3, and 
the maximum was 6.33 mg/m3. This is in compliance with the Mongolian standard. 

- The average daily concentration of PM10 was 0.328 mg/m3, and the maximum 
concentration was 0.612 mg/m3. The concentration of PM10 is 2 to 6 times higher than 
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the Mongolian standard.  

110. Overall, air quality in Murun is good with the exception of particulate matter. This is likely 
due to winter time use of coal for heating and cooking (Figure 26). 

 
Figure 26: Murun winter-time air pollution. Photo taken from solar plant site looking towards 

Murun town. 

 
     Source: PMU, 2019. 
 

3. Ecological Resources 

a. Flora 

111. Table 18 presents a list of plant species found in the general area of the subproject site. 
Vegetation cover within the subproject site is 50 to 80%, and is a mixture of low forbs and grasses 
such as Needle grass (Stipa Krylovii) and Crested Wheatgrass (Agrohyron  cristatum), and 
sagebrushes  and wormwoods (Figure 27). The close proximity to the soum, a network of informal 
roads, and animal grazing has impacted and degraded flora diversity, and has led to the spread 
of fast growing weeds such Pigweed (Chenopodium album). All species found at the subproject 
site are common to the area, and surveys found no rare, endangered or protected species or 
areas of critical habitat. 
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 Figure 27: Vegetation in the subproject area is a mixture of forbs and grasses. 

 
            Source: Murun BES, 2020. 
 
 

Table 18: Mongolian and Latin names of some plant species found in Umnugovi Soum area. 

№ Mongolian names Latin names English name (if avaialble) 
1. Агь шарилж  Artemisia frigida Prarie Sagewort 
2. Адамсын шарилж A. Abamzii Adams Wormwood 
3. Ишгэн шарилж A. commutata Wormwood 
4. Царван шарилж Asteraceae dumort  
5. Дагуур ганга Themus dahuricus Mongolian Thyme 
6. Мөлхөө хиаг   
7. Ишгүй гичгэнэ, Навтуул Potentilla acaulis Cinquefoils 
9 Имт гичгэнэ P. bifuzva Cinquefoils 
10 Ширэг улалж Carex  duriusvula Needleleaf sedge 
11 Царван шаралж A.macpocephala  
12 Крыловын хялгана Stipa Krylovii Needle grass 
13 Саман ерхөг Agrohyron  cristatum Crested Wheatgrass 
14 Сибирь цахилдаг Iris sibirica Siberian Iris 
15 Нумраа хунчир Astragalus absurgens Prairie Milkvetch 
16 Шувуун хөл  Allium anisopodium thread-leaf chive, 
17 Нарийн харгана Caragana stenophylla  
18 Хонгор зулархаг хонгор залаа Serratula centauroides  
19 Гялгар дэрс Achnatherum splenbens Chee grass 
20 Арзгар согсоолж Heleropappus hispidus Daisy 
21 Цагаан лууль Chenopodium album Pigweed 

  Source: Murun BES, 2020. 
 

b. Fauna 

112. The mountains and valleys of Khusvgul Aimag are rich in fauna and are home to a 
relatively large number of species. However, the solar plant site is adjacent to the Murun Soum 
urban area, and the degraded site vegetation cover is poor habitat for large mammals. The 
proximity to the town also limits large mammals. Smaller mammals in the subproject area include 
the Mongolia vole (Microtus mongolicus), Brandt's vole (Lasiopodomys brandtii), and field mice 
(Apodemus uralensis).  
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113. Birds in the subproject area are dominated by common birds such as the common raven 
(Corvus corax), Rook (Corvus frugilegus), Common magpie (Pica pica), Rock dove (Columba 
livia), and sparrows including the Eurasian tree sparrow (Passer montanus), House sparrow 
(Passer domesticus), and Saxaul Sparrow (Passer ammodendri), all of which are IUCN Red List 
status “Least Concern”. Other species observed include the black kite (Milvus migrans) and the 
Red-billed chough (Pyrrhocorax pyrrhocorax), both of which are also IUCN Red List status “Least 
Concern”.  

c. Protected Areas 

114. According to the World Database on Protected Areas (WDPA) 9  there are no parks, 
protected areas, or nature reserves within or adjacent to the subproject site. However, Khusvgul 
Aimag is well known for its natural beauty, especially the northern portion which has large areas 
of forest, the Khangai and Khuvsgul mountains, and Lake Khövsgöl. In 2009 the Khusvgul Aimag’ 
Citizen Representative Khural established the Ulaan Taigi Protected Area, which includes all 
portions of the aimag north of the 50th parallel totaling 5.756 million ha. The objective is to protect 
the area's natural beauty, unique formations, historical and cultural monuments, and rare animals 
and plants. Murun is south and outside of the Ulaan Taigi Protected Area. 

4.  Socioeconomic Profile  

a. Demographics 

115. Khusvgul Aimag has a population of 134,371, comprised of 39,449 households. Of this, 
31.1 % are children aged 0-14, 62.4 $ are aged 15-59, and 6.5 % are elderly aged 60 and over. 
63.7% of the population of Khuvsgul aimag is under 35 years old.  

116. Murun Soum has a population 40,510. During the six year period between 2013-2018 the 
population grew by 6.7%. 

 
Table 19: Murun Soum population, 2012-2018 

Soum 2013 2014 2015 2016 2017 2018 
Murun 38191 36969 38201 38582 39404 40510 

  Source: Murun BES, 2020. 
 
 

Table 20: Murun Soum gender ratio.  

Soum 2017 Sex ratio 2018 Sex ratio 
Male Female Male Female 

Murun 19164 20240 94.7 19640 20870 94.1 
   Source: Murun BES, 2020. 
 

 
 
 
9  The World Database on Protected Areas (WDPA) is the most comprehensive global database on terrestrial and 

marine protected areas. Data for the WDPA is collected from international convention secretariats, governments, 
and collaborating NGOs. The WDPA uses the IUCN definition of a protected area as the main criteria for entries to 
be included in the database. 
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Figure 28: Ulaan Taigi Protected Area. 

 
 Source: Murun BES, 2020. 
 
 

b. Birth, Mortality and Death 

117. In 2019 there were 2,578 births in the Khusvgul Aimag, a decrease of 2.3% compared to 
2018. There were 41 cases of infant mortality, a decrease of 4 cases compared to 2018. The 
infant mortality rate is 91.6%. 

118.       There were 713 mortalities in 2019, a decrease of 12 compared to the previous year. 
There were also 2,280 cases of infectious diseases in the aimag, equivalent to 169 per 10,000 
population. Out of the total infectious diseases, STIs accounted for 62.8%, smallpox 24.8%, 
tuberculosis 4.3%, and dysentery 3.8%.  

c. Ethnicity and Religion 

119. In 2020 Population and Housing census there were 30 ethnic groups identified in Mongolia. 
In Khuvsgul Aimag 66.6% of the population is Khalkh, 15.0% is Darkhad, 14.4% is Khotgoi, 2.5% 
is Uriankhai, 0.4% is Tsaatan, and the remaining 1.1% is comprised of other ethnic groups. 49% 
of the Aimag of the population aged 15 and over are non-religious and 51.0% are religious, of 
which 90.5% are Buddhist. 

d. Education 

120. Of the aimag's population aged 5 and over, 9.7% have higher education, 2.9% have 
specialized secondary education, 1.6% have technical and vocational secondary education, 24.8% 
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have secondary education, 22.1% have basic education, 21.6% have primary education, and 17.3% 
have no education. 

e. Economy 

121.  Khusvgul Aimag is the second largest aimag in the Khangai region in terms of GDP and 
the fifth largest in the country, and it is one of the leading aimags in terms of tourism, industry and 
services. The main industry is agriculture, and about half of the population is engaged in animal 
husbandry. According to census data, there are over six million livestock in the Aimag. Other 
important agricultural activities include cereal, vegetable and alfalfa production. Tourism has been 
developing rapidly in recent years, and Lake Khövsgöl is one of the country's major tourist 
attractions. 

f. Cultural Heritage, PCRs and Sensitive Receptors 

122. Khusvgul Aimag is rich in cultural herniate, and according to the state census there are 
hundreds of sites that have been officially registered, including petroglyphs, burial monuments, 
sacrificial structures, architectural monuments and ancient monuments. However, there are no 
known cultural heritage or PCRs at the project site, and Murun town is south of the Ulaan Taigi 
Protected Area. 
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V. ANTICIPATED IMPACTS AND MITIGATION MEASURES  

A. Assessment of Impacts 

123. Anticipated positive and negative environmental impacts of the proposed subproject were 
assessed based a subproject domestic FSR 10 ; GEIA 11  report; site visits and field surveys 
conducted by domestic and international environmental consultants; CRVA; screenings utilizing 
the IBAT developed by BirdLife International, Conservation International, IUCN and UN 
Environment's World Conservation Monitoring Centre; screening utilizing the World Bank GFDRR 
hazard screening tool ThinkHazard; screening utilizing the Mongolia earthquake risk Modified 
Mercalli scale map produced by the United Nations OCHA; and, stakeholder and public 
consultation meetings.  

124. Pre-construction, construction, operation and decommissioning phases were each 
considered separately. Potential impacts and proposed mitigation measures are discussed below. 
Mitigation measures are presented in detail in the subproject EMP (Appendix I).  

B. Anticipated Pre-construction Phase Impacts and Mitigation Measures  

125. Pre-construction phase negative impacts are typically associated with any permanent land 
acquisition and associated loss of land and/or structures. As all subproject works will take place 
on government owned unoccupied land there will be no land acquisition for the subproject. In 
addition, it has been confirmed through discussions with local officials that the subproject site is 
not used for grazing or other purposes. Thus, there are no associated impacts or mitigation 
measures required. 

126. A number of environmental management measures will also be implemented in the pre-
construction phase during detailed design, including IEE and EMP updating (if necessary); 
incorporation of environmental mitigation measures into contractor’s bidding documents, 
technical specifications, and contracts for civil construction and equipment installation; 
implementation of the GRM; and training and capacity building.  

1. Mitigation Measures and Monitoring during Detailed Design 

127. The following environmental management activities will be implemented during pre-
construction. 

a. IEE and EMP Updating  

128. The subproject IEE and EMP will be updated if required to take into account any design 
changes or new information. The environmental mitigation measures indicated in the updated IEE 
and EMP will be incorporated into the detailed design. ADB will review and approve any revisions 

 
 
 
10   Feasibility Study, Murun Solar PV Subproject. Prepared by INTEGRATION environment & energy GmbH in 

association with Mon-Energy & Rina Tech UK. Ulaanbaatar, 2020, prepared under LOAN-3708 MON: Upscaling 
Renewable Energy Sector Project.                                             

11  Murun General Environmental Impact and Feasibility Study. Prepared by INTEGRATION environment & energy 
GmbH in association with Mon-Energy & Rina Tech UK. Ulaanbaatar, 2019, prepared under LOAN-3708 MON: 
Upscaling Renewable Energy Sector Project.                                             
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to the IEE and EMP. 

b. Bidding Documents and Contracts  

129. Environmental mitigation measures indicated in the updated IEE and EMP will be included 
in the subproject contractor’s bidding documents, technical specifications, and contracts. 

c. Earthquake Risk 

130. A detailed assessment of earthquake risks will be undertaken, and the result incorporated 
into the subproject designs as appropriate. 

d. Subproject Construction Environmental Management Plan (CEMP)  

131. The subproject contractor will develop a CEMP that outline the manner by which they will 
comply with the requirements of the IEE and EMP.  

e. Grievance Redress Mechanism 

132. In accordance with the GRM presented in Chapter VIII of the IEE, the EA Project 
Management Unit (PMU) will be assigned overall responsibility for the GRM; GRM training will be 
provided for EA PMU, subproject IA members and GRM access points; the IAs will issue public 
notices to inform the public within the project area of the GRM; and contact information (phone 
number, fax, address, email address) for the IAs and local entry points (e.g. contractors, bahg or 
soum Citizens Representative Hurals, and/or bahg or soum government representatives) will be 
disseminated at construction sites. 

f. Training and Capacity Building  

133. Institutional strengthening and training program will be delivered by a national 
Independent Environmental Consultant (IEC). The training will focus on ADB’s and Mongolia’s 
environmental, health and safety laws, regulations and policies; implementation of the EMPs, 
including chance find procedures for PCRs, spill prevention and management, etc.; and the GRM. 
Training will be provided to the subproject contractors, subproject IA staff, and relevant EA PMU 
staff. 

g. Consultation and Outreach  

134. Information disclosure and consultation activities will be continued with affected people 
and other interested stakeholders. 

C. Anticipated Construction Phase Impacts and Mitigation Measures  

135. Potential negative subproject construction phase environmental impacts are low in 
magnitude, short to medium term in duration, and very localized in scale. They are associated 
with land preparation for the solar plant, installation of the RE equipment, and other construction 
activities. Localized impacts may include soil erosion, construction noise, fugitive dust, 
wastewater, solid and hazardous waste, and risks to worker and community health and safety. 
No cultural or heritage sites will be affected nor will any critical habitat. Potential negative 
construction phase impacts can be effectively mitigated through the application of appropriate 
good international construction practices and compliance with national laws and regulations and 
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international guidelines including the General EHS Guidelines. 

