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EXECUTIVE SUMMARY 

A. Introduction 

1. This is the initial environmental examination (IEE) report for the proposed First Utility-
Scale Energy Storage Project in Mongolia. TСО proposed Project will i) install a 125 MW/160 
MWh battery energy storage system (BESS) in the central energy system (CES) of Mongolia, 
tСО Мountry’s first utility sМalО BESS; anН ii) strОnРtСОn tСО institutional anН orРanizational 
capacity of the national dispatching center (NDC) and the national power transmission grid 
(NPTG). The Project will be located in Songino Khairkhan district in western Ulaanbaatar.  

2. ADB’s ОnvironmОntal safОРuarН rОquirОmОnts arО 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 environmental management plan 
(EMP).   

3. This IEE report has been prepared based on an approved domestic FSR; a domestic 
Baseline Environmental Assessment (BES) and a full Detailed Environmental Impact 
Assessment (DEIA) report; site visits conducted by domestic and international environmental 
consultants; a Climate Risk Assessment (CRA); 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 managed 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 OCHA; and, stakeholder and public 
consultation meetings.  

B. Mongolia Environmental Policy and Legal Framework  

 Mongolian Requirements 

4. Mongolia has enacted a policy and legal framework for environmental assessment and 
management. 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 
protОМtion of tСО ОnvironmОnt аitС spОМial ОmpСasis on ‘Natural RОsourМО RОsОrvО 
AssОssmОnt’ anН ‘EnvironmОntal ImpaМt AssОssmОnt’. TСО latОst amОnНmОnt to tСО 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 suffered the damage. 

5. 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. 

6. 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. 

7. 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 
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possessed land and granting compensation. Other relevant legislation includes The Law on 
Subsoil (1995), Law on Air (2012), and the Law on Wastes (2012). In addition to environmental 
laws and regulations, there are occupational health and safety laws and regulations the EA 
and IA must comply with. 

8. 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. 

9. The Ministry 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, the Department of State 
Administration and Management, the Department of Environment and Natural Resources. 

10. Mongolia has signed on to a number of international environmental conventions, 
including the UN Framework Convention in Climate Change, 1994. In addition, the Mongolia 
has ratified a number of International Labor Organization (ILO) core labor standards. 

11. The Law on Environmental Impact Assessment (1998, amended 2002 and 2012) 
regulates Mongolian EIA requirements. There are two 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 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.  

12. 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.  

13. A Project GEIA was prepared by PPTA national environmental specialist and was 
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 Project DEIA. The DEIA was submitted 
to MNET for approval. 

14. 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. 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 
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WorlН Bank Group’s EHS Guidelines. 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.  

 ADB Requirements 

15. 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 
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.  

16. 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 
impaМts anН risks. A projОМt’s ОnvironmОnt МatОРory is НОtОrminОН by tСО МatОРory of its most 
environmentally sensitive component, including direct, indirect, induced, and cumulative 
impacts. The Project has been classified by ADB as environment category B, requiring the 
preparation of an IEE (this report).  

17. 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. 

C. Project Description 

18. The proposed Project will: 

i. Install a 125 MW/160 MWh BESS in the central energy system (CES) of Mongolia, the 
Мountry’s first utility sМalО BESS. TСО BESS аill bО МolН МlimatО rОsiliОnt, ОquippОН аitС 
an Energy Management System, and will have a life span of 15+ years. Operation of 
the BESS will:  

a. absorb fluctuating renewable power which is otherwise curtailed;  

b. allow for peak shifting to reduce dependency on imports of carbon intensive 
energy from Russia; 

c. enhance frequency regulation support to reduce the impact of intermittent 
large-scale wind, and to a lesser extent solar PV farms, on the stability of the 
CES grid; and, 

d. supply clean electricity to meet growing peak demand in the CES. 

ii. Strengthen the institutional and organizational capacity of the national dispatching 
center (NDC) and the national power transmission grid (NPTG) for: 

a. optimal use of the BESS for renewable electricity evacuation;  
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b. implementation of an operation and maintenance strategy to avoid over 
charging and discharging, and a funding strategy to fully cover operation and 
maintenance cost as well as replacement cost after the end of battery life;  

c. knowledge dissemination to other DMCs facing similar challenges in scaling 
up RE. 

19. The BESS will be located at Khoroo 32, Songino Khairkhan district in western 
Ulaanbaatar, adjacent to the Songino 220/110/35 kV substation. It will be built in a modular 
manner by paralleling blocks of batteries to a suitable MW capacity. The actual arrangement 
will depend on the supplier of the BESS and advice will be taken from the manufacturer with 
regard to the size of blocks and the detailed design of the BESS. 

20. Successful completion of the proposed Project will also allow the connection of an 
additional 350 MW by 2030 of RE capacity into the CES without curtailment, thereby fully 
meeting the РovОrnmОnt’s RE tarРОt by 2030. OnМО fully opОrational tСО projОМt аill: (i) 
evacuate 610 GWh of renewable electricity annually; (ii) reduce sub-bituminous coal use in 
existing CHPs by 219,000 tons annually; and (iii) reduce annual emissions by 842,039 tons of 
CO2, 460 tons of SO2, 180 tons of NOx, and 723 tons of PM. 

21. TСО ProjОМt is aliРnОН аitС tСО GoM’s mОНium anН lonР tОrm RE tarРОts: (i) 125 MW 
of power storage installed to the CES to increase RE power generation and reduce coal fired 
power generation, as presented in the Medium Term National Energy Policy (2018-2023); and 
(ii) RE capacity increased to 20% of total generation capacity by 2023 and 30% by 2030, as 
presented in the State Policy on Energy (2015-2030) and in the Mongolia Nationally 
Determined Contribution in 2015.   

22. Safety will be incorporated in all stages of BESS design to the highest available 
international standards. The BESS will include a battery protection circuit to improve safety by 
making accidents less likely or by minimizing their severity when they do occur; fire protection 
system suitable for the chemistry of the battery and the type of chemical fire that could result, 
and water supply; ventilation and temperature control systems; gas detection and smoke 
detection systems; Emergency Response Procedures (ERP); Occupational and Health and 
Safety (OHS) Plan; and a maintenance plan. A 20 m safety zone will be provided around the 
perimeter of the BESS facility.  

23. The Ministry of Energy (MoE) will be the executing agency (EA) for the project. A 
project steering committee, comprised of MoE, Ministry of Finance, and the implementing 
agency (IA), will be established to provide overall guidance in project management and 
implementation. A project management unit (PMU) under MoE will be responsible for 
managing, coordinating, and supervising the project implementation. The National Power 
Transmission Grid (NPTG), state-owned joint stock company mandated to transport bulk 
power in the CES, will be the IA, and will be responsible for day-to-day management of the 
project. The borrower is the GoM, which will onlend the loan proceeds to NPTG. 

24. A BESS construction contractor will be recruited through an Engineer-Procure-
Construct (EPC) contract to construct the BESS, including detailed design, permitting, and 
procurement, transportation and supply and installation of all equipment including batteries.  

25. The project will be financed by ADB loan and the High-Level Technology Fund grant 
of US$3 million. The BESS will be planned and constructed over 18 months.  

D. Description of the Environment 

26. Mongolia is a landlocked country in east-central Asia bordered by Russia to the north 
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and China to the south, east and west.  It has an area of 1,564,116 km2, an average elevation 
of 1,580 meters above sea level (masl), and a population of 3.286 million. With a population 
density of 2.10 inhabitants per km2, Mongolia is one of the most sparsely populated countries 
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. 

27. Ulaanbaatar, tСО Мapital of MonРolia, is tСО Мountry’s larРОst Мity, anН СomО to 1.3 
million people (45% of the population). It is administrated as an independent municipality. It 
spans an administrative area of 4,704 km2 and is comprised of 9 districts (düüregs). 

28. The BESS will be located in Songino Khairkhan district in western Ulaanbaatar, 
adjacent to the Songino 220/110/35 kV substation. Songino Khairkhan District encompasses 
muМС of Ulaanbaatar’s’ аОstОrn anН nortСОrn arОa, ОбtОnНs to tСО footСills of SonРino KСairkСan 
mountain. 

 Physical Resources 

29. Songino substation is located 3 km from the northern bank of the Tuul River in the 
upper portion of the watershed, on the western side of Ulaanbaatar. The Project area is 
characterized primarily by shallow grassland and shrubland shallow rolling valleys. The site 
itself is located at approximately 1,350 masl on a valley sloping shallowly to the southwest, 
with the low hills of Songino Mountain to the east. The site will require leveling and fill of the 
lower lying areas up to 4 m in height. 

30. The geology of the Project area is mainly Devonian and Carboniferous low permeability 
sedimentary rocks intruded by granite basement rock. The basement rock is overlain by 
Cretaceous sandstone and mudstone, clay and sand Neogene deposits, and Quaternary sand 
and gravel deposits. Site soils are typical of valleys in the area, semi-desert rocky sandy clay 
loams. TСОrО is no knoаn pОrmafrost in tСО projОМt arОa. TСis аill nООН to bО assОssОН 
СoаОvОr prior to МonstruМtion. 

31. Land use within Songino Khairkhan district is predominately pasture and grasslands. 
The land at the Project site foot print is not currently used or occupied. The site is immediately 
adjacent to the Songino substation and wraps around it on three sides.  

32. 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 VI zone. The map indicates that the site is not in the highest risk areas of Western 
Mongolia (e.g. Degree IX and above). According to the World Bank Global Facility for Disaster 
Reduction and Recovery (GFDRR) hazard screening tool ThinkHazard, the site is in a very 
low earthquake hazard risk zone, and the impact of earthquake need not be considered in 
different phases of projects, in particular during design and construction. Nonetheless, there 
are several known active faults in the Ulaanbaatar area, and the Project site is near Emeelt 
fault, an NW-SE direction active fault located 15 km southwest from Ulaanbaatar.  

33. The Project site is located in the upper reaches of the Tuul River basin. Annual mean 
river flow at Ulaanbaatar is 26.6 m3/s, and at Songino is 25.8 m3/s. During high flow years the 
mean 5 % probability flow is 59.1 m3/sec and in low flow years the mean 97 % runoff of the 
Tuul River is 6.0 m3/sec. The maximum flow of the Tuul River occurs during summer rainfall 
floods and not the spring melt.  

34. The Project site is 3 km from the northern bank of the Tuul River at an elevation of 
1,350 masl. The area has desert like conditions, and there are no permanent surface water 
bodies or streams on or adjacent to the site. The site is over 120 m higher than the adjacent 
Tuul River, and is reportedly not at risk from spring floods. There are three small ephemeral 
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streams on the shallow hills to the east of the Songino substation. These are normally dry and 
are reported to have active flows only during high rainfall events.  

35. Mongolia lies in the North Temperate Zone and has a severe continental climate, 
characterized by low precipitation and high daily and seasonal temperature ranges. It has long 
cold winters and short summers during which most of the precipitation falls. Winter is typically 
from November/December to March/April; spring from April through May; summer from June 
through August; and fall from September to October/November.   

36. Ulaanbaatar has the largest annual temperature fluctuations of any capital city 
worldwide, with temperatures ranging from approximately - 30° C to 25 °C. Mean annual 
temperature ranges from -0.9 °  to 2.4 ° ; mОan аintОr tОmpОraturОs ranРО from -19.3 °  to 
-22.5 ° , anН summОr mОan tОmpОraturОs ranРОs from 14.3 °  to 15.3 ° .  

37. Average annual precipitation in Ulaanbaatar ranges from approximately 255 to 280 
mm, with the majority of the precipitation occurring during summer thunderstorms. It typical 
rains from 90 to 150 days per year, and snows from 25 to 30 days per year. Snow cover occurs 
from 140 to 170 days per year. Thunderstorms occur from 30 to 35 days during the warm 
season. High intensity rainfalls in the summer can lead to flash flooding. 

38. The dominant wind direction in Ulaanbaatar is northwest, observed to blow through 
the city in 30 to 40% of the cases in any month of the year. Average monthly wind speeds are 
is from 1.6 m/sec (in January and December) to 4.4 m/sec (in May). Annual average solar 
radiation is 172 MJ/m2/day, and is highest in April (636 MJ/m2/day). Monthly sunshine average 
168 hours, and is highest in December. 

39. A Climate Risk Assessment (CRA) was undertaken for the project. According to 
MonРolia’s IntОnНОН Nationally DОtОrminОН Contribution (INDC) to tСО UNFCCC, tСО annual 
mean air temperature over Mongolia has increased by 2.07 °C from 1940 to 2014, and the ten 
warmest years in the last 70 years have occurred since 1997. Average precipitation has 
decreased by 7 % since 1940. ProjОМtions Мall for trОnНs in botС maбimum anН minimum 
tОmpОraturОs to МontinuО inМrОasinР, ОspОМially in sМОnarios аСОrО Рlobal РrООnСousО Рas 
(GHG) Оmissions arО not siРnifiМantly МontrollОН. CСanРОs in prОМipitation arО lОss pronounМОН 
anН sСoа morО variability by moНОl. AННitional potОntial МСanРОs, tСouРС morО НiffiМult to 
НОtОrminО, inМluНО a somОаСat СiРСОr inМiНОnМО of morО ОpisoНiМ prОМipitation ОvОnts, larРОly 
in tСО April to SОptОmbОr pОrioН, anН possibly inМrОasОН inМiНОnМО of ОбtrОmО МolН (НzuН) 
МonНitions, tСouРС tСО lattОr is basОН larРОly on rОМОnt trОnНs.  

40. TСОrО arО a number of monitorinР stations in Ulaanbaatar opОratОН by ОitСОr tСО 
National Agency of Meteorology anН EnvironmОntal MonitorinР (NAMEM) or tСО Air Quality 
AРОnМy (AQA) of Ulaanbaatar City. Air quality data indicates that annual and monthly average 
24-hour PM10, PM2.5, SO2 and NO2 concentrations are elevated across the whole of 
Ulaanbaatar anН frОquОntly ОбМООН MonРolian stanНarНs. In РОnОral, Ulaanbaatar’s sОvОrО 
air pollution problems stem from the use of mostly aging, Soviet-era coal-fired central heating 
and power generation stations, as well as the combustion of coal and other fuels, including 
waste fuels, for heating in individual homes, particularly in per-urban Ger districts.   

41. TСО Project sitО is a loа noisО arОa. KОy sounНs sourМОs arО tСО СiРСаay 1.3 km to 
tСО nortСОast, anН tСО aНjaМОnt substation anН fОrtilizОr plant. 

 Ecological Resources 

42. The Project site is on the outskirts of the Ulaanbaatar urban area, adjacent to an 
existing substation, on a valley that has already been partially developed, excavated and 
levelled, and heavily grazed. Site vegetation is sparse and consists of low grasses such as 
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Stipa sp (Least Concern IUCN Red List) and plants such as silverweed (Argentina anserine, 
Least Concern IUCN Red List). There are no trees or larger shrubs. All species found at the 
project site are common to the area, and surveys found no rare, endangered or protected 
species, or areas of critical habitat. 

43. There are no known large wild mammals utilizing the site, though the area is grazed 
by cattle. Animals that may be found on or near the site are typical for the urban periphery of 
Ulaanbaatar, including the common raven (Corvus corax – Least Concern IUCN Red List 
status), house sparrow (Passer domesticus, Least Concern IUCN Red List status), and 
common unthreatened hares, marmots, mice and moles.  

44. There are no parks, protected areas, nature reserves or Key Biodiversity Areas (KBAs) 
within 5 km of the project site.  

 Socioeconomic Profile  

45. The estimated population of Mongolia reached 3,238,479 in 2018, up by 60,580 or 
1.91 % compared to the previous year. Ulaanbaatar has a population of 1.491 million.  

46. Songino Khairkhan was established as a separate administrative district in 1992, and 
is one of nine districts in Ulaanbaatar. The НistriМt ОnМompassОs muМС of Ulaanbaatar’s’ western 
and northern area, extending to the foothills of Songino Khairkhan mountain. It has an area of 
1,200.6 km2, and a population of 322,000, making it the second largest district in Ulaanbaatar, 
both in population and size. Approximately 70% of the population lives in Ger areas.  

47. According to the local government, Songino Khairkhan District is onО of Ulaanbaatar’s 
key industrial centers, home to major processing plants and construction yards.  

 Sensitive Receptors 

48. There are no schools, clinics or hospitals within the Project area. The nearest 
residences are more than 1000 m to the northwest over the adjacent range of hills, and the 
nearest community is 2 km away. There are no known physical cultural resources at the site. 