1. Impacts on Physical Resources 

a. Erosion, Borrow and Spoil  

i. Potential Impacts 

136. Construction activities such as land leveling, excavation and filling may lead to localized 
surface erosion and runoff and the generation of spoil. Soil erosion can be more serious on slopes 
or near water bodies, and can also occur after the completion of construction if site restoration is 
inadequate. However, the subproject site is generally flat, and not adjacent to water bodies, critical 
habitat or sensitive receptors such as residences, schools or hospitals. Overall, impacts will be 
minor in scale, short-term in duration, and localized. 

ii. Mitigation Measures 

137. These potential impacts, though minor, will be effectively mitigated through good site 
maintenance practices including excavation and fill, erosion control, and managing storm water 
runoff. 

b. Air Pollution 

i. Potential Impacts 

138. Anticipated sources of air pollution from construction activities include: (i) dust generated 
from earth excavation, filling, loading, hauling and unloading; (ii) dust generated from disturbed 
and uncovered construction areas, especially on windy days; (iii) dust generated from 
construction material storage areas, especially on windy days; (iv) dust generated by the 
movement of vehicles and heavy machinery on unpaved access and haul roads; (v) dust 
generated from aggregate preparation and concrete-mixing; and, (vi) equipment emissions 
(gaseous CO and NO2 from transport vehicles and heavy diesel machinery and equipment). 

139. Impacts at the subproject site will be localized and short-term in duration, and are unlikely 
to impact residents. Impacts of vehicle emissions along access routes will not result in any 
predicted exceedances of air quality standards, and will be small in scale compared to other 
vehicle emissions. 

ii. Mitigation Measures 

140. These potential impacts, though minor, can be effectively mitigated through good site and 
equipment management practices, including covering transportation loads, and managing 
construction traffic to avoid residential neighborhoods. Due to limited water resources, site 
spraying will only be utilized when necessary and if sufficient water resources are available. 

c. Equipment Procurement 

141. It is expected that major equipment will be sourced from outside of Mongolia. Equipment 
will be required to meet technical specifications including ability to withstand predicted climate 
changes. Once required technical specifications are met, preference will be given to regional 
suppliers so as to minimize transport requirements and associated greenhouse gas and other 
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emissions. 

d. Wastewater 

i. Potential Impacts 

142. Inappropriate disposal of domestic wastewater (from construction workers) or construction 
wastewater (from drainage of excavation and drilling, washing aggregates, washing construction 
equipment and vehicles, pouring and curing concrete, and oil-containing wastewater from 
machinery repairs) may cause soil or groundwater resources contamination. Potential impacts 
will be localized to the construction sites and primarily relate to the new solar and wind farms. 

ii. Mitigation Measures 

143. These potential impacts will be mitigated through good wastewater management practices, 
including provision of sanitation facilities for workers, management of construction wastewater, 
and off-site maintenance of construction equipment and vehicles. 

e. Noise  

i. Potential Impacts 

144. During the construction phase noise and vibration will be generated by on site construction 
activities using heavy equipment such as bulldozers and excavators, and by the transport of 
construction materials. Due to the absence of adjacent residents, potential noise and vibration 
impacts are anticipated to be very minor. 

ii. Mitigation Measures 

145. Although minor, potential impacts will be effectively mitigated through good construction 
noise management measures, including limiting working hours, using noise barriers if necessary, 
using low noise equipment, and equipping machinery with mufflers in accordance with relevant 
government requirements. 

f. Solid Waste  

i. Potential Impacts 

146. Solid waste generated in the construction phase may include construction and domestic 
wastes. Construction wastes include a large amount of packaging materials for the solar panels, 
various building materials such as steel, timbers and rubble, and other types of waste. Domestic 
wastes include organic and inorganic matter, and an estimated 0.4 kg/day per worker of domestic 
waste. Inappropriate waste storage and disposal could affect soil, groundwater, and surface water 
resources, and hence, public health and sanitation.  

ii. Mitigation Measures  

147. These potential impacts will be effectively mitigated through good waste management 
practices, including the adoption of the waste hierarchy, providing recycling and waste containers 
at all construction sites, recycling all materials to the extent possible, and collecting and disposing 
remaining wastes at appropriate waste disposal sites following national regulations. Waste 
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burning on the subproject site will not be allowed. 

g. Hazardous and Polluting Materials  

i. Potential Impacts 
 

148. Inappropriate transportation, storage, use, disposal and spills of petroleum products and 
hazardous materials and wastes can cause soil, surface and groundwater contamination. 
Mongolia’s hazardous waste classification list (2015) makes no reference to solar panels, though 
wastes from electrical equipment containing PCBs, HCFCs, HFCs, asbestos and other hazardous 
components are also classified as hazardous waste. 
 

ii. Mitigation Measures 

149. These potential impacts will be effectively mitigated through good practice hazardous 
materials management in accordance with relevant GoM regulations. This will include appropriate 
hazardous materials transport, storage and disposal. 

2. Impacts on Ecological Resources 

a. Flora and Fauna 

i. Potential Impacts 

150. Surveys indicate that there is no critical habitat, rare or endangered flora and fauna or 
areas of natural forest at or immediately adjacent to the subproject. Therefore, construction 
activities, including limited vegetation clearance, are not expected to have any impact on these 
resources.  

ii. Mitigation Measures 

151. In general, impacts are low and will be effectively managed through good construction 
measures such as erosion and waste water control.  

b. Parks and Protected Areas 

i. Potential Impacts 

152. The subproject is not located in or near any parks or protected areas, and no mitigation 
measures are required.  

3. Impacts on Socio-Economic Resources 

a. Traffic and Roads  

i. Potential Impacts 

153. Materials, goods and workers will be transported to and from the subproject site via roads. 
Construction has a potential to cause impacts on traffic and access roads to the subproject sites.  

- Transport of construction materials and heavy loads can result in congestion and potential 
safety risks. 
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- Transportation of heavy equipment and loads may cause damage to roads, including 
surface damage and subsidence.  

154. However, the subproject is relatively small as is anticipated construction traffic, and road 
traffic in the community is also low; impacts are expected to be low in magnitude, scale and 
duration. 

ii. Mitigation Measures 

155. These modest impacts can be effectively mitigated through good traffic and road 
management practices, including planning transportation routes and delivery schedules in 
consultation with relevant road management authorities.  

156. Any damage caused by construction traffic will be repaired by the subproject contractor at 
their own cost. 

b. Workers Occupational Health and Safety  

i. Potential Impacts 

157. Subproject construction may cause physical hazards to workers from electrical shocks, 
noise and vibration, dust, handling heavy materials and equipment, traffic, falls and falling objects, 
work on slippery surfaces, fire hazards, chemical hazards such as toxic fumes and vapors, 
disease including COVID-19, and others. These health and safety hazards pose a significant risk 
that will be present throughout the construction period. 

ii. Mitigation Measures 

158. To minimize health and safety risks the subproject contractors will implement good 
practice Occupational Health and Safety (OHS) measures including the use of Personal 
Protective Equipment (PPE) and emergency response procedures, developed in compliance with 
relevant GoM regulations. 

159. To address the risks of COVID-19, contractors will develop a health and safety plan to 
address the outbreak of COVID-19 and other potential communicable diseases during 
construction, which will include implementation of COVID-19/other communicable diseases  
prevention measures, including disinfection/cleaning of office buildings, construction sites and 
labor camps, on-site temperature checks, social distancing measures, mandatory use of personal 
protective equipment such as facemasks, provision of handwashing stations and hand sanitizers 
etc., and procedures to be adopted in the event any worker is infected with COVID-19 or other 
communicable diseases. 

c. Community Health and Safety 

i. Potential Impacts 

160. Subproject construction has the potential to cause community disturbance such as traffic 
congestion or delays, and public safety risks from construction activities, heavy vehicles and 
machinery traffic, fires, spills of materials, and risk associated with unauthorized entry into work 
areas. In addition, workers camps and an influx of migrant workers may cause social conflict or 
even lead to the spread of disease. These potential impacts are low to moderate in significance, 
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and medium term in duration during the project construction period. 

ii. Mitigation Measures 

161. To mitigate these potential impacts, in addition to traffic safety measure noted above, 
subproject  contractors will implement good community health and safety practices, including 
outreach to local communities to disseminate knowledge about safety at or near the construction 
sites, installation of site safety fencing and warning signs (in Mongolian language), and on site 
supervision personal (including night guards) as determined by the risk, to prevent unauthorized 
access to construction areas.   

162. With respect to the recruitment of workers, workers will be locally recruited to the extent 
practical, and will receive health examinations and education on sexually transmitted diseases. 
Worker camps will be avoided, and contractors will arrange for workers to stay in locally rented 
houses that are equipped with power, water supply, cooking facilities and adequate sanitation 
facilities (at minimum, pit latrines that are not located near wells or surface waters). 

d. Physical Culture Resources 

i. Potential Impacts 

163. Based on field surveys there are no known PCRs at or near the project sites. However, 
construction activities have the potential to disturb as yet unknown PCRs.  

ii. Mitigation Measures 

164. A construction phase chance find procedure will be established and activated if any 
chance finds of PCRs are encountered: 

- construction activities will be immediately suspended if any PCRs are encountered; 
- destroying, damaging, defacing, or concealing PCRs will be strictly prohibited in 

accordance with Mongolian regulations; 
- the local Cultural Heritage Bureau will be promptly informed and consulted; and,  
- construction activities will resume only after thorough investigation and with the permission 

of the local Cultural Heritage Bureau.  

D. Anticipated Operation Phase Impacts and Mitigation Measures  

165. Operation of the subproject will not produce any air pollution, and only small amount of 
nontoxic wastewater will be generated during cleaning of solar plant panels and from domestic 
sewage. There are some moderate potential negative impacts during the operation phase, 
including the risk of glare from the solar panels, risks to OPL worker health and safety, and risks 
to community health and safety. Potential operation phase impacts can be effectively mitigated 
through good design, the application of appropriate good operational management practices, 
compliance with relevant GoM standards, and compliance with international good practices 
including the General EHS Guidelines. 
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1. Water Use 

a. Potential Impacts 

166. Solar PV farms often use water to clean panels to maintain high panel efficiency. A typical 
assumption is 1-3% loss over a year due to dust collection, less with steep panel tilting, and more 
when sandstorms and heavy dust are frequent. Water resources at the subproject are limited, 
and excessive cleaning could deplete water sources.  

167. The cost of cleaning must be balanced against potential power losses. Unlike 
concentrated solar power (CSP) plants where a highly polished surface is critical for performance, 
PV cleaning is more about removing caking around the lower edges of the panels. In northern 
areas operators typically rely on self-cleaning by rains and snow sliding off the surface. In 
Mongolia winter snows and summer rains can be expected to be relatively effective in cleaning 
panels. 

b. Mitigation Measures 

168. The subproject solar plant will make limited use of water for cleaning purposes. Well water 
will be avoided as calcified water can do more harm than good. Civil works will include rainwater 
catchments so as to avoid the necessity of relying on well water or municipal (potable) water. It is 
estimated that cleaning will require 5 l/m2, 2 times per year (April and August).  Average annual 
rainfall is 200 l/m2 in the subproject area, and should be sufficient to meet cleaning requirements. 

2. Solar Panel Glare 

a. Potential Impacts 

169. Solar glare describes the reflection of the sun´s rays from solar surfaces which might 
impede the sight of drivers, airline pilots or adjacent residents. Solar surfaces can be panels of 
PV arrays and solar mirrors for CSPs, though the risk of dangerous glare to pilots is higher with 
CSPs. PV panels have solar cells with antireflective coatings and are designed for minimum 
reflection in order to obtain maximum irradiation. 

170. For aircraft, the glare effect is well known from practically any reflective horizontal surfaces, 
such as seas, lakes and rivers. Geometry dictates that the angle of the incoming beam equals 
the angle of the reflected beam. On horizontal surface this is always the case. Solar PV array are 
tilted, however, and reflection towards the sky will only happen when the incoming beam angle is 
below the tilt angle (Figure 29).   However, solar modules are designed to absorb a maximum 
amount of sunlight, and the cells are treated to reduce reflection and maximize solar absorption, 
and thus the risk of glare is generally seen in the literature as less pronounced than for water 
surfaces or glass facades. In the case of Murun, the arrays are also facing south, and the town is 
to the north. There are thus no predicted glare impacts on the town residents or businesses 



58 

 

 
Figure 29: Example of solar glare from horizontal and angled surfaces. 

  

Source: PPTA consultant, 2017. 
 

171. Consultations were undertaken with the Civil Aviation Authority of Mongolia, which 
confirmed that the solar plant location, almost 8 km to the southeast of the Murun Airport, does 
not pose a glare threat to the airport. 

3. Flooding 

a. Potential Impacts 

172. The Murun subproject is more than 3 km from the nearest portion of the Delgermurun 
River, and is 60 m higher in elevation. Thus flooding from the Delgermurun River does not pose 
a risk to the subproject. However, a flood analysis indicates that the small watershed to southeast 
of the plant site poses a flash flood risk. 

b. Mitigation Measures  

173. Flood control dykes and a drainage system will be built to protect the PV facility. The risk 
and design requirements will be assessed further during detailed design. 

4. Hazardous and Solid Waste 

a. Potential Impacts  

174. Wastes generated from operation of the subproject could include transformers and other 
electrical components, and solar panels. Toxic chemicals and hazardous wastes can have 
negative impacts on human health and the environment if not appropriately managed. Small 
amounts of domestic solid waste will also be generated at the subproject site. 

b. Mitigation Measures  

175. PV panels in general are expected to last for approximately 20 years before replacement 
is required, though during operation some will fail earlier than that or be faulty. A typical crystalline 
(c-Si) solar module consists of either monocrystalline or polycrystalline silicon cells (typically 60 
six inch cells) connected together electrically with aluminum/silver grids and back contacts. The 
cells are encapsulated within a polymer substance between the back sheet PV film and the 
module glass surface (almost 80% of the module). The module is surrounded by an aluminum 
frame and has copper connections for the final power output. Almost all of these materials 
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currently have viable recycling methods and programs.12 However, there are no known solar 
panel recycling facilities in Mongolia. Therefore, it will be a contractual requirement of the supplier 
that faulty or waste PV panels will be collected, transported and recycled in an appropriate facility 
in the region by the PV panel suppliers. As Mongolia joined “The Basel Convention on the Control 
of Trans-boundary Movement of Hazardous Wastes” in 1996, this will require appropriate 
approvals and permits from the MoET. The suppliers will also periodically perform check on the 
PV panels for replacement or repair. 

176. Domestic wastes produced at the subproject sites will be collected and disposed at an 
approved local waste disposal sites following national regulations. 

5. Wastewater  

177. Operation of the subproject solar plants will generate small amounts of wastewater from 
the cleaning of panels. Rainwater will be used, and as their will be no cleaning additives, the water 
will be nontoxic and will be discharged to the site drainage system. There will be no need for 
sanitation facilities at the solar plant, the facilities at the adjacent town can be utilized. No 
additional mitigations are required.  

6. Noise and Vibration 

178. Operation of the solar plant will not generate noise and is not expected to result in any 
noise impacts.  

7. Aesthetic Impacts 

179. There is a potential for the solar plant to impact visual aesthetics negatively. However as 
it has a low visual profile and is located outside of the inhabited areas, it is not expected to be a 
significant impacts. It should also be noted that during the public consultations for other solar 
subprojects visual aesthetics was not raised as a potential issue by participants, including in Altai 
Soum where there is already an existing solar plant. 

8. Bird Electrocutions on Distribution Lines 

1. Potential Impacts 

180. Raptors are opportunistic and in open Mongolian grasslands habitats where few natural 
perches exist, raptors are attracted to power poles, which provide roosting and nesting sites as 
well as hunting perches. However, utility structures can also pose a threat to raptors and other 
birds through electrocutions or collisions. Electrocution can occur when a bird completes an 
electric circuit by simultaneously touching two energized parts or an energized part and a 
grounded part of the electrical equipment. Collisions often occur with the overhead static wire, 
which may be less visible than the other wires due to its smaller diameter. 

b.  Mitigation Measures 

181. The subproject is only building a 3 km long 35 kV OHL. Such distribution lines are common 

 
 
 
12  http://hespv.ca/blog/pv-module-recycling-a-new-market-opportunity/ 
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throughout Mongolia and the world.  

182. The subproject OHL will feature bird friendly designs developed in consultation with the 
Mongolian Wildlife Science and Conservation Centre and the relevant local power company. 
Technical advice will also be sought from leading avian powerline interaction experts, such as 
guidelines produced by the Avian Power Line Interaction Committee (APLIC).13  Bird friendly 
design could include ensuring a safe distance between energized wires or between energized 
and grounded parts; designing crossarms, insulators and other parts of powerlines such that that 
birds find no opportunity to perch near energized power lines that might be hazardous; and, the 
use of marker balls, bird diverters, or other devices to increase line visibility.  

9. Occupational Health and Safety 

1. Potential Impacts 

183. Workers may work at height or come in contact with high-voltage power lines/equipment 
during operation, maintenance and repair. Other hazards include lightening, fires, accidents, and 
communicable diseases.  

b.  Mitigation Measures 

184. These risks can be mitigated through the implementation of good operational OHS 
practices, as per the general EHS Guidelines.   

185. To address the risks of COVID-19, the operator will develop a health and safety plan to 
address the outbreak of COVID-19 and other potential communicable diseases during operation, 
which will include implementation of COVID-19/other communicable disease prevention 
measures, including disinfection/cleaning of office buildings, construction sites and labor camps, 
on-site temperature checks, social distancing measures, mandatory use of personal protective 
equipment such as facemasks, provision of handwashing stations and hand sanitizers etc., and 
procedures to be adopted in the event any worker is infected with COVID-19 or other 
communicable diseases. 

10. Community Health and Safety 

1. Potential Impacts 

186. Operational community health and safety impacts are low, and include exposure to 
electrical shocks if entering the solar plant. The increase in local traffic caused by subproject 
operation and maintenance will be insignificant, and there will be no air and insignificant effluent 
emissions.  

 
 
 
13  APLIC was formed in 1989 to address whooping crane collisions with power lines. Since its inception, APLIC has 

expanded to address a variety of avian/power line interactions including electrocutions, collisions, and nests. PLIC 
members include over 50 electric utilities in the United States and Canada as well as the Edison Electric Institute, 
National Rural Electrical Cooperative Association, Rural Utilities Service, and U.S. Fish and Wildlife Service. 
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b.  Mitigation Measures 

187. The solar plants will be fenced and public access prohibited. 

11. Climate Change  

1. Potential Impacts 

188. A separate Climate Risk Vulnerability Assessment (CRVA) was undertaken for the Project. 
The assessment was conducted by analyzing baseline climate data, historical climate trends, and 
projected climate trends for each of the subproject areas; assessing the projected climate change 
risks for each subproject; and, based on these analyses, recommending adaptation measures.  

189. The primary source of climatological data was the Mongolian National Agency for 
Meteorology and Environment Monitoring (NAMEM). Data obtained for each subproject area for 
the period 1960-2015 included monthly (average, maximum, and minimum) and annual air 
temperatures in Celsius (oC), precipitation in mm, and wind velocity in m/s. Linear regression were 
used to analyze long term observed climate data to determine climate trends.   

190. To assess the potential climate trends over the Project areas the results of the most recent 
climate modelling projections presented in the Mongolian Third National Communication (NC3) 
were used. NC3 utilizes the results of a regional climate model (RegCM4) nested within two 
general circulation models (GCMs), ECHAM5 and HadGEM2, to predict future changes in 
temperature and precipitation in Mongolia. The two models were selected because they more 
accurately simulate current climate conditions than other available GCMs. Outputs from the two 
GCMs were downscaled by regional climate model RegCM4 using the AR5 Scenario Database 
to predict future changes in temperature and precipitation. 

b. Findings and Mitigation Measures 

191. Given the location in a land locked arid region, the Project is not threatened by some of 
the most serious effects of climate change such as sea level rise and coastal flooding. The 
observed and projected climate changes that do affect it do not appear to pose a serious or 
viability threatening risk to any of the three main types of RE technologies to be adopted (solar 
PV power, wind turbine power and GSHP heating). However, increased temperatures may lead 
to reduced PV efficiency, and extreme weather events such as high winds may pose a risk to both 
PV and turbine structures and associated infrastructure, and may also increase dust related 
issues and the need for increased maintenance. Flash flooding also poses a risk. The impact of 
these risks is generally low, and suitable adaptations have already been incorporated into the 
Project design.  

192. For solar subprojects, these include: 

− design parameter for all Project solar array supports be increased to a range of -45 to 
+40 °C; 

− heat resistant materials and products to be used where available; 
− solar arrays designed to withstand future projected extreme wind speed events; 
− solar arrays monitored for dust accumulation, and cleaned on a regular and as 

necessary basis; and 
− flood dykes and site drainage to be installed to protect sites from flash flooding. 
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E. Project Decommissioning 

1. Potential Impacts 

193. The subproject lifespan is expected to be 25+ years, at which point it is expected that it 
will be decommissioned. Typical activities during the decommissioning and site reclamation 
phase include facility removal, breaking up of concrete pads and foundations, removal of access 
roads that are not maintained for other uses, re-contouring the surface (if required), and 
revegetation. Associated impacts include erosion, noise, dust and vehicle exhaust, and the need 
to properly manage large amounts of debris, solar panels, wire and cabling, electronics, etc. 

2. Mitigations – Decommissioning Plan 

194. It is not possible to develop detailed decommissioning plans for events 25+ years in the 
future. However, at a minimum of 6 months prior to closure a decommissioning and site 
reclamation plan will be developed for the subproject that addresses effectively potential impacts, 
and is in accordance with good international practices and relevant government regulations and 
standards in force at that time. 

F. Project and Subproject Benefits  

1. Increased RE Capacity and Increased Access to Energy Via RE   

195. The Project aims to upscale distributed RE systems in remote and less developed regions 
where private sector developers have been unwilling to invest. It is a first of its kind renewable 
energy system development with variety of renewable energy technologies ensuring grid stability 
and providing clean electricity and heat to the demand in geographically scattered load centers.  

196. The Project will install an aggregate RE capacity of 41 MW, consisting of 40.5 MW capacity 
from distributed renewable energy systems in Western and Altai-Uliastai regions and 0.5 kW of 
GSHPs in public buildings in selected five townships of the targeted region. The aggregate 
capacity is expected to generate 98.77 gigawatt-hour (GWh) annually.   

197. The proposed investment will increase Mongolia’s installed RE capacity by more than 47% 
above 2017 levels. The Project is an important step in demonstrating the viability of solar, wind, 
energy storage, and GSHP heating in remote areas which are currently unattractive to private 
sector developers. It will provide a “blueprint” for commercial deployment of distributed RE at the 
MW scale in remote areas, where the bulk of Mongolia’s renewable resources are located. The 
successful implementation of the Project will encourage more investments in RE projects, which 
will contribute to meeting Mongolia’s growing energy demand. In addition, it will demonstrate 
performance of GSHP systems and increase experience in design, installation, operation and 
maintenance for future scaling-up. It is also expected to contribute to the knowledge and insight 
of the government to formulate appropriate policy incentives to ramp up new investments in clean 
energy.  
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2. Project Beneficiaries    

198. The Project will benefit an estimated 71,828 households14 or 258,313 individuals (139,353 
male and 118,960 female). This will result in approximately 50% of the local population in the 
targeted regions having access to clean energy (see Table 21). 

199. Clean and affordable electricity will benefit the local population in terms of lower energy 
costs, public health benefits, and improved energy security. It will facilitate improved social service 
delivery at public health facilities and schools. Improved quality of electricity will also facilitate 
access to modern appliances and communications.  
 

Table 21: Subproject target capacity and beneficiaries (core and non-core). The Murun 
subproject is denoted by shading. 

Subprojects Capacity 
(MW) 

Annual Power 
Generation (MWh) 

Household 
beneficiaries 

Individual 
beneficiaries 

Output 1: Distributed RE System Development 
Umnugovi Wind Power 10.0 34,038.1 21,557 83,859 
Altai Solar PV 10.0 17,147.4 14,246 49,092 
Altai Soum Solar PV/Wind hybrid 
and battery storage 

0.5 1,148.5 246 28,702 

Uliastai Solar PV and battery 
storage 

5.0 10,025.2 8,329 48,022 

Telmen Wind Power 5.0 16,773.4 13,935 46,573 
Murun Solar PV 10.0 16,267.2 13,515 40,510 
Output 2: GSHPs 
Aimag Capitals 0.5 3,369.6  835 
Total 41.0 98,769.4 71,828 258,313 

MWh = megawatt-hour, PV = photovoltaic, RE = renewable energy. 

3. Supporting Low Emissions Targets  

200. The Project will help Mongolia meet its Intended Nationally Determined Contributions 
(INDC) under the Paris climate accord. The Government of Mongolia (GoM) plans to increase 
renewable energy to 20% of installed capacity by 2023 and 30% by 2030, versus 7.5% of total 
capacity in 2016. To meet these targets, renewable capacity needs to be expanded to 633 MW 
in 2023 and 1,085 MW in 2030 from 110 MW expected by year-end 2017.  

201. The Project will be an important part of this process, and will help decarbonize the 
country’s energy sector by increasing the share of renewable energy in the energy mix. Coal-fired 
power accounts 91% of Mongolia’s total generation capacity and 95% of total energy generation 
making the energy sector a major greenhouse gas emitter.   

4. Reduced Emissions 

202. The implementation of the Project will avoid air pollution associated with coal and diesel 
use for power generation and space heating. Project operation will reduce electricity imports from 
the Siberian Grid by 94.3 GWh per year; reduce petroleum consumption in electricity generation 

 
 
 
14 Assumes average consumption of 1,579 kWh / household in WES and 1,204 kWh / household in AUES 
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by 795,080 liters per year in the Altai Soum subproject area; and avoid 1,114 tons per year of 
coal use for space heating. GHG emission savings from project operation are estimated at 87,969 
tons CO2e per year or 2.2 million tons CO2e over the project’s 25 years lifetime. Reduced pollutant 
emissions are estimated at 306 tons of SO2 annually (7,655 tons over the project lifetime), 385 
tons of NOx annually (9,630 tons over the project lifetime), 59 tons of PM10 (1,482 tons over the 
project lifetime), and 49 tons of PM2.5 (1,235 tons over the project lifetime) (see Table 22). 

203. The GSHP subprojects will supply air pollutant-free space heating for 10,000 m2 of floor 
area in total. Due to harsh and long winters, space heating is one of the critical issues with direct 
influence on living standards. Decentralized, coal based individual heating systems are common 
in the targeted regions while electric heating is also becoming popular. The subprojects will 
demonstrate performance and enable to gain experience in design, installation, operation and 
maintenance of GSHP systems for future scaling-up.  

5. Affordability and Competitiveness of RE  

204. To address the challenges in remote grid systems, the GOM has identified solar and wind 
based distributed RE systems as optimum energy service solutions. These systems are inherently 
modular and scalable, and deliver clean energy as close to load centers as possible, minimizing 
the need for imported electricity while reducing fossil fuel consumption and transmission losses. 

205. The RE potential (geothermal, hydro, solar, and wind) in Mongolia is estimated to be 2,600 
GW; the solar potential alone is estimated at 1,500 GW, with potential energy output of 4,774,000 
GW-hours per year (GWh/y). Assuming only 1% of solar – 15 GW -- becomes economically viable, 
the scale-up and replication potential is 12.9 times the existing total installed generation capacity, 
and 1,500 times currently installed utility-scale solar capacity. On an energy output basis, 
commercializing only 1% of solar potential – 47,740 GWh/y – the scale up and replication potential 
is 8.23 times 2016 total electricity output.  

206. As the capital costs of solar and wind systems continue to decline, the economically viable 
resources in Mongolia will increase. As experience is gained and risk profiles for new projects are 
reduced, the off-take prices required for financial viability will decrease, resulting in a cycle which 
will accelerate renewable energy development. Based on global trends, off-take prices for utility-
scale solar and wind in Mongolia can be expected to reach grid parity in the foreseeable future. 
Cost trends for energy storage are also declining rapidly, and within another five years the 
combined costs of solar, wind and batteries should result in dispatchable energy at grid parity.  