E. Anticipated Impacts and Mitigation Measures  

 Assessment of Impacts 

49. Anticipated positive and negative environmental impacts of the proposed Project were 
assessed based a Project domestic FSR; DEIA report; site visits and field surveys conducted 
by domestic and international environmental consultants; climate risk assessment (CRA); 
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.  

50. Pre-construction, construction, operation and decommissioning phases were each 
considered separately. Potential impacts and proposed mitigation measures are discussed 
below, while detailed mitigation measures are presented in the project EMP (Appendix I).  

 Pre-construction Phase Impacts and Mitigation Measures  

51. Anticipated pre-construction phase negative impacts are typically associated with any 
permanent land acquisition and associated loss of land and/or structures. All project works will 
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take place on government owned unoccupied land, and there will be no land acquisition, 
involuntary resettlement, or loss of shelter, agricultural land or productive assets. Thus, there 
are no associated impacts or mitigation measures required. 

52. 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 mОasurОs into tСО BESS ContraМtor’s biННinР 
documents, technical specifications, and civil construction and equipment installation 
contracts; implementation of the GRM; and training and capacity building.  

 Construction Phase Impacts and Mitigation Measures  

53. Overall the scale of construction for the BESS is small and localized, and primarily 
consists of land preparation; installation of the battery containers, inverters, power 
transformers and control structure; construction of access roads; and other construction 
activities. Anticipated Project construction phase negative environmental impacts are low in 
magnitude, short to medium term in duration, and very localized in scale. 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 international guidelines including the 
General EHS Guidelines and the EHS Guidelines for Electric Power Transmission and 
Distribution. Adaptations to climate change will be incorporated during detailed design, and 
will be dependent on the final BEES design selected and on detailed site surveys. 

 Operation Phase Impacts and Mitigation Measures  

54. Operation of the BESS will not produce any air pollution, significant noise, or significant 
solid or liquid waste. Spent battery cells will need to be recycled; due to the lack of facilities in 
Mongolia, this will be the responsibility of the BESS supplier. There is also a risk of fire and 
explosion. Potential operation phase impacts can be effectively mitigated through good design, 
the application of appropriate good operational management practices, development of 
emergency and fire response capabilities and procedures, compliance with relevant GoM 
standards and international good practices including the General EHS Guidelines. As there 
are no battery recycling facilities in Mongolia, it will be a contractual requirement that faulty or 
waste batteries will be collected, transported and recycled in an appropriate facility in the 
region by the battery suppliers.  This will require appropriate approvals and permits from the 
Special Commission for Hazardous Waste Management of MNET. The borrower shall ensure 
that bidding documents stipulate that the battery supplier will be responsible for disposal of 
damaged and used battery cells, including obtaining export permits. 

 Project Decommissioning 

55. The BESS lifespans is expected to be 15+ years, at which point it is expected that it 
may be decommissioned. It is not possible to develop detailed decommissioning plans for 
events 15+ years in the future. However, it is recommended that at a minimum of 6 months 
prior to closure a decommissioning and site reclamation plan be developed that addresses 
effectively potential impacts, and is in accordance with good international practices and 
relevant government regulations and standards in force at that time. 

 Project Beneficiaries    

56. The Project will benefit the entire population of the CES, including the capital 
Ulaanbaatar, 16 aimags and over 300 soums and small settlements, with a combined 
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estimated population of 2.686 million (2019). The population will benefit through stabilization 
of the energy system network, reduced economic burdens and losses on businesses and 
entrepreneurs caused by blackouts, increased opportunities for renewable energy, and 
decreased emissions and associated public health improvements. 

F. Alternative Analysis 

57. An analysis of project alternatives was undertaken during the feasibility stage. For 
example, three potential areas were considered for the BESS: the Ulaanbaatar 220/110/35 kV 
substation; the CHP4 plant; and the Songino 220/110/35 kV substation. The Songino 
substation was ultimately selected. It has suitable available land; good road access; and is 
rural in nature, with no local residents or nearby sensitive receptors.   

58. Once Songino substation area had been selected for the BESS, it was still necessary 
to select a site location. A total of eight potential sites near the substation were considered. A 
site immediately adjacent to the substation was ultimately selected after extensive 
consultations with the Land Department of Songino Kkhairkhan District, MoE, ADB, and after 
detailed cadastral surveys. The site was selected on the basis of the land being unoccupied 
and undeveloped, of sufficient size, and being available and not privately owned. Land 
approval has been obtained from Ulaanbaatar City government. 

59. It is a best practice not to specify the battery chemistry when tendering for a BESS, as 
this allows for greater flexibility during the selection process. The IEE reviews a number pf 
potential chemistries (Lithium-Ion, Sodium-sulfur, Vanadium Redox, Zinc Bromine), but the 
selection will be made after all tenders have been received, on the basis of power capability, 
recharge rates, round trip efficiency, availability, energy capacity degradation, expected life, 
safety and environmental considerations, and cost. 

60. TСО “no projОМt” altОrnativО aННrОssОs tСО likОly МonsОquОnМОs of not unНОrtakinР tСО 
proposed action. The Project is expected to result in significant CES operational, 
environmental and social benefits as described in Chapters III and V. Based on the important 
of tСО antiМipatОН ProjОМt bОnОfits, tСО “no projОМt” altОrnativО аas rОjОМtОН. 

61. Overall, based on the analysis of alternatives, the Project has selected the most 
appropriate locations and technologies. 

G. Information Disclosure and Public Consultation 

 Mongolian Requirements 

62. 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; and 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.  

 ADB Requirements 

63. ADB’s SPS 2009 Сas spОМifiМ rОquirОmОnts for information НisМlosurО anН publiМ 
consultation. 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 
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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.  

64. 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.  

 ADB Stakeholder Consultations 

65. The proposed Project was initially identified in the discussion with MoE during an ADB 
country programming mission in 2018, and was officially requested by the Ministry of Finance 
(MoF) in April 2019. ADB has conducted a number of project preparation missions, and 
consulted extensively with key stakeholders such as MoE, MoF, National Power Transmission 
Grid (NPTG), National Dispatching Center (NDC), and Energy Regulatory Commission (ERC).  

 Public Consultation During DEIA Preparation  

66. A public consultation meeting was held on 21 October 2019 at the 32 Khoroo Public 
Hall, Songino Khairkhan district. The meeting was led by environmental and social specialists 
from MonEnergy, the PPTA consultant, and Sunny Trade Co., Ltd LLC, the company that 
prepared the DEIA. The meeting was attended by 30 participants. A number of questions were 
raised on matters such as battery safety and improved grid operation. The meeting concluded 
with a request from the Chairman of Representative Khural for participants to disseminate 
project information to others who could not attend, and a wish for a success project 
implementation. 

 Future Disclosure and Consultation Activities 

67. The IA will continue to conduct regular community liaison activities during the 
construction and operation phases, including the implementation of the grievance redress 
mechanism. Ongoing consultation will ensure that public concerns are understood and dealt 
with in a timely manner. Environmental monitoring reports will be disМlosОН on ADB’s аОbsitО 
semi-annually during construction and annually during operation. 

H. Grievance Redress Mechanism 

68. A project grievance is defined as an actual or perceived project related problem that 
gives ground for complaint by an affected person (AP). In order to address complaints if or 
when they arise, a Project GRM was developed in accordance with ADB requirements and 
Government practices. A GRM is a systematic process for receiving, recording, evaluating 
anН aННrОssinР an AP’s projОМt-related grievances transparently and in a reasonable period 
of time. 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. 

I. Conclusion 

69. The Project environmental assessment process has: i) identified potential negative 
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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 Project EMP including environmental 
management and supervision structure, environmental mitigation and monitoring plans, and 
capacity building and training.  

70. Based on the analysis conducted it is concluded that overall the Project 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 Project can be prevented, reduced, or 
minimized through the appropriate application of mitigation measures. It is therefore 
recommended that: 

(i) tСО ProjОМt’s МatОРorization as ADB ОnvironmОnt МatОРory B is МonfirmОН; 

(ii) this IEE is МonsiНОrОН suffiМiОnt to mООt ADB’s ОnvironmОntal safОРuarН 
requirements for the Project, and no additional studies are required; and 

(iii) the Project 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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I. INTRODUCTION 

A. The Project  

1. This is the initial environmental examination (IEE) report for the proposed First Utility-
Scale Energy Storage Project in Mongolia. TСО proposed Project will i) install a 125 MW/160 
MWh battery energy storage system (BESS) in the central energy system (CES) of Mongolia, 
the Мountry’s first utility sМalО BESS; anН ii) strОnРtСОn tСО institutional anН orРanizational 
capacity of the national dispatching center (NDC) and the National Power Transmission Grid 
(NPTG). The Project will be located in Songino Khairkhan district in western Ulaanbaatar 
(Figure 1).  
 
2. Project operation will i) absorb fluctuating renewable power which is otherwise 
curtailed; ii) allow for peak shifting to reduce dependency on imports of carbon intensive 
energy from Russia; iii) enhance frequency regulation support to reduce the impact of 
intermittent large-scale wind, and to a lesser extent solar PV farms, on the stability of the CES 
grid; and, iv) supply clean electricity to meet growing peak demand in the CES. 

3. The Ministry of Energy (MoE) will be the executing agency (EA) for the project. The 
NPTG, a state-owned joint stock company mandated to transport bulk power in the CES, will 
be the IA, and will be responsible for day-to-day management of the Project. The Project has 
an estimated budget of $112.7 million.  

B. Report Purpose 

4. ADB’s ОnvironmОntal safОРuarН rОquirОmОnts arО 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 environmental management plan 
(EMP).   

C. Approach to IEE Preparation 

5. This IEE report has been prepared based on an approved domestic FSR; a domestic 
Baseline Environmental Assessment (BES) and a full Detailed Environmental Impact 
Assessment (DEIA) report; site visits conducted by domestic and international environmental 
consultants; a Climate Risk Assessment (CRA); 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 managed 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 OCHA; and, stakeholder and public 
consultation meetings.  

D. Report Structure  

6. This IEE report consists of an executive summary, nine chapters and six appendices. 
The report is structured as follows: 

Executive Summary 
Summarizes critical facts, significant findings, and recommended actions. 
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I Introduction 
Introduces the proposed Project, report purpose, approach to IEE preparation and IEE 
structure. 
 
II Policy, Legal, and Administrative Framework 
DisМussОs MonРolia’s anН ADB’s ОnvironmОntal assОssmОnt lОРal anН institutional 
frameworks, status of approval of the domestic DEIA reports, and applicable 
environmental guidelines and standards. 
 
III Description of the Project 
Describes the Project rationale, location, design, implementation arrangements, budget 
and time schedule. 
 
IV Description of the Environment 
Describes relevant physical, biological, and socioeconomic conditions within the Project 
area. 
 
V Anticipated Environmental Impacts and Mitigation Measures 
Describes impacts predicted to occur as a result of the Project, and identifies the 
mitigation measures which will be implemented.  
 
VI Analysis of Alternatives  
Presents an analysis of alternatives undertaken to determine the best way of achieving 
the Project objectives while minimizing environmental and social impacts.  
 
VII Information Disclosure, Consultation, and Participation 
Describes the process undertaken for engaging beneficiaries and carrying out 
information disclosure and public consultation. 
 
VIII Grievance Redress Mechanism 
Describes the Project Grievance Redress Mechanism (GRM) for resolving complaints. 
 
IX Conclusion and Recommendation 
Presents conclusions drawn from the assessment and recommendations. 
 
Appendixes 
Appendix I presents the project environmental management plan (EMP), including 
required construction and operation phase environmental mitigation measures, 
environmental monitoring and reporting requirements, and capacity building. Other 
appendices present supporting information, including the domestic EIA approval, an 
environmental audit of the Songino substation, land approval, emission reductions 
calculations, records from the public consultation activities, and an environmental 
monitoring report template. 



 

 

 

Figure 1: Mongolia map. 
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II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. Mongolia Environmental Policy and Legal Framework  

7. 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.1 

1. Legal Framework 

8. 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 

9. 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 

10. 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 
protОМtion of tСО ОnvironmОnt аitС spОМial ОmpСasis on ‘Natural RОsourМО RОsОrvО 
AssОssmОnt’ anН ‘EnvironmОntal ImpaМt AssОssmОnt’. 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. 

11. 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 

 

 

 
1  UNDP, 2008. Institutional StruМturОs for EnvironmОntal ManaРОmОnt in MonРolia. Ulaanbaatar anН 

WОllinРton. 
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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 

12. 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 

13. 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. 

e) Law on Land 

14. 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. 
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f) Law on Subsoil 

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

g) Law on Air 

16. 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 

17. 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 
their regimes regulates harvesting in forest utilization zones and their regimes. 

i) Law on Waste Management 

18. 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 

19. The Law on Specially Protected Areas (2014) regulates the use and procurement of 
lanН for statО protОМtion, fostОrs sМiОntifiМ rОsОarМС, anН prОsОrvОs anН МonsОrvОs tСО lanН’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 

20. 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 

21. 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. 

m)   Health and Safety 

22. 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 
riРСt to “suitablО МonНitions of аork”.  
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− 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) Power Transmission and Distribution  

23. 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 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 

24. 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 
tСat air, аatОr anН soil pollution аill bО МontrollОН. In 1996 MonРolia’s National CounМil for 
Sustainable Development was established to manage and organize activities related to 
sustainablО НОvОlopmОnt. TСО Мountry’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. 

25. 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. 
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26. 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 

27. 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. 

28. 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 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 
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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 
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 

29. 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 ConvОntion’, 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; 
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− 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. 

30. 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). 

5. Environmental Impact Assessment Legal Framework and Procedures 

31. 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). 

32. 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 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.  

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

34. 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: 
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(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. 

35. 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.  

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

Figure 2: EIA procedure in Mongolia. 

 

6. Mongolian EIA Report 

37. A Project GEIA was prepared by PPTA national environmental specialist and was 
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 Project DEIA. The DEIA was submitted 
to MNET for approval. 
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B.  Applicable Environmental Standards 

38. 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. 

39. 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 rОflОМtОН in intОrnationally rОМoРnizОН stanНarНs suМС as tСО WorlН Bank Group’s 
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/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. 

40. 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 

41. 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). 

42. 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. 

43. 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 

44. 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 hours 50 - 
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Annual 40 40 
Sulphur Dioxide (SO2)  10 Minute - 500 (GL) 

15 Minute - - 
20 Minute 450 - 

1 Hour - - 
24 hours 50 125 (IT-1) 

50 (IT-2) 
20 (GL) 

Annual 20 - 
Particulate Matter (PM10) 24 hours 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 hours 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 hours 100 160 (IT) 
100 (GL) 

Lead (Pb) 24 hours 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 
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Parameter Unit Standard 

Zinc Zn mg/l 0.01 
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 
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 
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Parameter Unit Standard 
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 raНioaМtivity Bq/l 0.1 
Total β raНioaМtivity 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 
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 
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Parameter  Unit Standard 
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. 

3. Groundwater 

45. 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. 

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

4. Soil 

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

Table 6: Mongolian heavy metals standard (MNS 5850: 2008). 

Parameter CR Pb Cd Ni Zn 
Mongolian Standard  
(MNS 5850: 2008) 

150 100 3 150 300 

          Source: MNS 5850: 2008. 

5. Noise 

48. 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 7. The classes within the standards are not directly comparable, however 
WHO noise guidelines are more stringent than Mongolian standards for sensitive receptors. 
Project activities near sensitive receptors will comply with WHO noise guidelines. 

Table 7: Mongolian noise standard (MNS 4585: 2017) and WHO Guidelines. 
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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 

49. MonРolia’s СazarНous аastО МlassifiМation list аas approvОН in 2015 by the 
Government of Mongolia (GoM) Resolution No. 263.2 Of direct relevance to the Project, under 
the list all batteries and accumulators are classified as hazardous waste. More specifically, Li-
Ion battОriОs arО МlassifiОН as СazarНous аastО unНОr аastО МlassifiМation МoНО “16 06 06 - 
otСОr battОriОs anН aММumulators”. Wastes from electrical equipment containing PCBs, 
HCFCs, HFCs, asbestos and other hazardous components are also classified as hazardous 
waste. 

7. Special Protected Areas 

50. 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.  

51. 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.  

52. 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 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; 

 

 

 
2  HazarНous аastО МlassifiМations systОm in MonРolia, RОsolution no. 263 НatОН 29 JunО 2015 siРnОН by PrimО 

MinistОr anН MinistОr of MNET. 
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− 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 

53. 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).  