207. However, renewable resources remain largely untapped in Mongolia, mainly because 
renewable energy system must compete with coal which has a levelized cost of around $0.07 per 
kilowatt-hour (kWh). This benchmark energy cost is being achieved on solar and wind power 
projects in other developing countries, but driving down the costs of solar, wind, and renewable 
energy based heating services in the country will require near-term concessional financing and 
evolution of energy policies and pricing frameworks to facilitate growth of renewable energy.  

208. The Project will be instrumental in driving down the cost of electricity in the targeted 
regions and will help RE sources to achieve grid parity. Establishing this levelized cost benchmark 
is needed to catalyze deployment of renewable energy in remote and less developed areas while 
also reducing the cost of energy services to end-user.  
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6. Economic and Social Development  

209. The Project will contribute to social and economic development. The Project locations are 
in the remote and sparsely populated Western and Altai-Uliastai regions in the western part of 
Mongolia, composed of six aimags: Khovsgol (Murun subproject), Uvs, Hovd, Bayan-Olgii, 
Zhavkhan, and Govi- Altai. These aimags are less developed with respect to educational 
attainment, life expectancy, and monetary income. Average Human Development Index (HDI) in 
these regions is around 0.657 compared to national average and Ulaanbaatar HDIs of 0.735 and 
0.812 respectively. The regional disparity in HDI is correlated strongly to electricity consumption 
per capita: 381 kWh per month of average electricity consumption per capita in these regions 
against a national average of 1,776 kWh and 1,536 kWh in Ulaanbaatar. 

210. The Project will bring economic benefits in terms of substituting imported electricity from 
Siberian grid in Russia; benefits are estimated at $7.5 million per year. In 2016, electricity imports 
into Mongolia represented 19.9% of total consumption. The foreign exchange savings from 
avoided electricity imports can be redirected to other economic and social development activities 
in these regions. 
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Table 22: Estimated Project emission savings (core and non-core subprojects). The Murun subproject is denoted by shading. 
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VI. ALTERNATIVE ANALYSIS 

211. An analysis of subproject alternatives was undertaken during the feasibility stage to 
determine the most financially and technically feasible way of achieving the Project objectives 
while minimizing environmental and social impacts and maximizing environmental and social 
benefits.  

A. Murun 10 MW Solar PV  

1. Siting Options 

212. Two options were considered (Figure 30). Option 2 was selected due to its distance from 
residents, and it being allocated for PV development by Murun Soum local government. 
 
 

Figure 30: Murun subproject site options. Option 2 was selected. 

 
   Source: PMC and Google Earth 2020. 
 

2. Technology Selection 

213. Solar PV modules (panels) generate power as substances like silicon generate an 
electrical current when they absorb sunlight, in a process known as the photovoltaic effect. Solar 
PV technologies include monocrystalline silicon, polycrystalline silicon and thin-film.  

214. Monocrystalline solar is made by growing a single crystal. The crystal framework in a 
monocrystalline is even, producing a homogeneous color and no grain marks, giving it the best 
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purity and highest efficiency levels. But cost for monocrystalline silicon solar PV is higher than 
other options. 

215. Polycrystalline solar is made by pouring molten silicon into a cast. However, because of 
this production method, the crystal structure will form imperfectly, creating boundaries where the 
crystal formation breaks. This gives the polycrystalline silicon its distinctive, grainy appearance, 
as the gemstone type pattern highlights the boundaries in the crystal. Because of these grain 
boundaries in the crystal, polycrystalline silicon is less efficient when compared with 
monocrystalline. However, this manufacturing process uses less energy and materials, giving it a 
significant cost advantage over monocrystalline silicon.  

216. The technology with the lowest market share is thin-film, and while it has several 
disadvantages, it is a good option for projects with lesser power requirements and a need for light 
weight and portability. Thin-film panels can be constructed from a variety of materials, with the 
main options being amorphous silicon (a-Si), the most prevalent type; cadmium telluride (CdTe); 
and, copper indium gallium selenide (CIS/CIGS).  

217. In recent years a novel way of producing crystalline Silicon solar modules was introduced, 
named as “Passivated Emitter and Rear Cell” or “Passivated Emitter and Rear Contact” (PERC). 
PERC technology has the advantage of offering much higher efficiencies over conventional 
crystalline poly or mono Silicon modules, but they do still come at a slight cost increase. Most 
major solar module suppliers have already changed over most of their production facilities in order 
to only produce PERC technology. Modules of that type have however only little track-record of 
around 3 years and therefore the longevity of this technology is not yet fully proven.  

218. In order to determine the most suitable technology for this solar plant, an analysis was 
performed to assess which configuration would deliver the lowest Levelized Cost of Electricity 
(LCOE). The following parameters were hereby varied: (i) module technology (poly conventional 
and mono-PERC) (ii) DC-AC ratio (oversizing of the solar field compared to the inverter capacity) 
(iii) row distance (Table 23). The inverter type was chosen to be central inverters, due to the client 
preference. As can be seen, the configuration with conventional poly technology, higher Ground 
Coverage Ratio (GCR/row distance) and a DC/AC ratio of 1.11 is foreseen to deliver the lowest 
LCOE. Conventional solar module technology was also preferred as PERC technology is still less 
proven. 

B. No Project Alternative  

219. The “no project” alternative addresses the likely consequences of not undertaking the 
proposed action. The Project (and Murun subproject) is expected to result in significant 
environmental and social benefits as described in Chapter V. Based on the important of the 
anticipated benefits, the “no project” alternative was rejected. 

C. Overall Alternative Analysis 

220. Based on the analysis of alternatives, the subproject has selected the most appropriate 
locations and technology. 
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Table 23: Solar technology Levelized Cost of Electricity (LCOE) analysis results. 

 
Source: PMC 2020. 
 

. 
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VII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATION 

A. Mongolian and ADB Requirements for Public Consultation  

1. Mongolian Requirements 

221. Mongolian public consultation requirements are related to the DEIA process, described in 
Chapter II of this report. The Law on Environmental Impact Assessment (2012) requires that: 

- Development plans and programs assessed as part of the DEIA process will be publicly 
disclosed on the website of the State Administrative Central Organization in charge of 
nature and environment.  

- There will be a 30 working day period for submittal of verbal or written public input, and 
the DEIA consultant should organize community consultations that include local 
government and local residents within the area of influence. 

- The DEIA should include meeting minutes, comments by local government, and 
community consultation that has been conducted with local communities in the area of 
influence.15  

2. ADB Requirements 

222. ADB’s SPS 2009 has specific requirements for information disclosure and public 
consultation.  

223. Information disclosure involves delivering information about a proposed project to the 
general public and to affected communities and other stakeholders, beginning early in the project 
cycle and continuing throughout the life of the project. Information disclosure is intended to 
facilitate constructive engagement with affected communities and stakeholders over the life of the 
project. In order to make key documents widely available to the general public, the SPS 2009 
requires submission of a final IEE for Category B projects, to ADB for posting on the ADB website. 
The SPS 2009 requires that borrowers take a proactive disclosure approach and provide relevant 
information from environmental assessment documentation directly to affected peoples and 
stakeholders.  

224. The SPS 2009 also requires that the borrower carry out meaningful consultation with 
affected people and other concerned stakeholders, including civil society, and facilitate their 
informed participation in project decision making.  

B. ADB Stakeholder Consultations 

225. The proposed project was initially identified by the Ministry of Energy (MoE). During the 
project design stage, the MOE and ADB carried out several meaningful consultations with the 
National Dispatching Center, the WES State-Owned Joint Stock Company (SOJSC), the AUES 
SOJSC and local communities, to firm up subproject designs and to carry out the project feasibility 

 
 
 
15  Law on Environmental Impact Assessment (2012), Articles 8 and 18. 
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studies. 

226. In addition to those mentioned above, stakeholders include local government officials and 
other public agencies, the private sector, local residents (with focus on women and vulnerable 
groups), civil society organizations, schools and small business owners. 

C. Public Disclosure and Consultation During COVID-19  

227. This IEE was prepared during a global pandemic of COVID-19, an infectious disease 
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). In response to the 
pandemic the GoM introduced a number of measures, including closing all schools and 
kindergartens, suspending all travel to and from foreign locations, suspending domestic air and 
rail travel, and prohibiting all public gatherings, events, and meetings such as conferences, 
sporting events, and concerts. Public consultations were planned for October 2020 but as a result 
of COVID restrictions, it was not possible to undertake subproject related information disclosure 
and public consultation meetings as would normally be conducted.  

228.  To address this, disclosure and consultations were held on-line in April 2021.  A link on 
the Office of the Governor’s website provided contact information; a PowerPoint presentation 
laying out the description of the project, description of the equipment, EIA findings including 
adverse impacts, mitigation measures and estimated budget; and, the full DEIA report. A project 
questionnaire was also provided. The Governor's office staff publicized the information and the 
questionnaire via online communications (Facebook, email, Viber message, etc.) and verbally 
over the phone to potentially affected residents in 13th bagh of Murun soum. All information was 
in the Mongolian language.  

229. A screenshot of the introduction to the project questionnaire is presented in Figure 31, 
and a translation of the questionnaire is presented in Figure 32. A total of 44 responses were 
received from the 13th bagh neighborhood as of April 2nd 2021. A summary of responses is 
presented in Figure 33, and a more detailed results are presented in Appendix IV. 

230. The main positive expectations from survey participants were air quality improvements 
and positive economic benefits for residents. Of the 44 participants, 36 believe that there will be 
no negative impacts, 4 did not know, and 4 responses included safety concerns with transmission 
line and the solar power plant. Overall all 44 participants (100%) support the development of the 
project. 
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Figure 31: Online screenshots of the project questionnaire. 

 
 

 
  Source: PMU, 2021. 
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Figure 32: Translation of online screenshot project questionnaire. 
Upscaling Renewable Energy Sector project 

Murun 10 MW Solar Power Plan non-core subproject 
Citizen’s Feedback Survey  

 
The Upscaling Renewable Energy Sector Project by the Ministry of Energy is planning to develop a 10MW Solar Power Plant in 13th bagh 
of Murun Soum (south of previous oil station area), Khuvsgul province. Please inform us of your opinion on this infrastructure. You can 
contact us at 77105007 
 

1. Name: 
2. Age: 

a. 18-24 
b. 25-40 
c. 41-60 
d. Over 60 

3. Gender 
a. Male  
b. Female 
c. I do not want to share 

4. Do you support the development of Solar Power Plant in your neighborhood? 
a. I support 
b. I do not support 

5. In your opinion, what are the socio-economic and environmental BENEFITS of the solar power plant if it is developed? 
6. In your opinion, what are the socio-economic and environmental NEGATIVE IMPACTS of the solar power plant if it is 

developed? 
7. What do you think about the environmental condition of your neighborhood and soum? 

a. Improved 
b. Deteriorated 
c. No change 
d. Not sure 

8. In your opinion, what are the critical environmental issues? (multiple choice) 
o Air quality 
o Water quality 
o Water source points, water availability 
o Soil quality 
o Soil degradation, erosion 
o Vegetation 
o Access to pastureland and capacity 
o Wild animals 

9. In your opinion, if the project is implemented, what are the impacts on the environment and socio-economy? (multiple choice) 
o Air quality 
o Water quality 
o Water source points, water availability 
o Soil quality 
o Soil degradation, erosion 
o Vegetation 
o Access to pastureland and capacity 
o Wild animals 
o Employment 
o Revenues for local fund  
o Road communication access 

10. Contact Number 
Source: PMU, 2021. 
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Figure 33: Summary of key project questionnaire results. 

No. Age 
Group Gender 

Do you support the 
development of the 

Solar Power Plant in 
your neighborhood? 

In your opinion, what are the socio-
economic and environmental 

POSITIVE impacts of the solar power 
plant if constructed? 

In your opinion, what are the socio-
economic and environmental 

NEGATIVE impacts of the solar power 
plant if constructed? 

1 25-40 Male Yes, I support it Reduction of GHGs, many other 
positive impacts because its 
renewable energy  

None. There will be reduction of GHGs, 
and many positive impacts because its 
renewable energy  

2 25-40 Male Yes, I support it Positive impacts, reduction of air 
pollution and soil pollution. 

Don't know 

3 41-60 Male Yes, I support it Economic impact will be cost 
efficiency. No environmental impacts. 

No negative impacts 

4 25-40 Female Yes, I support it Don't know very well. But it is needed.  None 
5 25-40 Female Yes, I support it Will reduce air pollution Don't know 
6 25-40 Female Yes, I support it Will reduce smoke 

 

7 25-40 Female Yes, I support it Will have many positive impacts Will have no negative impacts 
8 41-60 Male Yes, I support it Will not use small scale coal heating 

stoves, so will improve the air quality 
None 

9 25-40 Female Yes, I support it Will not use coal anymore, and cut 
cost of coal. Therefore economically 
efficient.  

Concerned with the safety of the solar 
power plant 

10 41-60 Female Yes, I support it Will not have to pay for electricity 
anymore since it’s a natural light 
source. No negative impacts.  

None 

11 25-40 Female Yes, I support it Reduction of air pollution None 
12 25-40 Female Yes, I support it Water, coal and electricity use will be 

lowered. Therefore, it is efficient 
None 

13 25-40 Female Yes, I support it Electricity will be saved, an 
environment will be protected, and 
there will be  huge economic savings 

No negative impacts 

14 41-60 Male Yes, I support it Soums with their own energy sources 
will have a positive impact on the 
local economy. 