54. 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.  

55. 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 
impaМts anН risks. A projОМt’s ОnvironmОnt МatОРory is НОtОrminОН by tСО МatОРory of its most 
environmentally sensitive component, including direct, indirect, induced, and cumulative 
impacts. Project screening and categorization are undertaken to: 

a. rОflОМt tСО siРnifiМanМО of tСО projОМt’s potОntial ОnvironmОntal impaМts; 
b. identify the type and level of environmental assessment and institutional 

resources required for the safeguard measures proportionate to the nature, 
sМalО, maРnituНО anН sОnsitivity of tСО proposОН projОМt’s potОntial impaМts; 
and, 

c. determine consultation and disclosure requirements.  

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

a. Category A. Proposed project is likely to have significant adverse 
environmental 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. ProposОН projОМt’s potОntial ОnvironmОntal impaМts 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. 

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

58. 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. PROJECT DESCRIPTION 

A. The Project 

59. Mongolia boasts some of the best resources for solar and wind power in the world, but 
a variety of factors have to date limited the installation of RE systems in Mongolia.  The output 
of existing wind power systems have at times been curtailed (that is, not delivered to the 
electricity grid) or sold at a steep discount to the Russian Federation because output was not 
currently needed by the Mongolian grid. To assist in bringing wind and solar power to market, 
with their attendant economic and environmental benefits, a 125 MW/160 MWh BESS capacity 
will be installed in the capital city of Ulaanbaatar. 

60. The proposed Project will: 

i. Install a 125 MW/160 MWh BESS in the CES of Mongolia, tСО Мountry’s first utility 
scale BESS. The BESS will be cold climate resilient, equipped with an Energy 
Management System, and will have a life span of 15+ years. Operation of the BESS 
will:  

a. absorb fluctuating renewable power which is otherwise curtailed;  
b. allow for peak shifting to reduce dependency on imports of carbon intensive 

energy from Russia; 
c. enhance frequency regulation support to reduce the impact of intermittent 

large-scale wind, and to a lesser extent solar PV farms, on the stability of the 
CES grid; and, 

d. supply clean electricity to meet growing peak demand in the CES. 

ii. Strengthen the institutional and organizational capacity of the NDC and the NPTG for: 
a. optimal use of the BESS for renewable electricity evacuation;  
b. implementation of an operation and maintenance strategy to avoid over 

charging and discharging, and a funding strategy to fully cover operation and 
maintenance cost as well as replacement cost after the end of battery life;  

c. knowledge dissemination to other DMCs facing similar challenges in scaling 
up RE. 

61. Successful completion of the proposed Project will also allow the connection of an 
additional 350 MW by 2030 of RE capacity into the CES without curtailment, thereby fully 
mООtinР tСО РovОrnmОnt’s RE target by 2030. Once fully operational the project will: (i) 
evacuate 610 GWh of renewable electricity annually; (ii) reduce sub-bituminous coal use in 
existing CHPs by 219,000 tons annually; and (iii) reduce annual emissions by 842,039,000 
tons of CO2, 460 tons of SO2, 180 tons of NOx, and 723 tons of PM. 

B. Country Context and Rationale 

1. EnОrgy Capacity 

62. Mongolia is a land-locked country with an estimated population of 3.286 million3. It is 
one of the most sparsely populated countries in the world with only 2.10 persons per km2.  

63. The Mongolian energy system consists of 5 power grids: the Central Energy System 
(CES); Western Region Energy System (WES); Altai-Uliastai Energy System (AUES); Eastern 

 

 

 
3  National StatistiМs OffiМО of MonРolia, 2019. 
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(Dornod) Region Energy System (EES); and, the Southern Region Power Supply (SRPS). 
These systems currently have 1,240 megawatt (MW) of installed capacity. The power plant 
fleet consists of five Combined Heat & Power Plants (CHPs) in operation in the CES, three 
small CHPs in operation in Choibalsan (EES), in Dalanzadgad, and in Ukhaakhudag 
(Southgovi), Durgun Hydropower Plant (HPP), Taishir HPP, the Altai and Uliastai Diesel 
Stations, and small Renewable Energy Sources (RES). The Oyu Tolgoi mine is supplied 
through a grid connection to China. The Ukhaakhudag thermal power plant and diesel station 
operates as a reserve power source for Oyu Tolgoi mine. These plants generate and supply 
electricity to consumers through 220/110 kV transmission grids and substations, and 
35/10/6/0.4 distribution grids and substations.  

Figure 3: MonРolia’s ОnОrРy systems. 

 
Source: Ministry of Energy, 2018. 

64. The CES grid, which covers major load demand centers including Ulaanbaatar, 
accounted for 91% of electricity demand in the country in 2018. The CES grid is divided into 
four branches: Ulaanbaatar Area Branch, Central Region Area Branch, Khangai Region Area 
Branch and South-Eastern Area Region Branch (Figure 4). The CES includes one unified 
transmission grid and 18 distribution grids, and is connected to the Buriad Energy System in 
Russia through 220 kV overhead transmission lines. The National Power Transmission Grid 
(NPTG), a state-owned enterprise (SOE), is responsible for providing power transmission 
services in the CES. 

65. There are no developed petroleum and natural gas resources in Mongolia, and coal, 
which is readily abundant, is the dominant energy resource. As a result, Mongolia is tСО аorlН’s 
fifth most carbon-intense economy, and its energy system is the most coal dependent of all 
Developing Members Countries (DMCs) of the ADB. In 2018, coal accounted for 60% of 
primary energy and 95% of secondary energy, and coal-fired combined heat and power (CHP) 
plants constituted 93% of total power production in the CES grid.  
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Figure 4: CES branches.  

 
Source: NPTG, 2019. 

66. Despite aging power facilities that are well past their economic life, the grid system has 
been well managed so far and the reliability of power supply has constantly improved since 
2011.4 However, due to delayed investment in new generation capacity and growing electricity 
demand, the capacity factor of the CHP plants during peak times in winter has already 
exceeded 90%, and available generation capacity reserve in the CES could potentially be 
depleted by as early as 2020.5 Based upon updated medium and long term electricity load 
demand projections between 2015 and 2030, generation capacity additions of 230 MW by 
2023 and a further 891 MW by 2030 are essential to meet the growing demand in the CES 
while maintaining an adequate reserve margin of 10% by 2023 and 20% by 2030.   

2. DОcarbonizing thО EnОrgy SОctor 

67. The energy sector is Mongolia largest contributor to GHG emissions, accounting for 
about two-tСirНs of tСО Мountry’s GHG Оmissions. AММorНinР to tСО Nationally DОtОrminОН 
Contribution (NDC) of Mongolia,6 GHG emission will increase to 51.5 million tons of carbon 
dioxide (mtCO2) by 2030 in a Business-As-Usual (BAU) scenario in which the energy sector 
accounts for 81.5% of total emissions. The NDC targets to reduce 7.1 mtCO2 of GHG emission 
by 2030 as compared to BAU, through emission reduction from power and heat generation 
(4.9 mtCO2), industry (0.7 mtCO2), and transportation (1.7 mtCO2).  

68. RE, especially wind and solar, holds tremendous potential for Mongolia. RE potential 
is estimated to be equivalent to 2,600 gigawatts of installed capacity, which could fully meet 
the power demand in the country. However, this rich RE resource has not been fully utilized. 
In the State Policy on Energy, 2015-20307 the GoM aims to increase the share of RE in total 
installed capacity from 12% in 2017 to 20% by 2023, and 30% by 2030. RE capacity in the 

 

 

 
4  SystОm AvОraРО IntОrruption Duration InНОб (SAIDI), avОraРО outaРО timО pОr total numbОr of 

МustomОrs, Сas Мonstantly НОМlinОН from 119 in 2011 anН 61 in 2018.  
5   ImportОН ОlОМtriМity from Russia Сas Рroаn from 176 GWС in 2015 to 304 GWС in 2018.  Utilization 

ratО of 220 kilovolt transmission linО for ОlОМtriМity import from Russia also rОaМСОН 60% in 2018, 
bОyonН 50% of safОty rОsОrvО marРin.  

6 
Сttp://ааа.4.unfМММ.int/submissions/INDC/PublisСОН%20DoМumОnts/MonРolia/1/150924ИINDCs%
20%of%20MonРolia.pНf 

7  GovОrnmОnt of MonРolia. 2015. State Policy on Energy, 2015-2030. Ulaanbaatar.  
 

http://www.4.unfccc.int/submissions/INDC/Published%20Documents/Mongolia/1/150924_INDCs%20%25of%20Mongolia.pdf
http://www.4.unfccc.int/submissions/INDC/Published%20Documents/Mongolia/1/150924_INDCs%20%25of%20Mongolia.pdf
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CES must grow from 200 MW in 2018 to 274 MW by 2023 and 595 MW by 2030 to meet these 
medium- and long-term RE targets.  

3. Renewable Energy GriН Absorption Limits  

69. Approximately 400 MW of installed capacity private sector RE projects have been 
licensed in the CES, of which 200 MW had been commissioned by 2018.8 The growing number 
of wind and solar photovoltaic (PV) power plants connected to the grid has also raised 
concerns over curtailment in a system dominated by coal-fired CHP plants which are less 
flexible in regulating their power outputs to support balancing a fluctuating RE power output in 
the grid. The Renewable Energy Investment Plan for Mongolia in 2015 estimated 50 MW in 
wind power and 125 MW in solar PV of maximum grid absorption capacity without curtailment.9 
Since 2015 the government has sought 315 MW of Egiin Hydro power development in the 
Selenge river basin the upstream of Baikal Lake in Siberia, to fully evacuate RE into the grid 
as well as meet peaking power demand. But that project remains stalled due to the concerns 
of the Russian Federation over environment impacts on water level in Lake Baikal.10   

4. Energy Storage 

70. To address the RE grid absorption limit, the proposed Project will install 125 MW/160 
MWh of advanced battery storage in the CES to fully absorb fluctuating renewable power 
which is otherwise to be curtailed, and supply clean electricity to meet growing peak demand 
in the CES, thereby reducing GHG and air pollutant emission from the existing CHPs and high 
carbon intensive imported electricity from Siberia. Successful completion of the Project will 
provide room to connect an additional 350 MW RE capacity into the CES without curtailment, 
tСОrОby fully mООt tСО РovОrnmОnt’s RE target by 2030.  

5. Government Policy 

71. The Project is aligned with the GoM’s medium and long term RE targets: (i) 125 MW/ 
160 MWh of power storage installed to the CES to increase RE power generation and reduce 
coal fired power generation, as presented in the Medium Term National Energy Policy (2018-
2023); and (ii) RE capacity increased to 20% of total generation capacity by 2023 and 30% by 
2030, as presented in the State Policy on Energy (2015-2030) and in the Mongolia Nationally 
Determined Contribution in 2015.   

C. Examples of Utility Scale BESSs 

72. There are many utility scale BESSs in service around the world and battery energy 
storage is growing strongly in popularity with large development programs envisaged in some 
OECD countries.  

 

 

 
8  195 MW of rОnОаablО ОnОrРy installОН МapaМity by 2018 is МomprisОН of 155 MW of аinН anН 40 

MW of solar PV. AННitional 60 MW of solar PV аill start МommОrМial opОration by tСО ОnН 2019.  
9  InstallОН МapaМity of аinН poаОr by 2018 аill bО 155 MW in total, аСiМС ОбМООНs tСО tОМСniМal РriН 

absorption limit of 150 MW in аinН poаОr. Total installОН МapaМity of solar PV is 50 MW, far bОloа 
125 MW of РriН absorption limit аitС zОro МurtailmОnt ratio.  

10 ADB supportОН НОtailОН ОnРinООrinР НОsiРn for EРiin СyНropoаОr НОvОlopmОnt in 1992. AftОr 
sОvОral НОsiРn МСanРО, initial sitО НОvОlopmОnt аorks аas initiatОН in 2015 аitС tСО МonМОssional 
finanМО from tСО PОoplОs’ RОpubliМ of CСina (PRC). TСО Russia FОНОration objОМtОН to tСО projОМt 
bОМausО of potОntial ОnvironmОntal impaМts on LakО Baikal, anН МonМОssional finanМinР from tСО 
PRC аas МanМОllОН in 2017.  
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73. The Hornsby Wind farm in South Australia was built in 2018 in a record time of 4 
months. It is equipped with a 100 MW/129 MWh Li-Ion battery, which at the time it was claimed 
to be the largest BESS installation in the world (Figure 5). The operating regime is based on 
3 hours discharge per day. The Hornsby battery facility reportedly cost $62 million.11 The 
faМility’s operation has reportedly exceeded expectations – it has reduced the price of 
frequency control and ancillary services (FCAS) from fossil-fuel powered back-up systems in 
power outages by 90 %. It provides the same service as the fossil-fueled systems, but quicker, 
at lower cost, and with zero emissions. 

Figure 5: Hornsby Wind Farm with Battery Storage Facility 

 
 Source: https://hornsdalepowerreserve.com.au/  

 

74. Figure 6 and Figure 7 show BESS installations in the USA and Japan, respectively. 

D. Location 

75. The BESS will be located at Khoroo 32, Songino Khairkhan district, adjacent to the 
Songino 220/110/35 kV substation in western Ulaanbaatar (Figure 8 and  

76. Figure 9). 

 
 

 

 

 

 

 
11 Сttps://rОnОаОМonomy.Мom.au/rОvОalОН-truО-Мost-of-tОsla-biР-battОry-anН-its-РovОrnmОnt-МontraМt-66888/  

https://hornsdalepowerreserve.com.au/
https://reneweconomy.com.au/revealed-true-cost-of-tesla-big-battery-and-its-government-contract-66888/
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Figure 6:  United States – Invenergy facilities. 

 
      Source: FSR, 2019. 
 
 

Figure 7: Japan – NaS facility. 

 
            Source: FSR, 2019. 
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Figure 8: Location of Ulaanbaatar, Mongolia. 

 
     Source: Wikipedia, 2019. 
 

 

Figure 9: Location of Songino substation site, Khoroo 32, Songino Khairkhan District, 
Ulaanbaatar. 

  
    Source: Wikipedia, 2019. 
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E. BESS Design Concept  

77. A utility-scale 125 MW BESS is comprised of a battery field, intermediary medium 
voltage plant and equipment and, for the final connection to a transmission grid substation, 
high voltage plant and equipment including a main power transformer. The following 
description of the BESS design is based on a typical Li-Ion design concept currently in use 
world-wide. The design concept is based on containerized battery / inverters. 

1. BESS Connection to Songino 220 kV Bus 

a) 220 kV Plant & Equipment 

78. The high voltage connection to the Songino 220 kV bus will include a short three tower 
220 kV overhead transmission line, and a 125 MVA power transformer with transformation 
voltage of 220 kV / 35 kV. The high voltage connection arrangement is shown in Figure 10. 
One of the transmission towers will be within the BESS site, the other two will be within the 
safety buffer around the Songino substation (Figure 15). 

 
Figure 10: High voltage single line configuration. 

 
         Source: BESS FSR, 2019. 

2. Low Tension Voltage Plant & Equipment 

79. A typiМal outНoor ‘МontainОrizОН’ battОry fiОlН МomprisОs bloМks of battОriОs (3 poаОr 
cells per 1 dc / ac inverter, and an ac LV / MV power transformer. The power transformers 
step up the voltage from low voltage to medium voltage (35 kV). (They also provide a heating 
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and cooling supply). In the following plan and elevation views the typical spacings are given 
for battery blocks arranged in two rows.  

Figure 11: Plan view of 125 MW / 160 MWh battery field. 

 
 Source: BESS FSR, 2019. 

 

Figure 12: Side-elevation view of battery rows (3) & step up transformer. 

 
   Source: BESS FSR, 2019. 

80. The design of the low-tension plant, including the battery field configuration, will 
НОpОnН on tСО suppliОr’s design. For the purpose of illustration, it has been envisaged that 
three (3) outdoor 35 kV circuit breakers and an indoor 35 kV switchboard (seven (7) circuit 
breakers) will be required. The indoor switchboard will be housed in a BESS control room (with 
protection, control and instrumentation equipment with associated power supplies covering all 
HV and MV assets of the BESS). 

81. A more detailed view of part of the electrical schematic is given by Figure 14. This 
figure shows a part of the BESS that will be replicated to reach 125 MW of total capacity. 

3. Physical Layout of the BESS 

82. A physical layout of the BESS, showing the battery field, control room, MV and HV 
plant and equipment zone is presented in Figure 15. The area inside the black outline defines 
the land set aside by government decree for construction of the BESS Project.  However, the 
red-hashed areas are the existing transmission linО ‘riРСt-of-аay’ ОasОmОnts on аСiМС 
structures cannot be built. In practice the BESS will be situated on the land on the eastern 
edge and to the south-east of the existing Songino substation. 

83. TСО total mass of battОriОs to bО inМluНОН in tСО proposОН projОМt’s BESS is ОstimatОН 
at over 600 tonnes, assuming lithium ion batteries offering storage of 200 Wh/kg.   This does 
not include the mass of wiring, space conditioning equipment, racks, inverters, or any of the 
other ancillary equipment required in the BESS. The battery field of the BESS (the orange 
area) will occupy a footprint of about 150 by 50 m, with an area of about 0.753 ha.   



 

29 

 

Figure 13: Low Tension Single Line Diagram. 

 
             Source: BESS FSR, 2019. 

 

F. BESS Safety 

84. Safety will be incorporated in all stages of BESS design to the highest available 
international standards. The BESS will include a battery protection circuit to improve safety by 
making accidents less likely or by minimizing their severity when they do occur; fire protection 
system suitable for the chemistry of the battery and the type of chemical fire that could result, 
and water supply; ventilation and temperature control systems; gas detection and smoke 
detection systems; Emergency Response Procedures (ERP); Occupational and Health and 
Safety (OHS) Plan; and a maintenance plan.  

85. The BESS design will be tested in accordance with UL 9540A, Test Method for 
Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage Systems. This 
standard evaluates thermal runaway, gas composition, flaming, fire spread, re-ignition and the 
effectiveness of fire protection systems. Data generated can be used to assess the fire and 
explosion protection requirements for a BESS. 

86. A 20 m safety zone is a typical perimeter for the battery field of a BESS facility. The 
BESS battery field will be well clear of transmission assets and the right of way will allow for a 
20 m buffer zone.  Safety requirements are discussed in more detail in the EMP (Appendix 
I). 
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Figure 14: BESS power block electrical schematic. 

 
    Source: BESS FSR, 2019.
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Figure 15: 220 kV connection assets at Songino substation. 

 
         Source: BESS FSR, 2019. 
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G. Battery Recycling 

87. Battery life will depend on a number of factors, including chemistry selection. For 
example, Li-ion batteries in general are expected to last for approximately 12 years before 
replacement is required, though during operation some will fail earlier than that or be faulty. 
According to the National Recycling Council, Li-ion batteries are classified by the US federal 
government as non-hazardous waste and are safe for disposal in the normal municipal waste 
stream.12 While other types of batteries include toxic metals such as cadmium, the metals in 
lithium ion batteries - cobalt, copper, nickel and iron - are considered safe for landfills or 
incinerators. Nonetheless, the preferred option is recycling, and it should be noted that in 
Mongolia Li-ion batteries are classified as hazardous.  

88. Battery recycling is a complex process (Figure 16).  The recycling process starts by 
removing combustible materials, such as plastic insulation, with a gas-fired thermal oxidizer. 
GasОs from tСО tСОrmal oбiНizОr arО sОnt to tСО plant’s sМrubber, where they are neutralized 
to remove pollutants. The process leaves the clean, naked cells, which contain valuable metal 
content. The cells are then chopped into small pieces, which are heated until the metal 
liquefies. Non-metallic substances are burned off, leaving a black slag on top that is removed 
with a slag arm. The different alloys settle according to their weight and are skimmed off like 
cream from raw milk.  

Figure 16: Li-Ion battery recycling process. 

 
  Co = cobalt, Li = lithium, Mn = manganese, Ni = nickel. 
  SourМО: KorОa BattОry InНustry AssoМiation 2017 “EnОrРy storaРО systОm tОМСnoloРy anН businОss moНОl”. 

89. Given the complexities of battery recycling, it is common practice for the BESS supplier 
to exchange spent battery cells with new cells, and assume responsibility for recycling of the 
spent cells. This is particularly appropriate for Mongolia as there are no known Li-Ion (or other 
chemistry) battery recycling facilities in Mongolia. Therefore, it will be a contractual 
requirement that faulty or waste Li-Ion batteries will be collected, transported and recycled in 
an appropriate facility in the region by the battery suppliers. This will require appropriate 

 

 

 
12  TСО USS. EnvironmОntal ProtОМtion AРОnМy (EPA) НoОs not rОРulatО tСО Нisposal of battОriОs in small quantitiОs, 

СoаОvОr larРО quantitiОs arО rОРulatОН unНОr tСО UnivОrsal RulОs of HazarНous WastО RОРulations (40 CFR 
PART 273). 
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approvals and permits from the Special Commission for Hazardous Waste Management of 
MNET. The borrower shall ensure that bidding documents stipulate that the battery supplier 
will be responsible for disposal of damaged and used battery cells, including obtaining export 
permits. 

H. Associated Facilities 

90. The Songino 220/110/35 kV substation is an associated facility of the BESS. 
Associated facilities are those which are not funded as part of a project but whose viability and 
existence depend exclusively on the project. An environmental audit of the Songino substation 
is presented in Appendix III. 

I. Implementation Arrangements 

91. The Ministry of Energy (MoE) will be the executing agency (EA) for the project. A 
project steering committee, comprised of MoE, Ministry of Finance, and the implementing 
agency (IA), will be established to provide overall guidance in project management and 
implementation.  A project management unit (PMU) under MoE will be responsible for 
managing, coordinating, and supervising the project implementation. The National Power 
Transmission Grid (NPTG), state-owned joint stock company mandated to transport bulk 
power in the CES, will be the IA, and will be responsible for day-to-day management of the 
project. The borrower is the GoM, which will onlend the loan proceeds to NPTG. 

92. A BESS construction contractor will be recruited through an Engineer-Procure-
Construct (EPC) contract to construct the BESS, including detailed design, permitting, and 
procurement, transportation and supply and installation of all equipment including batteries.  

J. Implementation Period 

93. The BESS will be planned and constructed over 18 months beginning in January 2020. 
A project implementation plan is presented in Table 9. 

K. Project Cost 

94. The project has an estimated budget of $112.7 million. ADB will finance $100 million 
(89%) and the government will finance $12.7 million (11%) through tax and duties exemption 
(Table 8). A loan amountinР to $100 million from ADB’s orНinary Мapital rОsourМОs аill bО 
proviНОН unНОr ADB’s LonНon intОrbank offОrОН ratО (LIBOR)-based lending facility. The ADB 
loan will be used for civil works, equipment and supplies, consulting services, contingencies, 
interest and commitment charge during construction, and operation cost for the PMU.  

Table 8: Indicative project financing plan. 

SourcО Amount ($million) SharО of Total (%) 
Asian DОvОlopmОnt Bank 
OrНinary Capital RОsourМОs (loan) 

 
 100.0 

 
89.0 

CountОrpart finanМinР    12.7 11.0 
Total  112.7 100.0 

  SourМО: Asian DОvОlopmОnt Bank, 2019.  
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Table 9: Indicative Project implementation plan. 
 

MAIN ACTIVITY Start End 
2020 2021 2022 2023 2024 

I II III IV I II III IV I II III IV I II III IV I II III IV 

Establishment of PMU 
(Q1/2020) 

1/1/20 1/1/20   
                                      

Recruitment of PIC 
(Q1/2020) 

1/1/20 15/2/20   
                                      

PIC Project Supervision  16/2/20 31/12/24                                         
Output 1: BESS facility and transmission interconnection constructed 
1 EPC Contract tendering 
(Q1/2020) 

15/2/20 31/3/20   
    

                            
      

2 Site Preparation 
(Q2/2020) 

1/4/20 14/5/20   
                                      

3 Delivery of Plant & 
Equipment (Q2/2020) 

15/5/20 15/6/20   
                                      

4 Construction & Installation 
(Q2/2020) 

16/6/20 31/7/20   
                                      

5 Pre-Commissioning of 
BESS (Q2/2020) 

1/8/20 31/8/20   
                                      

6 BESS Core Testing and 
Commissioning (Q3/2020) 

15/8/20 30/9/20   
                                      

7 O&M Services  (Q3/2020-
Q3/2022) 

1/9/20 31/8/22   
                                      

Output 2: Consulting Services 
1 Delivery of Services 
(Q3/2020–Q3/2022) 

1/6/21 30/9/22   
                    

    
              

                                              
Loan Effectiveness 
(Q2/2020) 

1/4/20 7/4/20   
                                      

Mid-term Loan Review 
(Q4/2022) 

1/6/22 1/9/22   
                                      

Project Closing Activities 
(Q3-Q4/2024) 

1/6/24 1/12/24  
                                      



 

35 
 

IV. DESCRIPTION OF THE ENVIRONMENT 

A. Mongolia  

95. 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 meters above sea level (masl), and a population of 3.286 million. With a population 
density of 2.10 inhabitants per km2, Mongolia is one of the most sparsely populated countries 
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 (Figure 17). 

Figure 17: Topography of Mongolia. 

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

96. Mongolia has a northern continental climate characterized by long, cold winters, short 
summers, and an average of 257 cloudless sunny days a 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. 

97. Since 1990 Mongolia has successfully transitioned from a centrally-planned economy 
into onО of tСО аorlН’s fastОst РroаinР markОt-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 commodities constitute 82% of total Обports. CСina is MonРolia’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. 

98. 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 bahgs don't.  

http://www.mongols.eu/maps-of-mongolia/thematic-maps/
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B. Ulaanbaatar and the Project Site 

99. Ulaanbaatar, tСО Мapital of MonРolia, is tСО Мountry’s larРОst Мity, anН СomО to 1.3 
million people (45% of the population). It is administrated as an independent municipality. It 
spans an administrative area of 4,704 km2 and is comprised of 9 districts (düüregs, see  

100. Figure 9), and 152 subdistricts (khoroos).  

101. Ulaanbaatar is situated in the Tuul River valley at 1,350 masl, and is surrounded by 
the foothills of the Khentii mountain range that includes the Bogd Khan Uul and the Bogd Khan 
Uul National Park in the south, Chingeltei Uul in the north, Bayanzurkh Uul in the east and 
Songino Khairkhan Uul mountain range in the west and north west. The terrain is flat in the 
city center and becomes gently to steeply rolling in the outlying peri-urban areas. To the east, 
elevation rises up to about 1,400 m; to the west, about 1,250 m; to the north, between 1,600 
and 1,800; and to south, 1,800 m. The seismic activity in vicinity of Ulaanbaatar is relatively 
low. 

102. The east-west Tuul river bisects the city. The Ger districts13 represent the expansion 
of the city to the north, northeast and northwest. With respect to educational attainment, life 
expectancy, and monetary income, the national average Human Development Index (HDI) in 
Mongolia and Ulaanbaatar are 0.735 and 0.812 respectively. 

103. The BESS will be located in Songino Khairkhan district, adjacent to the Songino 
220/110/35 kV substation in western Ulaanbaatar. Songino Khairkhan District encompasses 
much of Ulaanbaatar’s’ аОstОrn anН northern area, extends to the foothills of Songino Khairkhan 
mountain. 

C. Physical Resources 

1. Topography 

104. Songino substation is located 3 km from the northern bank of the Tuul River in the 
upper portion of the watershed, on the western side of Ulaanbaatar. The elevation of the Tuul 
River basin ranges from 770 to 2,800 masl.14 The Project area is characterized primarily by 
shallow grassland and shrublands and shallow rolling valleys. The site itself is located at 
approximately 1,350 masl on a valley sloping shallowly to the southwest, with the low hills of 
Songino Mountain to the east (Figure 18). Site topographical profiles are presented in Figure 
19 and Figure 20. The site will require leveling and fill of the lower lying areas by up to 4 m, 
as has been done with Songino substation. 

 

 

 

 
13  Gers arО traНitional portablО НаОllinРs traНitionally usОН by sОmi-nomaНiМ СОrНОrs anН otСОrs in 

MonРolia, typiМally СОatОН by a МОntral stovО fuОlОН аitС аooН or animal НunР, or аitС Мoal.  Ger 
НistriМts, аСiМС СavО Рroаn up arounН many MonРolian МitiОs, ОspОМially Ulaanbaatar, inМluНО botС 
РОrs anН otСОr typОs of СomОs, inМluНinР tСosО built аitС masonry proНuМts anН otСОr matОrials.  

14  MEGD, 2012. 
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Figure 18: Topography in the general area of Project site (red) and Songino substation 
(grey). 

 
   Source: Google Maps, 2019. 

 
Figure 19: Project site and Songino substation NE-SW topographical profile. 

 
  Source: Google Earth, 2019.  
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Figure 20: Project site and Songino substation NW-SE topographical profile. 

 
  Source: Google Earth, 2019. 

2. GОology 

105. The geology of Mongolia includes metamorphic, igneous, and sedimentary complexes 
representing all geological periods from Early Archean to Late Cenozoic.15 The geological 
features of the Project area consist mainly of Devonian and Carboniferous very low 
permeability sedimentary rocks intruded by granite the basement rock. The basement rock is 
overlain by Cretaceous sandstone and mudstone, clay and sand Neogene deposits, and 
Quaternary sand and gravel deposits. Quaternary deposits are also distributed widely 
throughout the Tuul River Basin.    

3. Soils  

106. Soils in the Ulaanbaatar area are divided into three main groups: crumbled stones and 
light sandy clay in the low mountain areas, thin black brown soil in the mid-mountain areas, 
and thin light fine grained clayish brown soils in the valleys between the mountains, with an 
average depth of 80 m.16 Gullying and erosion is frequently visible on steep slopes in the Ger 
areas. 

107. Site soils are typical of valleys in the area, semi-desert rocky sandy clay loams.  A soil 
section was dug to assess site soil properties, and samples were taken for laboratory analysis 
at the Soil Laboratory, Institute of Geography and Geoecology, Academy of Sciences (Figure 

 

 

 
15  Joint Pilot StuНiОs bОtаООn KorОa anН MonРolia on AssОssmОnt of EnvironmОntal ManaРОmОnt 

SystОm in GolН MininР InНustry of MonРolia I. KorОa EnvironmОntal InstitutО anН MonРolian NaturО anН 
EnvironmОnt Consortium, 2004. 

16  Feasibility Study of the Second Ulaanbaatar Services Improvement Project and Preliminary Design of Water 
Supply Facilities. Environmental Impact Assessment, 2003. 
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21): 

0-16 cm  Light yellowish brown with low moisture. 0-8 cm thick short and long 
plant material and roots. Silty loose lumpy texture, light clay loam, 25% 
rocks 0.5-0.7 cm diameter. 

16-45 cm  Slightly dense blackish brown, with long dry roots, silty loose lumpy 
texture, 35-40% rocky-stones, decreasing in size with depth. 

 
Figure 21: Soil section and sampling, BESS and Songino substation. 

 
       Source: PPTA consultant, 2019. 
 
 

Table 10: Chemical and physical properties of soils section, BESS site. 

Sampling 
depth, cm 

Humus, 
% 

СаС 3 
% 

р  ЕС 2,5 
ds/m 

Dynamic 
element per 
100 g soil, 

mg 

Mechanical particles, % 
(size of particles, in mm) 

2 5 К20 Sand 
(2-0.05 

mm) 

Silt  
(0.05-0.002 

mm) 

Clay 
(<0.002 

mm) 
0 - 40 2.781 000 7.31 0.129 2.15 22.9 49.9 35.1 15.0 
40 - 60 0.706 14.9 7.82 0.276 0.63 8.4 50.3 30.3 19.4 

Source: Institute of Geography and Geoecology, 2017. 
 

108. The humus content at 0-40 cm is 2.781%, or moderately fertile, decreasing significantly 
with depth. Soil carbonates are not found in the upper layers, while soils from 20-60 cm are 
alkalinО аitС a  of 7.82. ElОМtriМal МonНuМtivity is СiРСОr in tСО loаОr layers reaching 0.276 
ds/m, indicating higher salinity. Phosphorus and potassium content, important nutrients for 
vegetation, are moderate to very low. All layers are consistently dominated by sand ranging 
from 49.9.3 to 50.32%.  

109. AvОraРО soil tОmpОraturОs in Ulaanbaatar arО 21 °C in July, 0 °  in OМtobОr anН -24 °C 
in January. Soils typically start freezing in mid-October and remain frozen until mid-April. 
Average frost depth is 3.5 m. Average monthly soil temperatures are presented in Table 11. 
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Table 11: Average monthly soil temperatures by depth. 