No negative impacts 

15 25-40 Female Yes, I support it The use of natural energy greatly 
reduces the depletion of the ozone 
layer. There are many good effects 
such as warming 

None 

16 41-60 Female Yes, I support it Many positive impacts None 
17 18-24 Female Yes, I support it Economical. It is smokeless because 

it gets its energy from nature 
None 

18 25-40 Male Yes, I support it Air pollution will be addressed 
 

19 25-40 Female Yes, I support it Good impacts None 
20 25-40 Female Yes, I support it Yes None 
21 25-40 Male Yes, I support it Don't know Power line safety must be ensured. Will 

there be a power line accident? The 
substation floods. 

22 25-40 Female Yes, I support it The air is healthy and it will be 
economical efficient 

None 

23 41-60 Female Yes, I support it If a solar power plant is built, it will 
save electricity. It will be charged by 
direct sunlight and lights will be 
turned on. 

Employment  

24 25-40 Female Yes, I support it Good Good impact 
25 41-60 Female Yes, I support it Positive impacts None 
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No. Age 
Group Gender 

Do you support the 
development of the 

Solar Power Plant in 
your neighborhood? 

In your opinion, what are the socio-
economic and environmental 

POSITIVE impacts of the solar power 
plant if constructed? 

In your opinion, what are the socio-
economic and environmental 

NEGATIVE impacts of the solar power 
plant if constructed? 

26 60+ Female Yes, I support it It has a positive effect on air quality 
and environmental pollution 

None 

27 25-40 Male Yes, I support it Positive impacts Since it’s sourced from the sun, no 
negative impacts 

28 25-40 Male Yes, I support it Good None 
29 41-60 Female Yes, I support it Much needed None 
30 25-40 Female Yes, I support it Employment opportunity, and good 

impacts for the environment 

 

31 25-40 Male Yes, I support it Social and economic benefits No negative impacts 
32 25-40 Male Yes, I support it Many positive impacts None 
33 18-24 Male Yes, I support it Energy will be from the sun. 

Employment opportunity is created.  
Not sure 

34 41-60 Male Yes, I support it 
 

Transmission line safety. The substation 
floods.  

35 41-60 Female Yes, I support it Will have positive impacts None 
36 25-40 Male Yes, I support it Don't know None 
37 41-60 Male Yes, I support it Good impacts for society and 

economy  

 

38 25-40 Female Yes, I support it Reduce air pollution and have a 
reliable source of electricity 

None 

39 41-60 Female Yes, I support it Reduction of air pollution No negative impacts 
40 25-40 Female Yes, I support it Air pollution will be reduced None 
41 25-40 Female Yes, I support it Smoke will go away Don't know 
42 25-40 Female Yes, I support it 

  

43 25-40 Female Yes, I support it Many positive impacts None 
44 41-60 Female Yes, I support it Positive impacts Will it be economically efficient? 

Source: PMU, 2021. 
 

D. Civil Aviation Authority Clearance 

231. The proximity of the Murun solar plant to the Murun Airport was discussed with Civil 
Aviation Authority of Mongolia. Verbal confirmation was received that the site location was 
acceptable to the authority, and the PMU is currently obtaining a formal written confirmation 
(Appendix III). 

E. Future Disclosure and Consultation Activities 

232. Stakeholder engagement will continue during construction and operation in accordance 
with relevant government and ADB policies and procedures. 

233. Environmental monitoring reports will be disclosed on ADB’s website semi-annually during 
construction and annually during operation. 

234. The IAs will continue to conduct regular community liaison activities during the 
construction and operation phases, including the implementation of the grievance redress 
mechanism (GRM, see Chapter VIII). Ongoing consultation will ensure that public concerns are 
understood and dealt with in a timely manner.   
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VIII. GRIEVANCE REDRESS MECHANISM 

A. Introduction 

235. A project grievance is defined as an actual or perceived project related problem that gives 
ground for complaint by an affected person (AP). As a general policy, the EA will work proactively 
toward preventing grievances through the implementation of impact mitigation measures and 
community liaison activities that anticipate and address potential issues before they become 
grievances. In addition, as the Project has strong public support and will not involve any 
involuntary land or property acquisition or resettlement, significant grievance are unlikely. 
Nonetheless, during construction and operation it is possible that unanticipated impacts may 
occur if the mitigation measures are not properly implemented, or unforeseen issues arise. In 
order to address complaints if or when they arise, a Project GRM will be developed in accordance 
with ADB requirements and Government practices. A GRM is a systematic process for receiving, 
recording, evaluating and addressing an AP’s project-related grievances transparently and in a 
reasonable period of time. 

B. ADB’s GRM Requirements 

236.  The ADB SPS 2009 requires the EA and IAs to establish a GRM to receive and facilitate 
resolution of AP’s concerns and complaints about the Project’s environmental performance 
during the construction and operation phases. The GRM should i) be scaled to the risks and 
adverse impacts of the project; ii) address affected people’s concerns and complaints promptly 
using an understandable and transparent process; iii) be readily accessible to all sections of the 
community at no cost and without retribution; and iv) not impede access to the Mongolian judicial 
or administrative remedies and ADB’s Compliance Review Panel. 

C. Current GRM Practice in Mongolia 

237. Residents' complaints or concerns in Mongolia are generally taken directly to contactors 
or to bahg or soum Citizens Representative Hurals and/or bahg or soum government 
representatives. This approach focusses on taking complaints to lower administrative levels so 
mitigation actions can be taken quickly without delay, and elevating to higher levels if required.  

D. Project GRM 

1. Objective 

238. The objective of the GRM is to prevent or address community concerns, reduce 
environmental and social risks, and assist the Project to maximize environmental and social 
benefits. In addition to serving as a platform to resolve grievances, the GRM has been designed 
to: i) provide open channels for effective communication, including the identification of new social 
and environmental issues of concern arising from the project; ii) demonstrate concerns about 
community members and their social and environmental well-being; and iii) prevent and mitigate 
any adverse environmental and social impacts on communities caused by project 
implementation and operations. The GRM will be accessible to all members of the community.  

2. GRM Stages and Timeframe  

239. The five GRM stages and associated timeframes for the grievance redress process are 
presented below and illustrated in Figure 33. 
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Stage 1: Resolution at Local Level. If a concern arises, the AP may try to resolve 
the issue of concern directly with the relevant subproject contractor (during 
construction) or operator (during operation). If the concern is resolved successfully, 
no further action is required. Nonetheless, the contractor (during construction) and/or 
the operator (during operation) shall record any complaint and actions taken to 
resolve the issues and report the results to the relevant IA. If no solution is found 
within 10 working days, the complainant is not satisfied with the suggested solution 
under Stage 1, or the AP does not wish to resolve the concern directly with the 
contractor or operator, proceed to Stage 2.  
 
Stage 2: Complaint Eligibility Assessment and IA Resolution. The AP will submit 
the grievance to the relevant subproject IA (e.g. WES, AUES or NREC IAs) directly 
or via local entry points, either verbally or in writing. Local entry points will include 
bahg or soum Citizens Representative Hurals, and/or bahg or soum government 
representatives. The IA will make a written record of each complaint and assess its 
eligibility. If the complaint is deemed ineligible, e.g. related to an issue outside the 
scope of the Project, the IA will provide the AP a clear written explanation of the 
decision within 5 working days.  
 
If the complaint is deemed eligible the relevant IA will register the complaint and 
inform the relevant entry point, contractor or operator, the EA PMU and the ADB. 
The IA will take steps to investigate, communicate with all relevant stakeholders and 
identify a resolution within 10 working days of receipt of the complaint. This may 
involve instructing the contractor or operator to take corrective actions. Within 10 
working days of the redress solution being agreed upon, the contractor or operator 
should implement the redress solution and convey the outcome to the EA PMU and 
the AP.  

 
Stage 3: EA PMU Complaint Resolution. If no solution can be identified by the IA 
or if the AP is not satisfied with the suggested solution under Stage 2, within two 
weeks of the end of Stage 2 the EA PMU will organize a multi-stakeholder meeting 
including relevant local government authorities. The meeting should result in a 
solution acceptable to all, and identify responsibilities and an action plan. The 
contractor or operator will implement the agreed redress solution and convey the 
outcome to the relevant IA, AP and other stakeholders within 10 working days. 
 
Stage 4: Higher Authority Resolution.  If the multi-stakeholder meeting cannot 
resolve the problem, and the AP is unsatisfied, the EA PMU will set up a meeting 
with the relevant Aimag Governor’s office to identify a solution, which should be then 
implemented within 10 working days. 
 
Stage 5: If the complainants are not satisfied with the suggested solution under 
Stage 4, the AP can access ADB’s OSPF or CRP, or seek local legal address. 
 

240. The IAs will be the key contact point for locals who may require information about the 
Project or who would like to submit a grievance. The IAs will issue public notices to inform the 
public within the subproject areas of the GRM and contact information (phone number, fax, 
address, email address) for the EA PMU and local entry points (e.g. the IAs, local bagh, soum 
or district officials, and the contractors).  
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3. Reporting 

241. Each IA will record the complaint, investigation, and subsequent actions and results, and 
report this information to the EA PMU. The EA PMU will include this information in the 
environmental monitoring reports to the ADB.  

242. The tracking and documenting of grievance resolution will include: i) tracking forms and 
procedures for gathering information from project personnel and complainant(s); ii) periodic 
reviews of complaints so as to recognize grievance patterns, identify any systemic causes of 
grievances, and periodically evaluate the overall functioning of the mechanism; iii) processes for 
informing stakeholders about the status of a case; and iv) procedures to retrieve data for 
reporting purposes, including the periodic reports to the EA and ADB. 
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Figure 34: Proposed Project GRM. 

 

Stage 2: Complaint Eligibility Assessment and 
Resolution by IA  

Complaint submitted to WES, AUES or NREC IA 
either directly by AP or via IAs or local focal points. 

Complaint eligibility is assessed by relevant IA 
within 5 days. 

 
If complaint is eligible, relevant IA registers it and 
informs stakeholders, has 10 days to investigate 

and develop solution, and has 10 days to implement 
the solution. 

Stage 3: Complaint Resolution by EA PMU  
EA PMU investigates and organises multi- 

stakeholder meeting within 10 days of Stage 3 
and then has 10 days to implement solution.  

  

Stage 4: Higher Authority Resolution 
Refer to relevant Aimag Governor for solution, 

which should then be implemented with 10 days. 

Stage 1: Resolution at Local Level   
AP tries to resolve issue directly with the 

contractor or operator within 10 days. 

If complaint not addressed, AP may 
seek legal redress through court 

system, or access ADB’s OSPF or 
CRP. 

 

Complaint Redressed 

Complaint Not Redressed or AP wishes 
to submit directly to relevant IA  

Complaint Redressed 

Complaint Not Redressed  

AP Informed Complaint Not 
Eligible.  

Complaint Redressed 

Complaint Not Redressed  

Complaint Redressed 



80 

 

IX. CONCLUSIONS 

243. This is the IEE report for Murun 10 MW solar PV subproject, which is being developed 
under Phase II of the Upscaling Renewable Energy Sector Project (the Project). The subproject 
will establish a 10 MW solar PV plant at Murun Soum, Khovsgol Aimag, in northern Mongolia. 

244. The Murun subproject is expected to result in significant benefits: 

- It will help to upscale renewable distributed energy system in remote and less developed 
regions and increase Mongolia’s installed RE capacity.  

- It will benefit an estimated 13,515 households or 40,510 individuals. 

- The subproject will help Mongolia meet its Intended Nationally Determined Contributions 
(INDC) under the Paris climate accord.  

- Subproject implementation will reduce electricity imports from the Siberian Grid by 16,267 
GWh per year. GHG emission savings from subproject operation are estimated at 14,527 
tons CO2e per year or 363,166 tons CO2e over the subproject’s 25 years lifetime. Reduced 
pollutant emissions are estimated at 50 tons of SO2 annually (1,261 tons over the 
subproject lifetime), 63 tons of NOx annually (1,586 tons over the subproject lifetime), 10 
tons of PM10 (244 tons over the subproject lifetime), and 8 tons of PM2.5 (203 tons over the 
subproject lifetime). 

- The Project will bring economic benefits in terms of substituting imported electricity from 
the Siberian grid in Russia. In 2016 electricity imports into Mongolia represented 19.9% of 
total consumption. The foreign exchange savings from avoided electricity imports can be 
redirected to other economic and social development activities. 

245. The subproject environmental assessment process has: i) identified potential negative 
environment impacts and appropriately established mitigation measures; ii) received public 
support from the project beneficiaries and affected people;(iii) established an effective project 
GRM procedure; and iv) prepared a comprehensive subproject EMP including environmental 
management and supervision structure, environmental mitigation and monitoring plans, and 
capacity building and training.  

246. Based on the analysis conducted it is concluded that overall the subproject will result in 
significant positive environmental and socioeconomic benefits, and will not result in significant 
adverse environmental impacts that are irreversible, diverse, or unprecedented. Any minimal 
adverse environmental impacts associated with the subproject can be prevented, reduced, or 
minimized through the appropriate application of mitigation measures. It is therefore 
recommended that: 

(i) the subproject’s categorization as ADB environment category B is confirmed; 
(ii) this IEE is considered sufficient to meet ADB’s environmental safeguard 

requirements for the subproject, and no additional studies are required; and 
(iii) the subproject be supported by ADB, subject to the implementation of the 

commitments contained in the EMP and allocation of appropriate technical, 
financial and human resources by the EA and IA to ensure these commitments 
are effectively and expediently implemented. 
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247. All potential subproject impacts and risks have been identified and mitigation measures 
proposed in the IEE. To ensure that the mitigation measures will be  properly implemented, the 
EA shall: 

(i) ensure, and cause the subproject Implementing Agency to ensure, that the 
preparation, design, construction, implementation, operation and 
decommissioning of the subproject, and that all subproject facilities comply with 
(a) all applicable laws and regulations of the Borrower relating to environment, 
health and safety; (b) the Environmental Safeguards; (c) the EARF; and (d) all 
measures and requirements set forth in the IEE, the EMP, and any corrective or 
preventative actions (i) set forth in a Safeguards Monitoring Report, or (ii) as 
subsequently agreed between ADB and the Borrower. 