Depth, 
m 

Month 

I II III IV V VI VII VIII IX X XI XII 
0.2 -16.8 -15.8 7.6 -1.6 10.0 15.6 17.4 16.1 10.8 3.2 -6.2 -13.2 
0.4 -17.1 -17.1 -7.6 -0.9 7.4 13.3 16.7 14.5 10.2 4.2 -3.6 -10.9 
0.8 -10.2 -11.1 -7.8 -1.9 3.8 9.2 12.0 12.4 10.2 5.2 -0.4 -6.4 
1.2 -7.4 -8.6 -6.8 -2.5 1.3 6.2 9.3 10.4 9.2 5.7 1.6 -3.1 
1.4 -3.7 -5.7 -5.3 -2.4 0.1 3.6 6.9 8.4 8.2 5.7 2.5 -0.6 
2.4 0.2 -1.9 -2.8 -1.6 0.8 0.3 2.6 4.0 5.8 5.1 3.3 1.4 
3.2 1.2 0.7 0.2 1.0 0.2 0.4 0.8 2.2 4.0 4.3 3.6 2.4 

Source: Dr. Namkhaijantsan G, Expert of Sunny Trade LLC, 2015.  

4. PОrmafrost 

110. TСОrО is no knoаn pОrmafrost in tСО projОМt arОa (Figure 22). TСis аill nООН to bО 
assОssОН СoаОvОr prior to МonstruМtion. 

Figure 22: Permafrost (blue) in the Ulaanbaatar area. 

 

5. LanН UsО 

111. Land use within Songino Khairkhan district is predominately pasture and grasslands. 
The land at the Project site foot print is not currently used or occupied. The site is immediately 
adjacent to the Songino substation and wraps around it on three sides.  

112. There is a recently established Chinese-Mongolia joint-venture fertilizer factory located 

Project Site 
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to the immediate west of the BESS site. There are no residences or other sensitive receptors 
in the immediate area of the BESS site. The nearest residences are more than 1000 m to the 
northwest. Landuse in the area around the BESS and Songino substation is shown in Figure 
23.  

Figure 23: Landuse in the area around the BESS and Songino substation. 

 
     Source: Google Earth, 2019. 

6. EarthquakО Risks 

113. 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 VI zone (Figure 24). 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 highest risk areas 
of Western Mongolia (e.g. Degree IX and above).  
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Figure 24: Mongolia earthquake risk Modified Mercalli (MM) scale map. 

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

114. According to the World Bank Global Facility for Disaster Reduction and Recovery 
(GFDRR) hazard screening tool ThinkHazard, the site is in a very low earthquake hazard risk 
zone, and the impact of earthquake need not be considered in different phases of projects, in 
particular during design and construction.17 Nonetheless, there are several known active faults 
in the Ulaanbaatar area, and the Project site is near Emeelt fault, an NW-SE direction active 
fault located 15 km southwest from Ulaanbaatar. Based on seismometers records, seismicity 
active has been recoded along the fault since 2005, and a clear active fault was confirmed by 
field surveys conducted by RCAG and Université Montpellier and Université de Strasbourg.  

115. AММorНinР to RCAG’s oral rОport to tСО MonРolia National SafОty CounМil, rОМОnt 
aМtivity of tСО fault аas 5,500 yОars aРo, tСouРС its aМtivity is МonsiНОrОН to bО “approaМСinР”, 
and in general seismic activity in the Ulaanbaatar area has been increasing since 2005. RCAG 
predicts the maximum earthquake magnitude on Emeelt fault at Mw 7.0 and at Gunjiin fault 
Mw 6.6. The calculated MSK scale seismic intensity for these earthquakes range from IV-
VIII.18 

 

 

 
17  GFDRR: ааа.РfНrr.orР. 
18  TСО MОНvОНОv–SponСОuОr–Karnik sМalО, also knoаn as tСО MSK or MSK-64, is a maМrosОismiМ intОnsity sМalО 

usОН to ОvaluatО tСО sОvОrity of РrounН sСakinР on tСО basis of obsОrvОН ОffОМts in an arОa of tСО ОartСquakО 
oММurrОnМО. TСО MSK sМalО Сas 12 intОnsity НОРrООs: 
I.  Not pОrМОptiblО: Not fОlt, rОРistОrОН only by sОismoРrapСs. No ОffОМt on objОМts. No НamaРО to builНinРs. 
II.  HarНly pОrМОptiblО: FОlt only by inНiviНuals at rОst. No ОffОМt on objОМts. No НamaРО to builНinРs. 
III.  WОak: FОlt inНoors by a fОа. HanРinР objОМts sаinР sliРСtly. No НamaРО to builНinРs. 
IV.  LarРОly obsОrvОН: FОlt inНoors by many anН fОlt outНoors only by vОry fОа. A fОа pОoplО arО aаakОnОН. 
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Figure 25: Seismic fault lines in Ulaanbaatar area. 

 
        Source: RCAG, 2012. 

 

7. ClimatО 

116. Mongolia lies in the North Temperate Zone and has a severe continental climate, 

 

 

 
MoНОratО vibrations. ObsОrvОrs fООl a sliРСt trОmblinР or sаayinР of tСО builНinР, room, bОН, МСair ОtМ. 
CСina, РlassОs, аinНoаs anН Нoors rattlО. HanРinР objОМts sаinР. LiРСt furniturО sСakОs visibly in a fОа 
МasОs. No НamaРО to builНinРs. 

V.  Fairly stronР: FОlt inНoors by most, outНoors by fОа. A fОа pОoplО arО friРСtОnОН anН run outНoors. Many 
slООpinР pОoplО aаakО. ObsОrvОrs fООl a stronР sСakinР or roМkinР of tСО аСolО builНinР, room or 
furniturО. HanРinР objОМts sаinР МonsiНОrably. CСina anН РlassОs МlattОr toРОtСОr. Doors anН аinНoаs 
sаinР opОn or sСut. In a fОа МasОs аinНoа panОs brОak. LiquiНs osМillatО anН may spill from fully fillОН 
МontainОrs. Animals inНoors may bОМomО unОasy. SliРСt НamaРО to a fОа poorly МonstruМtОН builНinРs. 

VI.  StronР: FОlt by most inНoors anН by many outНoors. A fОа pОrsons losО tСОir balanМО. Many pОoplО arО 
friРСtОnОН anН run outНoors. Small objОМts may fall anН furniturО may bО sСiftОН. DisСОs anН РlassаarО 
may brОak. Farm animals may bО friРСtОnОН. VisiblО НamaРО to masonry struМturОs, МraМks in plastОr. 
IsolatОН МraМks on tСО РrounН. 

VII.  VОry stronР: Most pОoplО arО friРСtОnОН anН try to run outНoors. FurniturО is sСiftОН anН may bО 
ovОrturnОН. ObjОМts fall from sСОlvОs. WatОr splasСОs from МontainОrs. SОrious НamaРО to olНОr 
builНinРs, masonry МСimnОys МollapsО. Small lanНsliНОs. 

VIII.  DamaРinР: Many pОoplО finН it НiffiМult to stanН, ОvОn outНoors. FurniturО may bО ovОrturnОН. WavОs 
may bО sООn on vОry soft РrounН. OlНОr struМturОs partially МollapsО or sustain МonsiНОrablО НamaРО. 
LarРО МraМks anН fissurОs opОninР up, roМkfalls. 

IX.  DОstruМtivО: GОnОral paniМ. PОoplО may bО forМibly tСroаn to tСО РrounН. WavОs arО sООn on soft 
РrounН. SubstanНarН struМturОs МollapsО. Substantial НamaРО to аОll-МonstruМtОН struМturОs. 
UnНОrРrounН pipОlinОs rupturОН. GrounН fraМturinР, аiНОsprОaН lanНsliНОs. 

X.  DОvastatinР: Masonry builНinРs НОstroyОН, infrastruМturО МripplОН. MassivО lanНsliНОs. WatОr boНiОs 
may bО ovОrtoppОН, МausinР flooНinР of tСО surrounНinР arОas anН formation of nОа аatОr boНiОs. 

XI.  CatastropСiМ: Most builНinРs anН struМturОs МollapsО. WiНОsprОaН РrounН НisturbanМОs, tsunamis. 
XII.  VОry МatastropСiМ: All surfaМО anН unНОrРrounН struМturОs МomplОtОly НОstroyОН. LanНsМapО РОnОrally 

МСanРОН, rivОrs МСanРО patСs, tsunamis. 
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characterized by low precipitation and high daily and seasonal temperature ranges. It has long 
cold winters and short summers during which most of the precipitation falls. Winter is typically 
from November/December to March/April; spring from April through May; summer from June 
through August; and fall from September to October/November.   

117. Ulaanbaatar has the largest annual temperature fluctuations of any capital city 
worldwide, with temperatures ranging from approximately - 30° C to 25 °C. Mean annual 
temperature ranges from -0.9 °  to 2.4 ° ; mОan аintОr temperatures range from -19.3 °  to 
-22.5 ° , anН summОr mОan tОmpОraturОs ranРОs from 14.3 °  to 15.3 ° . Average monthly 
and maximum and minimum recorded temperatures for the Buyant-Ukhaa Metrological station 
(located at Chinggis Khaan International Airport, the closest station to the Project site), are 
presented in Figure 26 and Table 12 respectively.  

Figure 26: Average month air temperatures 2013-2017, Buyant-Ukhaa Meteorological 
Station. 

 
      Source: Dr. Namkhajantsan G., climate expert. 

 

Table 12. Absolute maximum and minimum temperatures recoded at Buyant-Ukhaa 
Meteorological Station. 

Absolute Maximum 
Station I II III IV V VI VII VIII IX X XI XII 
Buyant-Ukhaa -8.8 -2.3 10.0 20.6 27.3 31.0 31.3 30.7 25.2 17.6 5.9 -5.9 

Absolute Minimum 
Station I II III IV V VI VII VIII IX X XI XII 
Buyant-Ukhaa -40.0 -37.2 -31.1 -17.7 -9.7 -5.2 3.9 -0.3 -7.8 -19.3 -31.0 -38.6 
Source: Buyant-Ukhaa Meteorological Station, 2019. 

118. Average annual precipitation in Ulaanbaatar ranges from approximately 255 to 280 
mm, with the majority of the precipitation occurring during summer thunderstorms. Average 
annual precipitation at the Buyant-Ukhaa Meteorological Station is 242.2 mm, with 95% 
occurring in the summer. It typical rains from 90 to 150 days per year, and snows from 25 to 
30 days per year. Snow cover occurs from 140 to 170 days per year. Thunderstorms occur 
from 30 to 35 days during the warm season. High intensity rainfalls in the summer can lead to 
flash flooding. 
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Table 13. Average annual precipitation by season at Ulaanbaatar meteorological stations. 

Station Summer (months IV-X)  % Winter (months XI-III)  % 
Ulaanbaatar-Takhilt  262.5 93.6 18.1 6.4 
University  257.4 94.3 15.5 5.7 
Buyant-Ukhaa 242.2 94.8 13.0 5.2 
Morin-uul  255.9 95.3 13.2 4.7 

  Source: Dr. Namkhajantsan G., climate expert. 

119. Average monthly relative humidity ranges from 65-85% in the morning and from 40-
70% in the evenings. Lowest humidity occurs in the spring, with average monthly relative 
humidity between 40 and 65%, while the highest average monthly relative humidity levels of 
up to 83-85% occurs in the winter months of December and January. Average annual air 
pressure at the Buyant-Ukhaa Meteorological Station is 1.022 kPa. 

120. The dominant wind direction in Ulaanbaatar is northwest, observed to blow through 
the city in 30 to 40% of the cases in any month of the year. Average monthly wind speeds are 
is from 1.6 m/sec (in January and December) to 4.4 m/sec (in May). However, wind regimes 
are strongly influenced by local topography. Average monthly wind speeds by season for 
Ulaanbaatar meteorological stations including Buyant-Ukhaa are presented in Figure 28. An 
analysis of wind velocities at Buyant-Ukhaa station is presented in Table 14. 

Figure 27. Average monthly precipitation at Ulaanbaatar meteorological stations 

Ulaanbaatar-Takhil University 

Buyant-Ukhaa Morin-uul 
Source: Dr. Namkhajantsan G., climate expert. 
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Figure 28: Ulaanbaatar meteorological stations wind roses by season. 

  

  
  Source: Dr. Namkhajantsan G., climate expert. 

 

Table 14: Frequency of wind speeds in Buyant-Ukhaa Meteorological Station 

Month 
Wind Speed m/s 

0–1 2–5 6–10 11–15 >15 
% of Time Wind Speeds Occur 

I winter 82.7 13.8 3.1 0.4 0.04 
IV spring 42.3 32.4 21.3 3.0 1.0 

VII summer 44.4 41.1 13.5 0.8 0.2 
X fall 64.3 24.0 10.3 1.2 0.2 

 Source: Dr. Namkhajantsan G., climate expert. 

121. The wind regime at the Buyant-Ukhaa Meteorological Station is dominated by 0-5 m/s 
winds in January (96.5 % of the time), 2-10 m/s in April (53.7 % of the time in April), 0 – 5 m/s 
in August and October (85.5 % of the time and 88.3 % of the time respectively). Higher wind 
speeds over 6 m/s are most common in summer.  

122. Annual average solar radiation is 172 MJ/m2/day, and is highest in April (636 
MJ/m2/day). Monthly sunshine average 168 hours, and is highest in December. 

8. ClimatО ChangО 

123. A Climate Risk Assessment (CRA) was undertaken for the project. The CRA reviewed 
a number of projected climate change studies in Mongolia, including results from 10 climate 
models compiled by the US National Aeronautics and Space Agency (NASA) as part of the 
Coupled Model Intercomparison Project Phase 5 (CIMP5). The climate in Ulaanbaatar, as in 
Mongolia as a whole, has been changing, warming at a rate three times tСО global average. 
AММorНinР to MonРolia’s IntОnНОН Nationally DОtОrminОН Contribution (INDC) to the UNFCCC, 
the annual mean air temperature over Mongolia has increased by 2.07 °C from 1940 to 2014, 
and the ten warmest years in the last 70 years have occurred since 1997. Average 
precipitation has decreased by 7 % since 1940.  
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124. ProjОМtions Мall for trОnНs in botС maбimum anН minimum tОmpОraturОs to МontinuО 
inМrОasinР, ОspОМially in sМОnarios аСОrО GHG Оmissions arО not siРnifiМantly МontrollОН. 
CСanРОs in prОМipitation arО lОss pronounМОН anН sСoа morО variability by moНОl. AННitional 
potОntial МСanРОs, tСouРС morО НiffiМult to НОtОrminО, inМluНО a somОаСat СiРСОr inМiНОnМО of 
morО ОpisoНiМ prОМipitation ОvОnts, larРОly in tСО April to SОptОmbОr pОrioН, anН possibly 
inМrОasОН inМiНОnМО of ОбtrОmО МolН (НzuН) МonНitions, tСouРС tСО lattОr is basОН larРОly on 
rОМОnt trОnНs. AltСouРС GCM outputs sООm to sСoа no prОМipitation, anН tСus no snoа, for 
Ulaanbaatar in tСО аintОr montСs, СistoriМal rОМorНs suРРОst tСat snoа НoОs fall anН stays on 
tСО РrounН for muМС of tСО аintОr, but typiМally only to a НОptС of a fОа МОntimОtОrs.  It is tСus 
unМlОar аСat impaМt МlimatО МСanРО аill СavО on аintОr snoа aММumulation in Ulaanbaatar, 
altСouРС somО sourМОs suРРОst tСat morО prОМipitation аill fall in tСО аintОr in MonРolia as a 
аСolО.   

125. AММorНinР to MonРolia’s INDC, some of the key impacts and vulnerabilities of these 
changes are: 

− Approximately 70% of pastoral land has degraded, while changing plant composition. 
− Winter dzud (heavy snow, cold waves, storms etc.) risk is likely to increase leading to 

more losses in livestock sector. 
− Non-irrigated crop production is becoming more unstable. Assessments show that 

wheat production might be decreased by 15% by 2030 due to climate change. 
− The drying up of lakes, rivers and springs and melting of glaciers has intensified in 

the last decades. The recent surface water resource inventory confirmed that 12% of 
rivers, 21% of lakes and 15% of springs have dried up. Water temperature and 
evaporation are continuously increasing, leading to declining water resources. 

− The intensification of dry climatic conditions causes an increase of the frequency of 
forest and steppe fires, the occurrence and the intensity of forest insect and pest 
outbreaks. As a result, the forest area is reduced by 0.46% annually, and forest 
resources have been degraded significantly. 

− The frequency of extreme weather phenomena has doubled in the last two decades. 
This is expected to increase by 23-60% by the middle of the century as compared to 
present conditions.19 

126. The predicted increased temperature and attendant melting of permafrost, reduced 
average precipitation, and increased frequency and severity of extreme weather events 
indicates the need for attention to climate change adaptation and building resilience.   

9. Air Quality 

127. TСОrО arО a numbОr of monitorinР stations in Ulaanbaatar opОratОН by ОitСОr tСО 
National Agency of Meteorology anН EnvironmОntal MonitorinР (NAMEM) or tСО Air Quality 
AРОnМy (AQA) of Ulaanbaatar City (Figure 29). Figure 30 to Figure 37 presents a summary 
of the mean data for Ulaanbaatar from the NAMEM sites over a number of years and by month 
for 2018.  

 

 

 
19  GovОrnmОnt of MonРolia (unНatОН, but probably 2015), Intended Nationally Determined Contribution (INDC) 

Submission by Mongolia to the Ad-Hoc Working Group on the Durban Platform for Enhanced Action (ADP).  
AvailablО at 
Сttps://ааа4.unfМММ.int/sitОs/submissions/INDC/PublisСОН%20DoМumОnts/MonРolia/1/150924ИINDCs%20of
%20MonРolia.pНf.  

https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Mongolia/1/150924_INDCs%20of%20Mongolia.pdf
https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Mongolia/1/150924_INDCs%20of%20Mongolia.pdf
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Figure 29: Air quality monitoring stations in Ulaanbaatar. 

 

  National Agency of Meteorology and Environmental Monitoring Air Quality Monitoring Station   

  Air Quality Agency of Ulaanbaatar City Air Quality Monitoring Station   

 

128. The summary monitoring data indicates that annual and monthly average 24-hour 
PM10, PM2.5, SO2 and NO2 concentrations are elevated across the whole of Ulaanbaatar anН 
frОquОntly ОбМООН MonРolian stanНarНs. 

129. The summary monitorinР data indicates that annual mean PM10, PM2.5, SO2 and NO2 
concentrations are elevated across the whole of Ulaanbaatar anН frОquОntly ОбМООН 
MonРolian stanНarНs. A review of previous air pollution studies shows that there a range of 
emission sources in Ulaanbaatar: 

- In РОnОral, Ulaanbaatar’s sОvОrО air pollution problОms stОm from tСО usО of 
mostly aging, Soviet-era coal-fired central heating and power generation 
stations, as well as the combustion of coal and other fuels, including waste 
fuels, for heating in individual homes, particularly in per-urban Ger districts.   

- PM10 sources include CHPs, low pressure HOBs and Ger areas (comprising a 
mixture of household stoves, kiosks and open burning), and to a lesser extent 
unpaved road-dust, vehicle exhausts, and bricks and paved road-dust. 
However, CHPs have stacks between 100 m to 200 m high and therefore much 
more effective dispersion of pollutants than domestic heating sources, which 
typically have stacks less than 4 m above ground level and therefore contribute 
a greater proportion to the ground level pollutant concentrations. 

- PM2.5 sources include Ger areas, CHPs, vehicle exhaust, and dust from roads. 
- SO2 is primarily emitted from coal combustion in CHPs, low pressure HOBs 

and Ger stoves. No emission control equipment is used at HOBs and Ger 
stoves are typically highly polluting due to the outdated technology involved 
and the higher sulphur content coal that is combusted. 

- The main source of NO2 is vehicle exhaust. Other sources include coal 
combustion (in CHPs, low pressure HOBs and domestic stoves) and to a lesser 
degree, biomass and/or waste burning.   
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Figure 30:  Annual average SO2 concentrations by year (1998-2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

 
    Source: NAMEM, 2019.  
 

Figure 31:  Average 24-hour SO2 concentrations by month (2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

 
      Source: NAMEM, 2019.  
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Figure 32:  Annual average NO2 concentrations by year (1998-2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

 
    Source: NAMEM, 2019.  

 

 

Figure 33:  Average 24-hour NO2 concentrations by month (2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

 
      Source: NAMEM, 2019.  
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Figure 34:  Annual average PM10 concentrations by year (2010-2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

 
         Source: NAMEM, 2019.  

 

 

Figure 35:  Average 24-hour PM10 concentrations by month (2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

 
      Source: NAMEM, 2019.  
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Figure 36:  Annual average PM2.5 concentrations by year (2010-2018) in Ulaanbaatar 
versus Mongolian air quality standard. 

 
    Source: NAMEM, 2019.  

 

Figure 37:  Average 24-hour PM2.5 concentrations by month (2018) in Ulaanbaatar versus 
Mongolian air quality standard. 

  
      Source: NAMEM, 2019.  

10. NoisО 

130. TСО ProjОМt sitО is a loа noisО arОa. KОy sounНs sourМОs arО tСО СiРСаay 1.3 km to 
tСО nortСОast, anН tСО aНjaМОnt substation anН fОrtilizОr plant. 

11. WatОr RОsourcОs 

131. The Project site is located in the upper reaches of the Tuul River basin. The Tuul is the 
main river flowing through Ulaanbaatar area. It originates in the Khan Khentii Protected Area 
in Tuv Aimag (province) at an elevation up to 2,800 masl, and is formed by the confluence of 
the Namiya and Nergui streams. It flows in a generally westward direction, initially though 
mountain taiga and forest steppe region, west to the immediate south of Ulaanbaatar, and 
then northwest through a series of large meanders where it discharges to the Orkhon River. It 
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has a catchment area of 6300 km2 to Ulaanbaatar, a total area of 49,766 km2, and a total 
length of 898 km. 

132. The width of the Tuul River around Ulaanbaatar is about 35 m; however, it is reduced 
to 5−18 m in tСО Нry sОason. TСО avОraРО НОpth of the river is about 1.3 m. The surface water 
in Ulaanbaatar is partially to completely frozen from December to February. The flow begins 
gradually in spring (March), and discharge increases gradually to a maximum in the rainy 
season (July–August).  

Figure 38: Tuul River watershed map. 

 
 Source: Institute of Meteorology and Hydrology, National Agency for Meteorology, 2012. 

133. On an annual basis the Tuul River runoff is comprised of 69 % rainfall, 6 % snow melt, 
and 25 % groundwater. Annual mean river flow at Ulaanbaatar is 26.6 m3/s, and at Songino is 
25.8 m3/s. During high flow years the mean 5 % probability flow is 59.1 m3/sec and in low flow 
years the mean 97 % runoff of the Tuul River is 6.0 m3/sec. The maximum flow of the Tuul 
River occurs during summer rainfall floods and not the spring melt. For example, the estimated 
maximum 1% probability discharge of the spring flood at Ulaanbaatar is 480 m3/sec, but the 
estimated maximum 1% probability discharge rainfall flood is estimated at 1,850 m3/sec.20   

134. The Project site is located 3 km from the northern bank of the Tuul River in the upper 
portion of the watershed, on the western side of Ulaanbaatar. The site is at an elevation of 
1,350 masl. The area has desert like conditions, and there are no permanent surface water 
bodies or streams on or adjacent to the site. The site is over 120 m higher than the adjacent 
Tuul River, and is reportedly not at risk from spring floods. 

135. There are three small ephemeral streams on the shallow hills to the east of the Songino 
substation (Figure 39 to Figure 41). These are normally dry and are reported to have active 
flows only during high rainfall events. Watershed characteristics are presented in Table 15. 

 

 

 
20  IbiН.  
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Figure 39: Ephemeral watersheds in the low hills adjacent to Songino substation. 

 
                     Source: BES 2019 and Google Earth, 2019. 

 

Figure 40: Looking southwest towards Songino substation. The ephemeral watersheds are 
in the shallow hills to the left, southeast of the substation. 

 
       Source: PPTA consultant, 2019. 
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Figure 41: Looking southeast towards ephemeral stream #2. 

 
         Source: PPTA consultant, 2019. 
 
 

Table 15: Watershed characteristics of ephemeral streams adjacent to project site. 

# Location Catchment 
Area (m2) 

Length 
(km) 

Average 
Elevation 

(masl) 

Average 
Slope 
(%) 

Maximum probable 
discharge (m3) at various 

probabilities (%)21 
0.1 % 5% 10% 

1 NE of Songino SS 1.23 1.79 1,434 10.3 0.22 0.08 0.05 
2 E of Songino SS 0.88 1.12 1,420 11.5 0.14 0.062 0.03 
3 SE of Songino SS 0.60 1.22 1,423 16.2 0.15 0.073 0.04 

 Source: BES 2019 and PPTA consultant. 

136. Groundwater from the Tuul River valley provides an estimated 99% of the water supply 
for Ulaanbaatar, supplying about 80 million m3 of annual abstraction. The alluvial aquifer at 
Ulaanbaatar is composed of sediments forming two unconfined layers, which differ primarily 
in composition, porosity, and water saturation. The upper layer consists mainly of 
unconsolidated gravel and boulders, and coarse sand fills the voids, representing 15–30% of 
the sediment by volume. The thickness ranges from 2 to 30 m (average: 25 m) and generally 
increases toward the center of the river basin.  

137. The lower layer extends down to the Neogene and Carboniferous deposits, with a 
thickness ranging from 3 to 20 m. Its composition is similar to that of the upper layer, with 
occasional clay-dominant lenses. Fine silty sand and clay fill the voids between gravel and 
boulder particles and, in some areas, create clay layers ranging from a few centimeters to 5–
8 m thick. Although the composition of the alluvial aquifer is generally uniform, the presence 
of clay-dominant soil with low permeability creates semi-confined conditions locally in some 
strata, where the lower layer of the aquifer yields less water compared with the overlying layer. 
Recharge to the alluvial aquifers occurs through infiltration from snowmelt, runoff and flooding, 

 

 

 
21  BasОН on МalМulations in tСО BES, utilizinР a СyНroloРiМal moНОl НОvОlopОН for small аatОrsСОНs 

unНОr 200 km2, anН a maбimum 1% Нaily probablО prОМipitation of 125 mm. 
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with the largest recharge occurring from summer rains in July and August.  

138. Key groundwater source areas are mapped in Figure 42 and described in Table 16. 
Annual groundwater resources in Ulaanbaatar are assessed at 271,000 m3. As a result of 
ongoing urban growth and associated groundwater use (including 426 municipal wells, an 
estimated 1600 private wells and three CHPs), available groundwater resources in the 
Ulaanbaatar area are considered to be fully exploited, and in some source areas such as near 
the CHPs and meat factory ground water levels have decreased by 5 to 7 m.22 Establishing 
new wells in the region likely means that the allocation of the water to different end users will 
take place, not that more water will be available.23 

 
Figure 42: Groundwater source areas in Ulaanbaatar area. 

 
          SourМО: Bayanzürkh District WОll InvОntory 2015.  

12. FlooН Risks 

139. There are three types of floods in Mongolia: 

(i) Spring or snow melt floods - water level rise and over bank flow occurs over 
a relatively long period due to snow and ice melt. 

(ii) Rainfall floods - water level rise and over bank flow is quick and is caused 
by intensive rainfall. 

(iii) Flash floods – high intensity turbulent flow with rocks and sediment and other 
surface materials occurs rapidly due to heavy rain along steep dry beds and 
small rivers. 

140. Spring floods typically occur from mid-April until the end of May in most area of 
Mongolia, and depending geographical location from 20-60 % of annual runoff forms during 
the spring flood. The majority of annual runoff (up to 70-80%) forms during summer rains. 
Rainfall floods occurs when daily rainfall exceeds 40-110 mm. Summer rainfall starts from 
approximately mid-June to mid-September and has several peaks. Hill slope, soil and 

 

 

 
22  Tuul RivОr anН UrbanizinР Ulaanbaatar, UnitОН MovОmОnt of MonРolian RivОrs anН LakОs. G. DasСНОmОrОl, 

LОРal AНvisor. 2011. 
23  CHP-5 SEIA, 2015. 
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sediment type, rain intensity and degree of urbanization are key factors for flash floods. 24 

 

Table 16: Exploitable groundwater resources in the vicinity of Ulaanbaatar. 

No. Source 
Total 

Resource 
m3/day 

Approved 
Exploitable 

Resource m3/day 
Remarks 

1 Central  125,100 90,300 

Ulaanbaatar city water supply source. Its resource 
was assessed in 1980 and it has been in use for 
many years. Due to a risk of groundwater pollution 
in the aquifer in the downstream part of the Selbe 
River, this portion has been removed from the 
Central source groundwater resources. This was 
confirmed by pollution found in some boreholes 
near the Narantuul market. 

2 Upper  89,700 89,700 
Ulaanbaatar city and Nalaikh District water supply 
source. Its resource was assessed in 1980. 

3 
Industrial 

area  
30,300 30,300 

Khan-Uul District industrial and drinking water 
supply source. The resource was assessed in 
1980. Its water might be polluted and is no longer 
used in drinking water. 

4 
CHPs (2, 

3, 4)  
52,300 52,300 The resource was assessed in 1980. 

5 
Meat 

factory  
8,600 

8,600 
 

West Ulaanbaatar city industrial and drinking water 
supply source. The resource was assessed in 
1980. 

Total  360,000 271,200  

SourМО: Tuul RivОr Basin IntОРratОН WatОr ManaРОmОnt Plan, Ministry of Environment anН GrООn DОvОlopmОnt, 2012.   

141. Ulaanbaatar is at risk from all three types of flooding, with risk areas including the Tuul, 
Selbe, and Uliastai Rivers.25  Ger districts are particularly at risk as a result of their location on 
steeper topography and poor drainage infrastructure exacerbated by inadequate waste 
collection which leads to clogged waterways. 

142. Major flood events in Mongolia occurred in 1778, 1915, 1966, 1982, 2000, 2003, and 
2004. One of the biggest rainfall floods in the modern era occurred in the Tuul River basin. 
Over a two-day period in July 1966, the Ulaanbaatar area received 103.5 mm of rainfall, 43% 
of the total annual precipitation. Flood water velocity reached 4-5 m/sec, flood discharge was 
1,700 m3/s, and the water level rose 151 cm within one day, leading to property damage and 
loss of life.  

143. A prime example of flash flooding occurred in Ulaanbaatar on August 15th, 1982, when 
a high intensity rainfall event deposited 44 mm (84 % percent of monthly rainfall) in just 20 
minutes, leading to flash floods along the dry beds and small rivers around the city, especially 
in the northern area, and again leading to property damage and loss of life.26 

144. As noted above, the Project site at the Songino substation is located 3 km from the 

 

 

 
24  FlooНs in MonРolia, D. Oyunbaatar, HyНroloРy sОМtion, InstitutО of MОtОoroloРy anН HyНroloРy. PrОsОntОН at 

tСО 3rН GEOSS Asia-PaМifiМ Symposium, 2009. 
25  RОНuМtion of FlooН Risk in Ulaanbaatar City, Ministry of ConstruМtion anН Urban DОvОlopmОnt, 

MonРolia.  SОМonН East Asia rОРional аorksСop on Flood Risk Management and Urban Resilience, Global 
FaМility for DisastОr RОНuМtion anН RОМovОry (GFDRR), 2013. 

26  FlooНs in MonРolia, D. Oyunbaatar, HyНroloРy sОМtion, InstitutО of MОtОoroloРy anН HyНroloРy. PrОsОntОН at 
tСО 3rН GEOSS Asia-PaМifiМ Symposium, 2009. 
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northern bank of the Tuul River, is over 120 m higher than the adjacent Tuul River, and is 
reportedly not at risk from spring floods. 

D. Ecological Resources 

1. Flora 

145. The Project site vegetation would likely have originally been low mountain grasslands 
dominated by typical species such as pasture sage (Artemisia frigida), mountain sandwort 
(Arenaria capillaris) and needle grass (Stipa sp). However, the site is on the outskirts of the 
Ulaanbaatar urban area, adjacent to an existing substation, on a valley that has already been 
partially developed, excavated and levelled, and heavily grazed. Site vegetation is sparse and 
consists of low grasses such as Stipa sp (Least Concern IUCN Red List) and plants such as 
silverweed (Argentina anserine, Least Concern IUCN Red List). There are no trees or larger 
shrubs. All species found at the project site are common to the area, and surveys found no 
rare, endangered or protected species, or areas of critical habitat. 

2. Fauna 

146. There are no known large wild mammals utilizing the site, though the area is grazed 
by cattle. Animals that may be found on or near the site are typical for the urban periphery of 
Ulaanbaatar, including the common raven (Corvus corax – Least Concern IUCN Red List 
status), house sparrow (Passer domesticus, Least Concern IUCN Red List status), and 
common unthreatened hares, marmots, mice and moles.  