(ii) shall make available, and cause the subproject Implementing Agency to make 
available, necessary budgetary and human resources to fully implement the 
EMP.  

(iii) shall ensure, and cause the subproject Implementing Agency to ensure, that all 
bidding documents and Goods contracts which involve any civil works contain 
provisions that require contractors to: (a) comply with the measures relevant to 
the contractor set forth in the IEEs and the EMPs, and any corrective or 
preventative actions (i) set forth in a Safeguards Monitoring Report, or (ii) as 
subsequently agreed between ADB and the Borrower; (b) make available a 
budget for all such environmental and social measures; and(c) provide the 
Borrower or the subproject Implementing Agency, as the case may be, with a 
written notice of any unanticipated environmental risk or impact that arise during 
construction, implementation or operation of the Project that were not 
considered in the IEEs and the EMPs. 

(iv) do, or cause the subproject Implementing Agency to do, the following: (a) 
submit Safeguards Monitoring Reports to ADB semi-annually during 
construction and the implementation of the Project and the EMPs, and 
thereafter annually during operation, until the issuance of ADB’s Project 
completion report unless a longer period is agreed in the EMPs, and disclose 
relevant information from such reports to respective affected people under 
Environmental Safeguards promptly upon submission; (b) if any unanticipated 
environmental and/or social risks and impacts arise during construction, 
implementation or operation of the Project that were not considered in the IEEs 
and the EMPs, promptly inform ADB of the occurrence of such risk or impact, 
with detailed description of the event and proposed corrective action plan; and 
(c) report any actual or potential breach of compliance with the measures and 
requirements set forth in the EMPs promptly after becoming aware of the 
breach. 

(v) ensure, and cause the subproject Implementing Agency to ensure, that no 
proceeds of the Loan are used to finance any activity included in the list of 
prohibited investment activities provided in Appendix 5 of the Safeguards Policy 
Statement. 

(vi) ensure that the core labor standards and the applicable laws and regulations of 
the Borrower are complied with during subproject implementation.  

(vii) cause the subproject Implementing Agency to include specific provisions in the 
bidding documents and contracts financed by ADB under the Project requiring 
that the contractors, among other things: (a) comply with the applicable labor 
law and regulations of the Borrower and incorporate applicable workplace 
occupational safety norms; (b) do not use child labor; (c) do not discriminate 
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workers in respect of employment and occupation; (d) do not use forced labor; 
(e) allow freedom of association and effectively recognize the right to collective 
bargaining; and (f) disseminate, or engage appropriate service providers to 
disseminate, information on the risks of sexually transmitted diseases, including 
HIV/AIDS, to the employees of contractors engaged under the subproject and to 
members of the local communities surrounding the subproject area, particularly 
women. 
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APPENDIX I: MURUN SUBPROJECT ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

A. Introduction 

1. The Upscaling Renewable Energy Sector Project (the Project) will i) increase renewable 
energy capacity for electricity and heating supply in remote grid systems in western Mongolia; 
and ii) enhance the capacity of local public utilities in investment planning, project management, 
and grid control while decarbonizing the Mongolian energy sector.  

2. The Project will be implemented over two phases, with the first phase from 2018-2021 and 
the second from 2019-2023. A subproject EMP has been prepared for each Phase I subproject.  

3. This is the EMP for the Murun 10 MW solar PV subproject at Murun Soum, Khovsgol 
Aimag. The Murun subproject is being implemented in Phase II of the Project. 

B. Objectives 

4. The objectives of the EMP are to ensure i) implementation of identified mitigation and 
management measures to avoid, reduce, mitigate, and compensate for anticipated adverse 
environment impacts; ii) implementation of monitoring and reporting; and iii) the project 
compliance with the Mongolia’s relevant environmental laws, standards and regulations, and 
ADB’s SPS 2009. Organizational responsibilities and budgets are clearly for execution, monitoring 
and reporting for pre-construction, construction, operation and decommissioning phases. 

C. Implementation Arrangements  

5. The MoE will be the Project EA. The AUES will be the IA for this subproject and have the 
day-to-day responsibility for subproject implementation.  

6. Construction contractors will be responsible for implementing the mitigation measures for 
each subproject. Contractors will be required to respond to the environmental specifications in 
the bidding documents in their proposals. Each contractor will also be required to develop a 
Construction Environmental Management Plan (CEMP) which outlines the way in which they will 
comply with the EMP, and will assign a person responsible for environment, health and safety. 
After Project completion, environmental management responsibilities will be handed over to the 
operation and maintenance units of the IAs. 

7. The implementation arrangements for the subproject are illustrated in Figure 1. 
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Figure 1: Murun subproject implementation arrangements. 

 

D. Responsibilities for EMP Implementation  

1. Steering Committee   

8. Chaired by the MoE and including the Ministry of Finance (MoF), WES, AUES, and NREC, 
the Steering Committee will provide overall guidance to the Project implementation. 

2. Ministry of Energy (MoE)   

9. The MoE will be the EA for the project and the primary point of contact with ADB. It will 
appoint environmental and social safeguards staff to its Project Management Unit (MoE PMU), 
and will be responsible for overall project planning and management, coordination, and monitoring 
and supervision. In relation to environment safeguards, the MoE PMU will: 

- Have overall responsibility for ensuring the implementation of the EMP. 
- Ensure allocation of sufficient budget for EMP implementation and monitoring. 
- Ensure compliance with loan assurances, including all the requirements specified in the 

EMPs.  
- Ensure that the necessary environmental clearances and permits are secured for the 

project. 
- Provide coordination and supervision support to the subproject IAs. 
- Coordinate resolution of complaints under the GRM. 
- Liaise with ADB on the implementation of the EMPs and corrective actions. 
- Review the environmental monitoring reports submitted by the subproject IAs. 
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- Submit environmental monitoring report to ADB for disclosure. 
- Incorporate the results of the environmental monitoring reports into progress reports 

submitted to ADB. 
 
3. Subproject Implementing Agency (IA)   

10. The IA will appoint environmental and social safeguards focal points. The IA will have 
direct day-to-day responsibility for ensuring the implementation of the EMPs, including: 

- Revise the IEE and EMPs as required during detailed design. 
- Ensure that national EIA and revised IEE/EMP requirements are included in the bidding 

documents and civil works contracts. 
- Obtain all necessary environmental clearances and permits for the project. 
- Coordinating delivery of the training program described in this EMP.  
- Require the contractors to develop CEMPs (one for each subproject) in compliance with 

the EMP, and review and approve CEMPs. 
- Ensure the contractors implement the CEMPs properly and in compliance with the 

requirements of the relevant EMPs. 
- Ensure that the contractors comply with the relevant environmental management and 

protection requirements and regulations of Mongolia and the ADB, and with any Project 
environmental or social loan covenants and assurances. 

- Identify any environmental issues during implementation and propose necessary 
corrective actions. 

- Undertake ongoing outreach and communications with project stakeholders and affected 
persons (APs). 

- Ensure implementation of the GRM such that complaints from affected persons are 
efficiently and effectively resolved.  

- Ensure implementation of the environmental monitoring presented in the EMPs 
environmental monitoring plans. 

- Review and consolidate quarterly environmental monitoring reports submitted by the 
contractors. 

- Prepare and submit consolidated semi-annual (during construction phase) and annual 
(during operational phase) environmental monitoring reports to MoE PMU for onward 
submission to ADB. 
 
4. Subproject Contractors 

11. The subproject contractors will be responsible for construction of the Project Outputs, 
including implementing the relevant EMP mitigation measures. The contractors will also submit 
quarterly environmental reports to their relevant IA on EMP implementation, and will be required 
to report any spills, accidents, fires and grievances received and take appropriate action. 

5. Independent Environmental Consultant (IEC) 

12. A qualified independent environmental consultant will be recruited to support the EA PMU 
and IAs in environmental monitoring, reporting, GRM implementation, and delivery of the training 
program. 

6. Ministry of Environment and Tourism (MoET) 

13. The MoET may undertake inspections and monitoring at their discretion. 
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7. ADB 

14. ADB will conduct environmental safeguard due diligence during Project review missions. 
ADB will review the semi-annual (during construction phase) and annual (during operational 
phase) environmental monitoring reports submitted by the EA PMU and will disclose the reports 
on its website. If the EA PMU fails to meet safeguards requirements described in the EMPs, ADB 
will seek corrective measures and advise the EA on items in need of follow-up actions.  

E. Potential Impacts and Mitigation Measures 

15. The potential impacts of the subproject during construction and operation have been 
identified and appropriate mitigation measures developed (see Chapter V of the Murun subproject 
IEE). Detailed impacts and mitigation measures are presented in Table 1. 

16. The mitigation measures will be incorporated into subproject detailed design, bidding 
documents, construction contracts and operational management manuals. The effectiveness of 
these measures will be evaluated based on environmental inspections and monitoring to 
determine whether they should be continued, improved or adjusted. 

F. Environment Monitoring Plan 

17. An EMoP to monitor the environmental impacts of the subproject and assess the 
effectiveness of mitigation measures is presented in Table 2. The EMoP is focused on compliance 
inspections undertaken by the IA supported by the IEC. The results will be used to assess: (i) the 
extent and severity of actual environmental impacts against the predicted impacts and baseline 
data collected before the subproject implementation; (ii) performance or effectiveness of 
environmental mitigation measures or compliance with pertinent environmental rules and 
regulations; (iii) trends in impacts; (iv) overall effectiveness of EMP implementation; and (v) the 
need for additional mitigation measures and corrective actions if non-compliance is observed. 
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Table 1:  Murun subproject EMP. 

Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

A. Preconstruction Phase 

Detail  
Design  
Stage 

Environmental 
Management 
Readiness 

− This EMP will be updated as required and 
incorporated into the detailed design. 

− The updated EMP requirements will be incorporated 
into tender and contract documents. 

− A detailed assessment of earthquake risks will be 
undertaken and the result incorporated into the 
subproject designs as appropriate. 

− The subproject contractor will develop a subproject 
CEMP that outline the manner by which they will 
comply with the requirements of the IEE and EMP. 

− In accordance with the GRM presented in Chapter 
VIII of the Project IEE, the EA PMU will be assigned 
overall responsibility for the GRM; GRM training will 
be provided for the contractors, EA PMU, subproject 
IA, and GRM access points; and the GRM access 
point phone numbers, fax numbers, addresses and 
emails will be disseminated at the construction site. 

− Residents and key stakeholders in will be informed 
and consulted. 

EA PMU and 
subproject IA  

EA and ADB  Included in EA 
and subproject 
IA  operations 

budget 

B. Construction Phase 

Topography 
and Soils 

Erosion, borrow 
and spoil  

Good soil maintenance practices (where applicable): 
− Minimize the area of soil clearance. 
− Maintain slope stability at cut faces by implementing 

erosion protection measures. 
− Use temporary berms or other appropriate temporary 

drainage provisions to prevent stormwater runoff from 
entering adjacent water bodies.  

− Ensure that borrow and spoil deposit areas, if off-site, 
are selected in consultation with Soum authorities, 
and are located away from residential areas, water 

Subproject 
Contractor 

IA supported by 
IEC, Soum 
authorities 

 Included in the 
construction 

contract 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

bodies, dry river beds and valuable pasture/grazing 
land. 

− After use, grade borrow and spoil areas to ensure 
drainage and visual uniformity. 

Ambient Air Fugitive dust 
generated by 
construction 
activities, gaseous 
air pollution (SO2, 
CO, NOx) from 
construction 
machinery 

Good site maintenance practices implemented: 
− Stockpiles will be managed to reduce problematic 

fugitive dust emissions, including covering if 
necessary. Water spraying is to be used only if other 
techniques are unsuccessful. 

− The locations of the stockpiles will be downwind of 
sensitive receptors (if applicable). 

− Construction site management: Water will be sprayed 
on construction sites and material handling routes if 
monitoring indicates fugitive dust is impacting 
residents. 

− Transport of materials: Trucks carrying earth, sand or 
stone will be covered with tarpaulins or other suitable 
cover. Construction vehicles and machinery will be 
maintained to a high standard to minimize emissions. 

− Manufacturing plants:  Site any plants for the 
production of concrete at least 500 m downwind from 
the nearest dwelling. 

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 

 Equipment 
Procurement 

It is expected that major equipment will be sourced from 
outside of Mongolia. Equipment will be required to meet 
technical specifications including ability to withstand 
predicted climate changes. Once required technical 
specifications are met, preference will be given to 
regional suppliers so as to minimize transport 
requirements and associated greenhouse gas and other 
emissions. 

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 

Surface and 
Ground 
Water 

Construction and 
domestic 
wastewater 

Good wastewater practices implemented: 
− Temporary drainage provision will be provided during 

construction to ensure that any storm water running 
off construction areas will be controlled.   

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

− Construction sites will be equipped with adequate 
potable water and temporary sanitation facilities. 

Flooding Flood damage − Avoid works during high precipitation periods.  Subproject 
contractor 

IA  Subproject 
construction 

budget 
Waste Waste 

management and 
resource use 

Good waste management practices and the adoption of 
the waste hierarchy: 
− The preference is for prevention of waste at source. 

Procurement options will play a role in waste 
prevention as the procurement of materials which 
have less packaging for example, would be 
preferable. Excavated soil will be used for backfilling 
to the maximum extent. Waste minimization is the 
second preferred option. This means the effective 
management of materials on site through good 
house-keeping and work planning, in order to 
generate less waste. Reuse or recycling options 
should be considered prior to disposal, separate 
containers for recyclables shall be used if there is a 
market for the materials. Disposal of waste which 
cannot be reused or recycled shall take place at sites 
authorized by authorities. 