3. ProtОctОН ArОas 

147. There are no parks, protected areas, nature reserves or Key Biodiversity Areas (KBAs) 
within 5 km of the project site. This was confirmed through discussions with soum officials, 
site visits, a review of relevant Mongolian documentation, and an Integrated Biodiversity 
Assessment Tool (IBAT) assessment. 

Figure 43: Typical sparse grasses at project site. 

 
          Source: PPTA consultant, 2019.  
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E. Socioeconomic Profile  

148. The estimated population of Mongolia reached 3,238,479 in 2018, up by 60,580 or 
1.91 % compared to the previous year. There were 78,444 children born in 2018. 63.77 % of 
the total population is under 35 years of age, 30.94 % are children aged 0-14, 62.4 % are 15-
59 years old, and 6.66 % are seniors aged 60 and older.27 

149. Ulaanbaatar has a population of 1.491 million. Songino Khairkhan was established as 
a separate administrative district in 1992, and is one of nine districts in Ulaanbaatar. The 
district encompasses much of Ulaanbaatar’s’ аОstОrn anН northern area, extending to the foothills 
of Songino Khairkhan mountain. It has an area of 1,200.6 km2, and a population of 322,000 
(Table 17), making it the second largest district in Ulaanbaatar, both in population and size. 
Approximately 70% of the population lives in Ger areas.  

150. In the first 5 months of 2019, 2,982 children were born in Songino Khairkhan district, 
and the population growth rate is 3.04%. The working age population (15 to 65) is 207,312. 
The district has 24 schools with 19,000 students (Table 18).  

Table 17: Songino Khairkhan district demographic data. 

№ Indicators Songino Khairkhan District  
1 Total Area, km2 1,200.63 
2 Population  322,458 
3 0-4 years 39,640 
4 5-14 years 56,239 
5 65 years above 11,662 
6 Growth Rate (%)  18.3 

       Source: BES, 2019. 

 
 

Table 18: Songino Khairkhan district education data. 

Indicator 2016 2017 
Number of Schools   22 24 
Number of Students   18,572 19,078 
Number of Teachers  1,008 1,018 
Number of Kindergartens  36 37 
Number of Children in 
Kindergartens  

8,194 8,756 

Teachers for Kindergartens   329 367 
Number of Universities and 
Colleges   

3 3 

Number of Students   1,738 1,395 
Number of TVET  2 2 
Number of Students    998 1,090 

  Source: BES, 2019. 

151. According to the National Statistics Office (NSO) of Mongolia and the World Bank 
(2019), the national poverty rate in Mongolia was 28.4 % in 2018, a decrease of 1.2 % from 
the 2016 estimate of 29.6 %. The poverty rate in Ulaanbaatar was 25.9% and is estimated to 

 

 

 
27  National StatiМs OffiМО of MonРolia, 2019. 
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be between 25 and 30 % in Songino Khairkhan District.28 

152.  According to the local government, Songino Khairkhan District is one of Ulaanbaatar’s 
key industrial centers, home to major processing plants and construction yards. The residential 
infrastructure is primarily comprised of low to mid-end apartment blocks, which extend along 
the westerly reaches of Peace Avenue. These are bordered to the north by expansive Ger 
tracts. The portion of Songino Khairkhan district that extends across the railway lines to the 
soutС is СomО to muМС of Ulaanbaatar’s liРСt inНustry, аarОСousinР anН manufaМturinР plants. 
Housing supply in these areas is limited and mostly comprises of workers housing which grew 
up around industrial and manufacturing plants during the 1960s to the 1980s.  

F. Sensitive Receptors 

153. There are no schools, clinics or hospitals within the Project area. The nearest 
residences are more than 1000 m to the northwest over the adjacent range of hills, and the 
nearest community is 2 km away. There is a fertilizer factory that will be immediately adjacent 
to the BESS, but it is not a sensitive receptor. 

154. There are no known physical cultural resources at the site. 

 

 

 
28 TСО povОrty linО is sОt at tСО Мost of aМquirinР a Мonsumption bunНlО tСat proviНОs 2100 МaloriОs pОr pОrson 

pОr Нay as аОll as tСО Мost of otСОr non-fooН ОssОntial РooНs anН sОrviМОs. TСО national povОrty linО аas 
upНatОН only for МСanРОs in priМО lОvОls bОtаООn survОys anН tСО 2018 national povОrty linО is ОstimatОН at 
MNT 166,580 pОr pОrson pОr montС. 
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V. ANTICIPATED IMPACTS AND MITIGATION MEASURES  

A. Assessment of Impacts 

155. Anticipated positive and negative environmental impacts of the proposed Project were 
assessed based a Project domestic FSR 29 ; DEIA report 30 ; site visits and field surveys 
conducted by domestic and international environmental consultants; climate risk assessment 
(CRA); 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.  

156. Pre-construction, construction, operation and decommissioning phases were each 
considered separately. Potential impacts and proposed mitigation measures are discussed 
below, while detailed mitigation measures are presented in the project EMP (Appendix I).  

B. Anticipated Pre-construction Phase Impacts and Mitigation Measures  

157. Anticipated pre-construction phase negative impacts are typically associated with any 
permanent land acquisition and associated loss of land and/or structures. All project works will 
take place on government owned unoccupied land, and there will be no land acquisition, 
involuntary resettlement, or loss of shelter, agricultural land or productive assets.31 Thus, there 
are no associated impacts or mitigation measures required. 

158. 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 the BESS Contractor’s biННinР 
documents, technical specifications, and civil construction and equipment installation 
contracts; implementation of the GRM; and training and capacity building.  

1. Mitigation Measures and Monitoring during Detailed Design 

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

 IEE and EMP Updating  

160. The 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 
to the IEE and EMP. 

 Bidding Documents and Contracts  

161. Environmental mitigation measures indicated in the updated IEE and EMP will be 

 

 

 
29   EnОrРy StoraРО Options for AММОlОratinР RОnОаablО EnОrРy PОnОtration in MonРolia, 2019. FОasibility StuНy 

prОparОН by Mon-EnОrРy unНОr TA-9569 MON: EnОrРy StoraРО Option for AММОlОratinР RОnОаablО EnОrРy 
PОnОtration.                   

30  EnОrРy StoraРО Options for AММОlОratinР RОnОаablО EnОrРy PОnОtration in MonРolia, 2019. EnvironmОntal 
ImpaМt AssОssmОnt RОport. PrОparОН by  Sunny TraНО Co., LtН LLC. 

31  A lanН possОssion МlОaranМО НОМrОО (No. A/949) from tСО City of Ulaanbaatar is prОsОntОН in AppОnНiб III. 



 

 

62 

 

included in the BESS Contractor’s biННinР НoМumОnts, tОМСniМal spОМifiМations, anН МontraМts. 

 Earthquake Risk 

86. A detailed assessment of earthquake risks will be undertaken, and the results 
incorporated into the project detailed design as appropriate. 

 Project Construction Environmental Management Plan (CEMP)  

162. The BESS Contractor will develop a CEMP that outlines the manner by which they will 
comply with the requirements of the IEE and EMP. 

 Grievance Redress Mechanism 

163. In accordance with the GRM presented in Chapter VIII of the IEE, the PMU will be 
assigned overall responsibility for the GRM; GRM training will be provided for PMU, IA and 
GRM access points; the PMU 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 PMU and local entry points (e.g. contractor, bahg or soum Citizens Representative Hurals, 
and/or bahg or soum government representatives) will be disseminated at the construction 
site. 

 Training and Capacity Building  

164. Institutional strengthening and training program will be delivered by a national 
Independent Environmental Consultant (IEC). TСО traininР аill foМus on ADB’s anН MonРolia’s 
environmental, health and safety laws, regulations and policies; implementation of the EMP, 
including chance find procedures for PCRs, spill prevention and management, etc.; BESS 
construction safety; and, the GRM. Training will be provided to the PMU, IA staff, and the 
contractor. 

 Consultation and Outreach  

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

C. Anticipated Construction Phase Impacts and Mitigation Measures  

166. Overall the scale of construction for the BESS is small and localized, and primarily 
consists of land preparation; installation of the battery containers, inverters, power 
transformers and control structure; construction of access roads; and other construction 
activities. Anticipated Project construction phase negative environmental impacts are low in 
magnitude, short to medium term in duration, and very localized in scale. 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 international guidelines including the 
General EHS Guidelines and the EHS Guidelines for Electric Power Transmission and 
Distribution. 



 

63 
 

1. Impacts on Physical Resources 

a) Erosion, Borrow and Spoil  

Potential Impacts 

167. Construction activities such as land leveling, excavation and filling may lead to 
localized surface erosion and runoff and the generation of spoil. Some areas of the site will 
require 4+ m of fill. 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 
Project site is not steeply sloping, 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. 

Mitigation Measures 

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

b) Air Pollution 

Potential Impacts 

169. 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). 

170. Impacts at the Project site will be localized and short-term in duration, and are unlikely 
to impact residents as the site is not adjacent to residential areas. 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. 

Mitigation Measures 

171. 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 

172. It is expected that BESS 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. 
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d) Wastewater 

Potential Impacts 

173. 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 site. 

Mitigation Measures 

174. 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  

Potential Impacts 

175. 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. This is not expected to be a factor as there no nearby 
residential communities. Overall, potential noise and vibration impacts are anticipated to be 
very minor. 

Mitigation Measures 

176. Noise mitigation measures will only be implemented if noise complaints are received. 
If necessary, good practice noise construction noise management measures will include 
limiting working hours and using noise barriers. In addition, all equipment must have mufflers 
in accordance with relevant government requirements. 

f) Solid Waste  

Potential Impacts 

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

Mitigation Measures  

178. 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 burning on the Project site will not be allowed. 
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g) Hazardous and Polluting Materials  

Potential Impacts 

179. Inappropriate transportation, storage, use, disposal and spills of petroleum products 
and hazardous materials and wastes can cause soil, surface and groundwater contamination. 
As notОН in SОМtion II, unНОr MonРolia’s СazarНous аastО МlassifiМation list (2015) Li-Ion 
battОriОs arО МlassifiОН as СazarНous аastО unНОr аastО МlassifiМation МoНО “16 06 06 - other 
battОriОs anН aММumulators”. 

Mitigation Measures 

180. 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. Battery recycling is 
НisМussОН unНОr “OpОration PСasО”, bОloа. 

2. Impacts on Ecological Resources 

a) Flora and Fauna 

Potential Impacts 

181. 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 project site. Therefore, construction 
activities, including limited vegetation clearance, are not expected to have any impact on these 
resources.  

Mitigation Measures 

182. Site and access road periphery will be revegetated with drought-tolerant native plants. 
The viability of planting trees on adjacent slopes will be further investigated during detailed 
design. 

b) Parks and Protected Areas 

Potential Impacts 

183. The Project site 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  

Potential Impacts 

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

- Transport of construction materials and heavy loads can result in congestion and 
potential safety risks. 

- Transportation of heavy equipment and loads may cause damage to roads, including 
surface damage and subsidence.  

185. The Project is relatively small, existing road traffic in the communities is relatively low, 
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and anticipated construction traffic is also low; Project traffic impacts are expected to be low 
in magnitude, scale and duration. 

Mitigation Measures 

186. 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.  

187. Any damage caused by construction traffic will be repaired by the BESS Contractor at 
their own cost. 

b) Workers Occupational Health and Safety  

Potential Impacts 

188. Project 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, and others. These health and safety hazards pose a significant risk that will 
be present throughout the construction period. 

Mitigation Measures 

189. To minimize health and safety risks the BESS Contractor will be required to develop 
and implement a good practice Occupational Health and Safety Plan (OHS Plan) including the 
use of Personal Protective Equipment (PPE) and emergency response procedures (ERP), 
developed in compliance with relevant GoM regulations. HIV/AIDS orientation and training will 
also be provided. 

c) Community Health and Safety 

Potential Impacts 

190. Project 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. These potential impacts are low to moderate in significance, and short term in 
duration during the project construction period. 

191. Workers camps and an influx of migrant workers may cause social conflict or even lead 
to the spread of disease. However, РivОn tСО sitО’s aММОss to tСО Ulaanbaatar urban arОa by 
good quality roads, a worker camp will not be required. 

Mitigation Measures 

192. To mitigate these potential impacts, in addition to the traffic safety measure noted 
above, the BESS Contractor will implement good community health and safety practices, 
including outreach to local communities to disseminate knowledge about safety at or near the 
construction site; 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.   

193. With respect to workers recruitment, workers will be locally recruited to the extent 
practical, and will receive health examinations and education on sexually transmitted diseases. 
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A worker camps will be avoided, and the BESS Contractor 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 

Potential Impacts 

194. Based on field surveys there are no known physical cultural resources (PCRs) at or 
near the project site. However, construction activities have the potential to disturb as yet 
unknown PCRs.  

Mitigation Measures 

195. A construction phase chance find procedure will be activated if any chance finds of 
PCRs are encountered (details in Appendix 1). 

D. Anticipated Operation Phase Impacts and Mitigation Measures  

196. Operation of the BESS will not produce any air pollution, significant noise, or significant 
solid or liquid waste. Spent battery cells will need to be recycled; due to the lack of facilities in 
Mongolia, this will be the responsibility of the BESS supplier. There is also a risk of fire and 
explosion. Potential operation phase impacts can be effectively mitigated through good design, 
the application of appropriate good operational management practices, development of 
emergency and fire response capabilities and procedures, compliance with relevant GoM 
standards and international good practices including the General EHS Guidelines. 

1. Water Use 

Potential Impacts 

197. Water will be required for domestic use, washing, and fire response. A lack of adequate 
water supply may hamper facility operation.  

Mitigation Measures 

198. The BESS will be connected to the municipal water supply system. 

2. Solid and Hazardous Wastes 

Potential Impacts  

199. Wastes generated from operation of the BESS could include transformers and other 
electrical components, and Li-Ion (or other chemistry) batteries. 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. 

Mitigation Measures  

200. There are no known Li-Ion (or other chemistry) battery recycling facilities in Mongolia. 
Therefore, it will be a contractual requirement that faulty or waste Li-Ion batteries will be 
collected, transported and recycled in an appropriate facility in the region by the battery 
supplier (e.g. the BESS Contractor).  

201. Equipment that requires replacement will be recycled by the equipment provider (if 
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other than the BESS Contractor), either in Mongolia in licensed facilities if available, or through 
transport to a licensed facility in another country in the region.  

202. Wastes that are considered hazardous will be disposed by the product provider (if other 
than the BESS Contractor), either in Mongolia in licensed facilities if available, or through 
transport to a licensed facility in another country in the region. 

203. All exports of equipment, batteries and hazardous wastes must be with the review and 
approval of the MNET, and all necessary export licenses must be obtained from the Special 
Commission for Hazardous Waste Management of MNET. A performance security will be 
included in the contract to ensure appropriate battery and hazardous waste management.  

204. Domestic wastes will be collected and disposed at an approved local waste disposal 
sites following national regulations. 

3. Wastewater  

Potential Impacts 

205. BESS operation will generate small amounts of domestic wastewater. 

Mitigation Measures 

206. The BESS will be equipped with sanitary facilities connected the Ulaanbaatar 
wastewater system (if available) or to a septic system. 

4. Flooding 

Potential Impacts 

207. The BESS site is located 3 km from the northern bank of the Tuul River in the upper 
portion of the Tuul watershed, on the western side of Ulaanbaatar. The site is at an elevation 
of approximately 1,350 masl. The area has desert like conditions, and there are no permanent 
surface water bodies or stream on or adjacent to the site. The site is over 120 m higher than 
the adjacent Tuul River, and is reportedly not at risk from river snowmelt or rainfall floods. 
However, the site may be at risk from flash flooding in the small ephemeral watersheds in the 
low hills adjacent to Songino substation. In addition, the CRA states that climate change will 
likely increase the incidence of episodic and heavier rains, and thus may increase the potential 
for local flooding, and the risk of flood-related damage to the BESS. 

Mitigation Measures  

208. The BESS site will require leveling and fill of the lower lying areas up to 4 m in height. 
A site drainage system will be installed, and perimeter dykes will be built to protect site from 
flash flooding. The risk will be assessed further during detailed design. 