− Storage and containment: Provide appropriate waste 
storage containers for worker’s construction wastes, 
regularly haul to an approved disposal facility. 

− General Management: Prohibit burning of waste at all 
times.  

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 

 Hazardous and 
polluting materials 

Good waste management practices implemented: 
− Storage facilities for fuels, oil, chemicals and other 

hazardous materials will be within secured areas on 
impermeable surfaces provided with dikes, and at 
least 300 m from drainage structures, important water 
bodies and other sensitive receptors. 

− Storage facilities for hazardous materials will be 

Subproject 
Contractor and 

Suppliers 

IA supported by 
IEC 

 Included in the 
construction 

contract 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

placed on impermeable surfaces with a storage 
capacity of at least 110% of the capacity of the 
hazardous materials stored.  

− Signs will be placed at chemicals and hazardous 
materials storage sites to provide information on type 
and name of chemicals and hazardous materials. 

− Spill response procedures will be developed 
(including provision of absorbents at hazardous 
materials storage facilities), and all spills will be 
cleaned immediately. 

− Providers of hazardous materials will be responsible 
for removing and or recycling them if they become 
wastes, either in Mongolia in licensed facilities, or 
through transport to a licensed facility in another 
country in the region. All exports of hazardous wastes 
must be with the review and approval of the MoET, 
and all necessary export licenses must be obtained. 

− Vehicles and equipment will be properly maintained 
and refueled either off-site in local garages or other 
similar facilities. Washing or repair of machinery in or 
near surface waters is prohibited. 

Socio-
economic 
Resources 

Traffic Impacts Good traffic and road management practices: 
− Transportation routes and delivery schedules planned 

in consultation with relevant road management 
authorities.  

− Any damage caused by construction traffic will be 
repaired by the subproject contractor. 

− Vehicles transporting construction materials or wastes 
will be required to slow down when passing through 
or nearby sensitive locations. 

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 

 Worker 
Occupational 
Health and Safety 
(OHS) 

Good construction OHS practices implemented as per 
the EHS Guidelines: 
− All relevant Mongolian safety regulations will be 

strictly enforced. 

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

− All workers will be will be equipped with appropriate 
personal protective equipment (PPE), such as hard 
hats, insulating and/or fire resistant clothes, 
appropriate grounding, hot line and uninsulated tools, 
safety gloves, safety goggles, fall protection system 
including safety belts and other climbing gear (for 
work at heights), ear protection, etc. PPE will be 
maintained and replaced as necessary. 

− All work at height will be prohibited during non-
daylight hours, during periods of fog, and during 
periods of strong wind. 

− Construction sites will be equipped with adequate 
potable water and temporary sanitation facilities. 

− Training will be provided to workers in all aspects of 
OHS, including prevention of communicable diseases 
(including HIV/AIDS) prior to the start of construction 
and on a regular basis (e.g. monthly briefings). 

 
Emergency Response Procedures (ERP): 
− Emergency response procedures will be developed, 

including communication protocols for interaction with 
local and regional emergency response providers, 
protocols for shutting down power, firefighting 
response procedures, provision of appropriate 
firefighting equipment, training for workers on fire 
response, and record keeping. 

− Medical emergency response procedures will be 
developed covering both workers and community 
members (when affected by project related activities), 
including communication protocols for interaction with 
local and regional emergency response providers, 
first aid equipment on site, contact information for the 
nearest ambulance and medical facilities, training for 
workers on initial on-site emerge response, protocols 
for informing and transferring injured workers to local 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

or provincial health centers, and record keeping. At 
least one trained first-aid worker will be available at 
the construction site.  

− Training will be provided to workers in all aspects of 
the ERP. 

 Communicable 
diseases 

− To address the risks of COVID-19, contractors will 
develop a health and safety plan to address the 
outbreak of COVID-19 and other potential 
communicable diseases during construction, which 
will include implementation of COVID-19/other 
communicable diseases  prevention measures, 
including disinfection/cleaning of office buildings, 
construction sites and labor camps, on-site 
temperature checks, social distancing measures, 
mandatory use of personal protective equipment such 
as facemasks, provision of handwashing stations and 
hand sanitizers etc., and procedures to be adopted in 
the event any worker is infected with COVID-19 or 
other communicable diseases. 

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 

   Community health 
and safety risks 

Good community health and safety practices, including:  
− Outreach to local communities to disseminate 

knowledge about safety at or near the construction 
sites, installation of site safety fencing and warning 
signs (in Mongolian language). 

− On site supervision personal (including night guards), 
as determined by the risk, to prevent unauthorized 
access to construction areas. 

− Signs will be placed at construction site in clear view 
of the public and made secure to avoid public access. 

Subproject 
Contractor 

IA supported by 
IEC 

 Included in the 
construction 

contract 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

 PCRs If any chance finds of PCRs are encountered: 
− construction activities will be immediately suspended; 
− destroying, damaging, defacing, or concealing PCRs 

will be strictly prohibited in accordance with 
Mongolian regulations; 

− the local Cultural Heritage Bureau will be promptly 
informed and consulted; and,  

− construction activities will resume only after thorough 
investigation and with the permission of the local 
Cultural Heritage Bureau.  

Subproject 
Contractor 

IA supported by 
IEC, local Cultural 
Heritage Bureau 

 Included in the 
construction 

contract 

C. Operation Phase 

Water Water Use − Solar plants will make limited use of water for 
cleaning purposes. It is recommended that operators 
only clean twice during the high-power season, such 
as early and mid-summer.  

− Rainwater catchments will avoid the necessity of 
relying on well water or municipal (potable) water. 
Well water will be avoided as calcified water can do 
more harm than good. 

Subproject 
Operator 

EA  Subproject 
operating 
budget 

Solar Glare Impacts on airport 
and road users 

The Murun solar plant has been sited to the south of the 
town to avoid any solar glare risks to the airport. In addition,  

− the PV arrays will be strongly tilted and will be facing 
south (the town is too the north). 

− the PV solar cells will have antireflective coatings 
designed for minimum reflection in order to obtain 
maximum irradiation.  

EA and IA during 
design 

EA  Construction 
budget 

Waste Solid and 
Hazardous 
Wastes 

− Domestic wastes will be collected and disposed at 
approved local waste disposal site. 

− Equipment that requires replacement will be recycled 
by the equipment provider, either in Mongolia in 
licensed facilities, or through transport to a licensed 
facility in another country in the region.  

Subproject 
Operator 

EA  Subproject 
operating 
budget 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

− It will be a contractual requirement that the solar 
panel supplier will ensure that used or faulty panels 
will be disposed either in Mongolia in licensed 
facilities, or through transport to a licensed facility in 
another country in the region. 

− Wastes that are considered hazardous will be 
disposed by the provider, either in Mongolia in 
licensed facilities, or through transport to a licensed 
facility in another country in the region. 

− All exports of hazardous wastes must be with the 
review and approval of the MoET, and all necessary 
export licenses must be obtained. 

Fauna Bird electrocutions 
and collisions on 
power lines 

Distribution OHL will feature bird friendly designs 
developed in consultation with the Mongolian Wildlife 
Science and Conservation Centre and the relevant local 
power company. Technical advice will also be sought 
from leading avian powerline interaction experts, such as 
guidelines produced by the Avian Power Line Interaction 
Committee (APLIC). Bird friendly design could include 
ensuring a safe distance between energized wires or 
between energized and grounded parts; designing 
crossarms, insulators and other parts of powerlines such 
that that birds find no opportunity to perch near 
energized power lines that might be hazardous; and, the 
use of marker balls, bird diverters, or other devices to 
increase line visibility. 

Subproject 
Contractor in 

consultation with 
PMU safeguards 

staff, relevant 
specialists and 

ADB  

IA supported by 
IEC 

 Included in the 
construction 

contract 

Occupational 
Health and 
Safety 

Worker safety Good operation OHS practices implemented as per the 
EHS Guidelines: 
− Workers will wear PPE, such as safety shoes or 

boots with non-slip soles, goggles, etc., to protect 
workers from potential safety hazards. 

− Check electrical equipment for safety before use; 
verify that all electric cables are properly insulated; 
take faulty or suspect electrical equipment to a 
qualified electricity technician for testing and repair. 

Subproject 
Operator 

EA  Subproject 
operating 
budget 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

− All workers will undergo periodic examinations by 
occupational physician to reveal early symptoms of 
possible chronic effects or allergies; and 

− Health and safety will be incorporated into the regular 
staff training programs, including prevention of 
communicable diseases. 

 Communicable 
Diseases 

− To address the risks of COVID-19, the operator will 
develop a health and safety plan to address the 
outbreak of COVID-19 and other potential 
communicable diseases during operation, which will 
include implementation of COVID-19/other 
communicable diseases  prevention measures, 
including disinfection/cleaning of office buildings, 
construction sites and labor camps, on-site 
temperature checks, social distancing measures, 
mandatory use of personal protective equipment such 
as facemasks, provision of handwashing stations and 
hand sanitizers etc., and procedures to be adopted in 
the event any worker is infected with COVID-19 or 
other communicable diseases. 

Subproject 
Operator 

EA  Subproject 
operating 
budget 

 Community Health 
and Safety 

− Solar plant to be fenced and equipped with warning 
signs in Mongolian. 

Subproject 
Operator 

EA  Subproject 
construction 

budget 
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Item 
Potential 

Impacts and 
Issues 

Mitigation Measures and/or Safeguards 
Responsibility  

Source of 
Funds Implemented 

By Supervised By 

Climate Risk Adaptation to 
observed and 
Projected Climate 
Change 

− Design parameter for all Project solar array supports 
be increased to a range of -45 to +40 °C; 

− Heat resistant materials and products to be used 
where available; 

− Solar arrays designed to withstand future projected 
extreme wind speed events; 

− Solar arrays monitored for dust accumulation, and 
cleaned on a regular and as necessary basis; and 

− Flood dykes and site drainage to be installed to 
protect sites from flash flooding. 

− Snow accumulations to be monitored and snow to be 
removed if necessary so as to avoid build up. 

EA PMU and 
subproject IA  

EA and ADB  Included in EA 
and subproject 

IA design, 
construction 

and operation 
budgets 

ADB = Asian Development Bank; EA = Executing Agency; IA = Implementing Agency; PMU = Project Management Unit. 
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Table 2: Murun subproject EMoP  

Subject Parameter Location Frequency Implemented  
by 

Supervised    
by  Source of Funds 

A. Pre-construction Phase 
Air Pollution PM10, PM2.5 Construction site  Once before 

construction 
commences 

IA or a third 
part monitoring 

company 
contracted by 

IA 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
 

Noise Noise level Construction site  Once before 
construction 
commences 

IA or a third 
part monitoring 

company 
contracted by 

IA 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
 

B. Construction Phase 

Erosion and 
Spoil 

Compliance inspection 
of soil erosion 
management 
measures. 

Construction site, 
spoil disposal sites 

Monthly during 
construction; and once 
after completion of spoil 
disposal 

IA 
environmental 

and social staff, 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
IEC: IEC Budget 

Air Pollution Compliance inspection 
of site maintenance 
measures. 

Construction site, 
spoil disposal sites 

Monthly during 
construction; and once 
after completion of spoil 
disposal 

IA 
environmental 

and social staff, 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 
IA: IA Budget 
IEC: IEC Budget 

 PM10, PM2.5 monitoring 
if complaints received. 

Complaint site As necessary IA or a third 
part monitoring 

company 
contracted by 

IA 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
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Subject Parameter Location Frequency Implemented  
by 

Supervised    
by  Source of Funds 

Surface and 
Groundwater  

Visual compliance 
inspection of 
wastewater mitigation 
measures. 

Construction site  Monthly  IA 
environmental 

and social staff, 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 
IA: IA Budget 
IEC: IEC Budget 

Solid Waste Compliance inspection 
of domestic and 
construction waste 
collection and disposal 

Waste collection 
and disposal sites. 

Monthly IA 
environmental 

and social staff, 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
IEC: IEC Budget 

Hazardous and 
Polluting 
Materials 

Compliance inspection 
of hazardous materials 
management and 
recycling. 

Storage facilities 
for fuels, oil, 
chemicals and 
other hazardous 
materials. Vehicle 
and equipment 
maintenance 
areas. 
 

Monthly IA 
environmental 

and social staff, 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
IEC: IEC Budget 

Socioeconomic 
Impacts 

Visual inspection of 
construction site to 
check construction site 
safety, community safety,  
implementation of 
GRM,  accidents 
involving public and 
workers, public 
complaints, etc.  

Working sites near 
sensitive receptors 

Monthly IA 
environmental 

and social staff, 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 IA: IA Budget 
IEC: IEC Budget 

All near miss, no lost 
time, lost time and fatal 
accidents recorded and 
reported against a 
performance standard 
of zero incidents 

Construction site Monthly IA EA, local 
environmental 
authority and 
MoET at their 

discretion 

 IA budget 
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Subject Parameter Location Frequency Implemented  
by 

Supervised    
by  Source of Funds 

Compliance inspection 
to determine workers 
have appropriate PPE 

Construction site Monthly PMU 
environmental 
and social staff 
supported by 

IEC 

PMU, local 
environmental 
authority at its 

discretion 

 PMU SS: PMU Budget 
IEC: LICE Budget 

B.  Operation Phase 

Water Use 

Compliance inspection 
of solar panel cleaning 
water source 

Solar plant Annually IA EA, local 
environmental 
authority and 
MoET at their 

discretion 

 IA operating budget 

Wastewater Compliance inspection  

Sanitary facilities Annually IA EA, local 
environmental 
authority and 
MoET at their 

discretion 

 IA operating budget 

Solid and 
Hazardous 
Wastes 

Compliance inspection 
of hazardous materials 
management and 
recycling. 

Storage facilities for 
fuels, oil, chemicals 
and other 
hazardous 
materials. Vehicle 
and equipment 
maintenance areas. 

Annually IA EA, local 
environmental 
authority and 
MoET at their 

discretion 

 IA operating budget 

Health and 
Safety 

Compliance inspection 
of worker and 
community health and 
safety measures 

Solar plant Annually IA EA, local 
environmental 
authority and 
MoET at their 

discretion 

 IA operating budget 
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Subject Parameter Location Frequency Implemented  
by 

Supervised    
by  Source of Funds 

All near miss, no lost 
time, lost time, 
communicable 
diseases and fatal 
accidents recorded 
and reported against a 
performance standard 
of zero incidents 

Solar plant Annually IA EA, local 
environmental 
authority and 
MoET at their 

discretion 

 IA operating budget 

ADB = Asian Development Bank; EA = Executing Agency; IA = Implementing Agency; PMU = Project Management Unit. 
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G. Performance Indicators 

16. Performance indicators (Table 3) have been developed to assess the implementation of 
the EMP. These indicators will be used to evaluate the effectiveness of environmental 
management. 

Table 3: Performance Indicators 

No. Description Indicators 
1 Staffing (i) IA has appropriately qualified staff. 

2 Budgeting 
(i) Environment mitigation cost during construction and operation is 

sufficiently and timely allocated. 
(ii) Environment monitoring cost is sufficiently and timely allocated. 

3 Monitoring 

(i) Compliance monitoring is conducted by EA PMU, IA, and IEC per 
EMoP. 

(ii) Pre-construction ambient and noise monitoring is conducted by IA or 
3rd party environmental monitoring companies. 

4 Supervision 

(i) ADB mission to review EMP implementation at least once a year 
during the construction phase. 

(ii) Local environmental authorities to supervise monitoring at their 
discretion. 

5 Reporting 
(i) Semi-annual (during construction period) and annual (during 

operation) subproject specific environmental monitoring reports 
prepared by EA PMU with the support of IEC. 

6 Capacity 
Building 

(i) Subproject Construction Environmental Management Plans are 
developed and in place before substantive construction activities 
begin. 

(ii) Training on Construction Environmental Management Plans, ADB 
safeguard policy, EMP implementation, and GRM is provided to at 
the beginning of subproject implementation. 

(iii) Training on EMP implementation and best international practices is 
provided prior to project operation. 

7 
Grievance 
Redress 
Mechanism 

(i) GRM contact persons designated at IA, and GRM contact 
information disclosed to the public before construction. 

(ii) All complains are recorded and processed within the set time 
framework in the GRM of this IEE. 

8 
Compliance with 
Mongolian 
standards 

(i) Subproject complies with the Mongolian environmental laws and 
regulations and meets all required standards. 
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H. Environment Reporting 

18. The environmental reporting requirements during the implementation of the subproject are 
summarized in the Table 3. 

Internal Reporting 

19. During construction periods the subproject contractor will be responsible for conducting 
internal reporting on construction activities, including compliance with the EMP. Results will be 
reported through quarterly reports to the IA.  

20. The IA will submit semi-annual reports to the EA PMU on EMP implementation based on 
subproject contractor internal reporting and the results of compliance inspection monitoring. 

Reporting to ADB  

21. The EA PMU with support from the IEC will submit environmental monitoring reports semi-
annually during construction and annually during operation on EMP implementation to the ADB. 
The semi-annual/annual environmental monitoring reports will include (i) progress made in EMP 
implementation; (ii) overall effectiveness of the EMP implementation (including public and 
occupational health and safety); (iii) environmental monitoring and compliance; (iv) institutional 
strengthening and training; (v) public consultation, information disclosure and GRM; and (vi) any 
problems encountered during construction and operation, and the relevant corrective actions 
undertaken. ADB will disclose the English version of the reports on its website. An environmental 
monitoring report template is presented in IEE Appendix V. 

I. Training and Capacity Building 

22. To ensure effective implementation of the EMP, the capacity of the EA and IAs and 
contractors will be strengthened. The main training emphasis will be to ensure that the contractors, 
IA and EA PMU are well versed in environmentally sound practices and are able to undertake all 
construction and operation with the appropriate environmental safeguards. The training will focus 
on both construction and operation phases of the project. The training program is summarized in 
Table 4. 

J. Estimated EMP Budget  

23. The estimated budgets for environmental mitigation and monitoring are summarized in 
Table 5.  

K. Mechanisms for Feedback and Adjustment 

24. Based on environmental inspection and monitoring reports, the EA PMU with the 
assistance from the IEC shall decide whether (i) further mitigation measures are required as 
corrective actions, or (ii) some improvements are required for environmental management 
practices. 

25. The effectiveness of mitigation measures and monitoring plans will be evaluated by a 
feedback reporting system. Adjustment to the EMP will be made, if necessary. The need to update 
and adjust the EMP will be reviewed when there are design changes, changes in construction 
methods and program, negative environmental monitoring results or inappropriate monitoring 
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locations, and ineffective or inadequate mitigation measures. The EA PMU will inform ADB 
promptly on any changes to the project and needed adjustments to the EMP. The updated EMP 
will be submitted to ADB for review and approval, and will be disclosed on the ADB project website.  

 

Table 4: Institutional strengthening and training.  

Topic Attendees Contents Frequency Cost USD 
EMP 
Implementation 

EA PMU, IA, 
subproject 
contractors  

EMP contents, EMP adjustment if 
needed, prepare CEMPs, roles and 
responsibilities, monitoring, 
supervision and reporting procedures 

Once prior to 
project 

construction 

5,000 
 

Grievance 
Redress 
Mechanism 
(GRM) 

EA PMU, IA, 
subproject 
contractors  

GRM procedures; roles and 
responsibilities 

Environmental 
Protection 

EA PMU, IA, 
subproject 
contractors  

Pollution control on construction site 
(air, noise, wastewater, solid waste) 

Environmental 
Monitoring Plan 
(EMoP) 

EA PMU, IA, 
subproject 
contractors  

Monitoring methods, data collection 
and reporting requirements 

Safety Training EA PMU, IA, 
subproject 
contractors 

Traffic safety, construction safety, 
road safety, occupational safety 

Note: there is one training program covering all 4 subprojects. 

 

Table 5: EMP budget. 

 

# Units Cost
Construction Phase
Mitigation Measures Cost - -  -  -  Included in Construction Costs  -  -  -
Inspection & Monitoring Monthly Cost 250$              6 1,500$                             
Training Program Cost 500$              1 500$                                
Public Consultation Costs 500$              2 1,000$                             
LIEC - National Monthly Cost 4,000$          2 8,000$                             
    Subtotal  11,000$                           

Operation Phase
Mitigation Measures Annual Cost - -  -  -  Included in Operating Costs  -  -  -
Inspection & Monitoring Monthly Cost 250$              3 750$                                
Training Program Cost 500$              1 500$                                
Public Consultation Costs 500$              1 500$                                
IEC - National Monthly Cost 4,000$          1 4,000$                             
    Subtotal 5,750$                             

TOTAL 16,750$                           

Murun

Source: ADB PPTA consultants. 
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 APPENDIX II: DEIA APPROVAL 
 

Murun 10 MW solar PV facility 
 
 

As of April 22 2021 the Murun DEIA has approved by the Ministry of Nature, Environment, and 
Tourism. However, due to COVID-19 related delays the official approval is not yet available.
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 APPENDIX III: CIVIL AVIATION AUTHORITY OF MONGOLIA APPROVAL LETTER 
 
Original letter from Civil Aviation Authority of Mongolia endorsing Murun 10 MW Solar PV site. 
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Translation: 
 

Implementing agency of Government 
CIVIL AVIATION AUTHORITY OF MONGOLIA 

KHUVSGUL PROVINCE AIRPORT 
213600 Murun soum, Khuvsgul province 67123 

Tel: 7038-2002, Fax: (976-11) 71-28-61-41, (976) 7038-2006 
 

February 8th, 2021, №16 
 

Re: №8 dated February 2nd, 2021 
 

TO: MINISTRY OF ENERGY, UPSCALING RENEWABLE ENERGY SECTOR PROJECT 
 

INFORMATION STATEMENT 
The proposed project development is outside the Airport Safety Zone.  

 
 

Director /Signature and Stamp/ D.Khishigbat 
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 APPENDIX IV: PUBLIC CONSULTATION RECORDS  
 

Questionnaire Participants 
 

No. Name Age group Gender 
1 Э.Даваахүү 25-40 Male 
2 О.Болдсайхан 25-40 Male 
3 Өсөхийн Баярсайхан 41-60 Male 
4 Б.Б 25-40 Female 
5 Б.Мягмаржав 25-40 Female 
6 Наранчулуун Оюунжаргал 25-40 Female 
7 О.Алтантариа 25-40 Female 
8 Н.Наранбаатар 41-60 Male 
9 Solongo.B 25-40 Female 
10 Т.Алтантуяа 41-60 Female 
11 Т.Баасандалай 25-40 Female 
12 Ч.Пүрэвдолгор 25-40 Female 
13 А.Дэлгэрсүрэн 25-40 Female 
14 Түмэндэмбэрэл Мягмарсүрэн 41-60 Male 
15 Батбэх Мөрөнчимэг 25-40 Female 
16 B.Davaakhuu 41-60 Female 
17 Б.Хулан 18-24 Female 
18 Ш. Пүрэвбат  25-40 Male 
19 М.Буяннэмэх 25-40 Female 
20 А. Уранчимэг 25-40 Female 
21 Bold 25-40 Male 
22 Дорждагва 25-40 Female 
23 Сэндэнсүрэн Нансалмаа 41-60 Female 
24 Б. Энхчулуун  25-40 Female 
25 дорж отгонбаяр 41-60 Female 
26 Б.Эрдэнэдалай 60+ Female 
27 З.Ариунтөгс 25-40 Male 
28 Ш.Батзаяа 25-40 Male 
29 Дэлэг Наранцэцэг 41-60 Female 
30 D Amartuya 25-40 Female 
31 dagwasambuu byambaotgon 25-40 Male 
32 Н.Гантулга 25-40 Male 
33 Лхагвадорж Цэнд-Аюуш 18-24 Male 
34 Tumur Batnasan 41-60 Male 
35 М.Оюунчимэг 41-60 Female 
36 Мөнхэрдэнэ Нямдорж 25-40 Male 
37 Ойдов нямдэлгэр 41-60 Male 
38 Соёлмаа 25-40 Female 
39 B.enkhjargal 41-60 Female 
40 С.Сайнзаяа 25-40 Female 
41 П. Отгончимэг 25-40 Female 
42 Санжжав бүжлхам 25-40 Female 
43 Батсайхан-Солонгосайхан 25-40 Female 
44 Товуу Баднаанямбуу 41-60 Female 
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Questionnaire Results 
 
 

 
Figure 1: Age 

 
Figure 2: Gender: 65.9% Female, 34.1% Male 
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Figure 3: Do you support the project? Blue is “I support the project”. Red is “I don’t support the 

project”. 100% of respondents support the project.  

 
Figure 4: What are the expected positive project benefits? The answer “Good” was the highest. 

Other positive impacts that were identified include reduced are air pollution, socio-economic 
benefits, employment opportunities.  
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Figure 5: What are the predicted negative impacts? Of the 44 participants, 36 believe that there 

will be no negative impacts, 4 did not know, and 4 responses included safety concerns with 
transmission line and the solar power plant.  

  

 
Figure 6: What do you think about the current environmental conditions of your neighborhood? 

Blue: Improved, Red: Degraded, Orange: No change, Green: Not sure 
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Figure 7: What are the critical environmental issues? Air quality (79.5%), Water Quality 

(65.9%), Water supply, source point availability (29.5%), Soil Quality (59.1%), Soil degradation, 
erosion (27.3%), Vegetation (18.2%), Pastureland access and capacity (36.4%), Wild Animals 

(13.6%)  

 
Figure 8: What are the potential positive impacts/improvements of the project? Air quality 
(59.1%), Water Quality (34.1%), Water supply, source point availability (25%), Soil Quality 

(50%), Soil degradation, erosion (15.9%), Vegetation (20.5%), Pastureland access and capacity 
(9.1%), Wild animals (4.5%), Employment opportunities (59.1%), Local funds, income sources 

(40.9%), Road and ICT connections (13.6%) 
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APPENDIX V: ENVIRONMENTAL MONITORING REPORT TEMPLATE  
 

Environmental Monitoring Report 
 

 
 
 
 
 
Semi-annual Report 
{Month Year} 
 
 
 

MON: Upscaling Renewable Sector Project  
({Subproject name}) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by the Ministry of Energy for the Asian Development Bank for the Asian Development 
Bank. 
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 CURRENCY EQUIVALENTS 
(as of {Day Month Year}) 

 
Currency unit – Mongolian Tughrik 

 MNT1.00 = $ 
$1.00 = 2,795.61 MNT 

 
 

ABBREVIATIONS 
 
 
 
 
 
 

WEIGHTS AND MEASURES 
 
 
 
 

NOTES 
(i) The fiscal year (FY) of the Ministry of Energy ends on 31 December.  

(ii) In this report, "$" refers to US dollars.  
 
 
 
This environmental monitoring report is a document of the borrower. The views expressed herein 
do not necessarily represent those of ADB's Board of Directors, Management, or staff, and may 
be preliminary in nature. 
 
In preparing any country program or strategy, financing any project, or by making any designation 
of or reference to a particular territory or geographic area in this document, the Asian 
Development Bank does not intend to make any judgments as to the legal or other status of any 
territory or area. 
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 APPENDIX VI: LAND CLEARANCE LETTERS FROM LOCAL GOVERNMENT  
 

Murun Soum 10 MW solar PV plant land certificate and cadastral drawing 
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Murun 110/35/.6 kV Substation (associated facility of the Solar PV Plant) 
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Murun OHL Right of Way Certificate 
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