209. TСО CRA notОs tСat: “the proposed site of the BESS installation, being arid, has 
relatively little vegetation at present.  Adding trees, if their growth can be sustained, between 
the nearby stream bed and the BESS site may help to reduce the impact of flooding from more 
intense precipitation events.   Planting trees on the hillsides from which the nearby stream bed 
captures runoff may also help to regulate the flow of water during rain events, and to reduce 
the potential for flooding.” The viability of planting trees on the slopes will be further 
investigated during detailed design. 
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5. Noise and Vibration 

210. Operation of the BESS will not generate significant noise and is not expected to result 
in any noise impacts.  

6. Fire and Emergency Response 

Potential Impacts 

211. During operation there is a risk of fire and other accidents. Lithium secondary batteries 
contain both oxidizers (negative) and fuel (positive) within the enclosed battery space, and 
therefore also carry the risk of fire and explosion in case of overcharging, over-discharging, 
excess current, or short circuits.  

Figure 44: Photos showing escalating failure from cell, cell string, and module. 

 
    Source: Doughty and Roth (2012) 

 

Mitigation Measures  

 BESS Design 

212. For proper battery safety, appropriate safe design is essential at the cell, module, pack, 
and final product level. If safety fails at one level, more severe accidents at the higher levels 
can quickly follow. Safety requirements will include: 

- BESS Contractor’s bid will need to demonstrate that safety has been 
incorporated in all stages of BESS design to the highest available international 
standards.  

- A battery protection circuit will be required to improve safety by making 
accidents less likely or by minimizing their severity when they do occur. 

- Construction and location measures to reduce risks and provide a safety zone. 
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- BESS design should be tested in accordance with UL 9540A, Test Method for 
Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage 
Systems. This standard evaluates thermal runaway, gas composition, flaming, 
fire spread, re-ignition and the effectiveness of fire protection systems. Data 
generated can be used to determine the fire and explosion protection 
requirements for the BESS. 

- Fire protection system suitable for the chemistry of the battery and the type of 
chemical fire that could result, and water supply. 

- Ventilation and temperature control system. 
- Gas detection and smoke detection system. 
- Maintenance plan. 

213. Safety requirements are discussed in more detail in the EMP (Appendix I). 

7. Occupational Health and Safety  

Potential Impacts 

214. Workers may contact with high-voltage power lines/equipment during operation, 
maintenance and repair. Other hazards include accidents, flammable gas and carbon 
monoxide, and fire.  

Mitigation Measures 

215. These risks can be mitigated through the development and implementation of an 
operation phase Occupational Health and Safety (OHS) Plan, in compliance with good 
international OHS practices as per the general EHS Guidelines, and GoM requirements.  

8. Community Health and Safety 

Potential Impacts 

216. Operational community health and safety impacts are low, and are primarily related to 
risk of shock if entering the BESS without permission, and fire. The increase in local traffic 
caused by Project operation and maintenance will be insignificant, and there will be no air and 
insignificant effluent emissions.  

Mitigation Measures 

217. These risks can be mitigated through the implementation of good community health 
and safety practices, as per the general EHS Guidelines. Specifically, the BESS will be fenced 
and public access prohibited, and will be equipped with safety warning signs in Mongolian. 

218. Fire and emergency response measures are discussed above. 

9. Climate Change  

Potential Impacts 

219. As noted in Section IV.C, a separate Climate Risk Assessment (CRA) was undertaken. 
The Ulaanbaatar area has been getting progressively warmer in recent years, and projections 
call for trends in both maximum and minimum temperatures to continue increasing, especially 
in scenarios where global greenhouse gas emissions are not significantly controlled.  Changes 
in precipitation are less pronounced and show more variability by model. Additional potential 
changes, though more difficult to determine, include a somewhat higher incidence of more 
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episodic precipitation events, largely in the April to September period, and possibly increased 
incidence of extreme cold (dzud) conditions. 

220. The CRA notes the following key potential climate changes impacts on the BESS: 

- Permafrost, if present at the BESS site, will likely melt during the lifetime of the 
Project, and that melting should be taken into account during construction. 

- Average precipitation and snow and ice loading due to episodic weather events 
may be somewhat higher and more prevalent, respectively, than in recent years, and 
may require at least consideration during design, with regard to both the construction 
of the BESS itself and the construction and reinforcement of ancillary systems, such 
as the T&D systems connected to the BESS. 

- Changes in temperature, including average temperatures and extreme heat and 
cold spells, may have an impact on the requirements for heating and cooling to 
keep the BESS battery components at the correct operating temperatures. 

- The impacts of more intense rain events may affect the flooding potential for the 
Project site. 

- Changes in the occurrence of extreme windstorms may require climate resilience 
measures for the BESS facilities and/or for the T&D systems associated with the 
BESS. 

- The effects of climate change on solar radiation as an input to electricity generation 
solar PV generation seems unlikely to have a significant net impact on the operation 
of the BESS on an average basis. 

- Electricity demand will be affected by climate change, in that the requirements for 
electricity use for heating may be reduced, all other factors being equal, but over the 
lifetime of the BESS it is likely that changes in other factors, including the way that 
heating is supplied and used in Ulaanbaatar, will have a much larger impact on the 
amount and timing of electricity demand, and thus on BESS operation. 

Mitigation Measures 

221. TСОrО is no knoаn pОrmafrost in tСО ProjОМt arОa (Figure 22). HoаОvОr, НurinР НОtailОН 
НОsiРn a permafrost core sample survey will be undertaken, and if permafrost is discovered 
this will be incorporated into BESS design as appropriate. Other mitigations will be 
incorporated into design to address potential changes in the intensity of precipitation, changes 
in temperature, frequent or more violent windstorms. Operation and maintenance (O&M) 
adaptions will also be adopted.  

222. Overall, with the adoption of these measures, the Project is anticipated to be able to 
effectively withstand observed and projected climate charges. 

E. Project Decommissioning 

Potential Impacts 

223. The BESS lifespan is expected to be 15+ years, at which point it is expected that it 
may be decommissioned. Typical activities during the decommissioning and site reclamation 
phase include equipment removal and recycling, 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, batteries, wire and 
cabling, electronics, etc. 
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  Mitigations – Decommissioning Plan 

224. It is not possible to develop detailed decommissioning plans for events 15+ years in 
the future. However, it is recommended that at a minimum of 6 months prior to closure a 
decommissioning and site reclamation plan be developed 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 Benefits  

1. Benefits  

225. Operation of the BESS will:  

(i) absorb fluctuating renewable power which is otherwise curtailed;  
(ii) allow for peak shifting to reduce dependency on imports of carbon intensive 

energy from Russia; 
(iii) enhance frequency regulation support to reduce the impact of intermittent large-

scale wind, and to a lesser extent solar PV farms, on the stability of the CES 
grid; and, 

(iv) supply clean electricity to meet growing peak demand in the CES. 

226. Successful completion of the proposed project will also allow the connection of an 
additional 350 MW of RE capacity into the CES without curtailment by 2030, thereby fully 
mООtinР tСО РovОrnmОnt’s RE target by 2030. Once fully operational the project will: (i) 
evacuate 610 GWh of renewable electricity annually; (ii) reduce sub-bituminous coal use in 
existing CHPs by 219,000 tons annually; and (iii) reduce annual emissions by 842,039 tons of 
CO2, 460 tons of SO2, 180 tons of NOx, and 723 tons of PM. 

2. Project Beneficiaries    

227. The Project will benefit the entire population of the CES (Figure 45). The CES grid 
МovОrs MonРolia’s major loaН НОmanН МОntОrs anН aММountОН for 91% of ОlОМtriМity НОmanН 
in the country in 2018. CES coverage includes the capital Ulaanbaatar, 16 aimags and over 
300 soums and small settlements, and has an estimated population of 2.686 million32 (2019), 
including 535,000 households and 20,000 business. The CES grid is divided into four 
branches (Table 19). The CES population will benefit through stabilization of the energy 
system network, reduced economic burdens and losses on businesses and entrepreneurs 
caused by blackouts, increased opportunities for RE, and decreased emissions and 
associated public health improvements. 

 
 

 

 

 
32  BasОН on Нata from tСО National StatistiМs OffiМО of MonРolia, 



 

73 
 

Figure 45: Central Energy System and project location. 

 
  Source: Ministry of Energy 

 

 
Table 19: Project beneficiaries in the CES. 

# Area Households Businesses 
Unspecified 
customers 

1 Ulaanbaatar Branch        

    Bagakhangai dist. 1,272     

    Bayangol dist.  59,536     

    Bayanzurkh dist.  95,714     

    Nalaikh dist.  10,606     

    Songinokhairhan dist.  84,236     

    Sukhbaatar dist.  38,563     

    Khan-Uul dist.  48,940     

    Chingeltei dist.  40,017     

    Tuv aimag Bayanchandani sum 1,315     

2 Central Region Branch 45,000 7,300   

3 Khangai Region Branch 109,299 10,638   

4 South-East Region      73,052 

  Total  534,498 17,938 73,052 

  

Central Region 
Energy System 

Ulaanbaatar 

BESS Site 
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VI. ALTERNATIVE ANALYSIS 

228. An analysis of project 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. Site Locations 

229. Three potential sites were considered for the BESS: the Ulaanbaatar 220/110/35 kV 
substation; the CHP4 plant; and the Songino 220/110/35 kV substation (Figure 46). Site 
selection process was carried out by consultants together with MoE, NPTG, and in 
consultation with ADB. 

 
Figure 46: BESS locations considered. 

 
 Source: BESS FSR 2019; Google Earth, 2019. 
 

230. The Ulaanbaatar 220/110/35 kV substation is located on the eastern periphery of 
Ulaanbaatar. The Law on Water (amended 2015) protects areas around water sources 
through special protection zones, and strictly regulates construction of buildings, industrial 
digging, and mining, clearance of trees, and other development activities (with the exception 
of power plants, water supply facilities, sewage treatment facilities, bridges, roads, 
transmission lines, drinking water pipelines). The Ulaanbaatar 220/110/35 kV substation is 
located in a groundwater special protection zone (SPZ) where the majority of Ulaanbaatar’s 
ground water is sourced from wells.  As such the site was rejected due to the risk of 
groundwater contamination, and the likelihood that the site would be rejected by both ADB 
and Mongolian environmental authorities.  
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Figure 47: Ulaanbaatar 220/110/35 kV Substation. The red indicates the water source 
Special Protection Zone. 

 
 Source: FSR 2019; Google Earth, 2019. 

231. CHP4 is the largest coal-fired CHP plant in Mongolia, with a design capacity of 540 
MW later modified to 580 MW. It covers 70% of total electricity demand of the CES and 64% 
of total heat of the district heating system in Ulaanbaatar. The plant was built over 27 years 
ago and many upgrades and repairs have been made in recent years. A BESS site on the 
east side of the CHP4 220 kV substation was considered (Figure 48). This site was rejected 
in consultation with MoE and NPTG because of i) crowded site conditions and lack of suitable 
space; ii) potential disruptions to CHP4 production during BESS construction; iii) urban nature 
of the surrounding area, and potential disruptions to traffic during construction. 

232. The Songino substation in Songino Khairkhan District was the third option, and was 
selected. It has suitable available land; good road access; and is rural in nature, with no local 
residents or nearby sensitive receptors.  The site selection was confirmed by MoE. 
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Figure 48: CHP4, central Ulaanbaatar. The proposed BESS site is adjacent to the CHP4 
2220 kV Substation. 

 
 Source: FSR 2019; Google Earth, 2019. 
 
 

Figure 49: Songino 220/110/35 kV Substation. This was selected as the preferred site 
option.  

 
 Source: FSR 2019; Google Earth, 2019. 
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B. Site Options at Songino Substation 

233. It should be noted that once Songino substation area had been selected for the BESS, 
it was still necessary to select a site location. A total of eight potential sites near the substation 
were considered (Figure 50). The site immediately adjacent to the substation was ultimately 
selected after extensive consultations with the Land Department of Songino Kkhairkhan 
District, MoE, ADB, and after detailed cadastral surveys (Figure 51). The site was selected 
on the basis of the land being unoccupied and undeveloped, of sufficient size, and being 
available and not privately owned. MoE formally requested the site in a letter to Ulaanbaatar 
City on 02 July, and approval was granted on September 17, 2019 (Appendix IV).  

 

Figure 50: Sites considered at the Songino 220/110/35 kV Substation (in blue), and the 
selected site (in red). 

 
 Source: PPTA Consultant, 2019. 
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Figure 51: Cadastral survey at land around the Songino 220/110/35 kV substation. 

  
            Source: PPTA Consultant, 2019. 

 

 

Figure 52: Cadastral drawing of selected site.  

 
  Source: PPTA Consultant, 2019. 

 

C. Battery Chemistry  

234. BESS battery chemistry has not yet been decided. The following section discusses 
battery chemistry technologies, battery costs and performance, current state of 
commercialization, and typical power storage applications.  
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1.  Lithium-Ion  

235. Lithium-Ion (Li-Ion) batteries utilize the exchange of lithium ions between electrodes to 
charge and discharge the battery. Li-Ion is a highly attractive material for batteries because it 
has high reduction potential (a tendency to acquire electrons (- 3.04 Volt versus a standard 
hydrogen electrode)), and it is lightweight. Li-Ion batteries are typically characterized as power 
devices capable of short durations (approximately 15 minutes to 1 hour) or are stacked to form 
longer durations (but with increasing costs).  

236. Rechargeable Li-Ion batteries are commonly found in consumer electronic products 
such as cell phones and laptops, and are the standard battery found in electric vehicles. In 
recent years this technology has developed and expanded its portfolio of applications 
considerably into utility-scale applications, and today Li-Ion batteries have been implemented 
for applications relating to ancillary services in grid connected storage. Because of its 
characteristics, Li-Ion technology is well suited for fast-response applications like frequency 
regulation, frequency response, and short-term (30-minutes or less) spinning reserve 
applications.  

237. Li-Ion batteries do carry some safety and environmental risk. Toxic or reactive gases 
may be released both during creation of the battery cells, as well as in case of thermal runaway 
within an operating system. However, this risk is being managed across the industry. During 
cell manufacture, effluent gases can be scrubbed and captured, to be disposed of safely.  Li-
Ion batteries are classified by the US federal government as non-hazardous waste and are 
safe for disposal in the normal municipal waste stream.33 While other types of batteries include 
toxic metals such as cadmium, the metals in lithium ion batteries - cobalt, copper, nickel and 
iron - are considered safe for landfills or incinerators, though battery recycling is the preferred 
option. 

238. Once fully constructed, Li-Ion battery systems come with various methods of cooling, 
not only to help prevent thermal runaway but also to provide the most beneficial operating 
temperatures for the battery cells. Care must be taken with ventilation, extinguishing, and 
cooling requirements to avoid battery fires, and adequate precautions have been taken in the 
electricity industry.  

239. Figure 53 provides a schematic of a typical Li-Ion battery system. This includes 
monitoring, control, and management systems, power converter/inverter, and the batteries 
themselves.  

  Li-Ion Technologies 

240. Li-Ion technology varies between chemistries. This discussion focuses on three of the 
most prominent and promising chemistries, Lithium Nickel Manganese Cobalt Oxide 
(LiNiMnCoO2 or NCM), Lithium Iron Phosphate (LiFePO4), and Lithium Titanate (Li4Ti5O12 
or LTO), and compares and contrasts their attributes.  

241. NCM is one of the most commonly used chemistries in grid-scale energy systems. This 
technology demonstrates balanced performance characteristics in terms of energy, power, 
cycle life, and cost. NCM chemistry is very common due to these features – it provides an 
engineering compromise.   

242. LiFePO4, on the other hand, can be purchased at a low cost for a high-power density, 

 

 

 
33  KatО KrОbs, National RОМyМlinР Coalition, in Сttp://ааа.rОtriОvtОМС.Мom/rОМyМlinР/litСium-ion, 2017. 

http://www.retrievtech.com/recycling/lithium-ion
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and its chemistry is considered one of the safest available within Li-Ion batteries. Further, due 
to its very constant discharge voltage, the cell can deliver essentially full power to 100% depth 
of discharge (DOD). However, LiFePO4 batteries are typically applicable to a more limited set 
of applications due to its low energy capacity and elevated self-discharge levels.  

243. Finally, LTO offers a stable Li-Ion chemistry, one of the highest cycle lifetimes reported, 
and a high-power density. Further, it is the fastest charging Li-Ion chemistry of those reviewed 
here. However, in balance, it has a much lower energy density and much higher average cost.  

 
Figure 53: Cell-based Battery Energy Storage System. 

 
    Source: PPTA Consultant, 2019. 

244. Li-Ion battery systems are manufactured widely, but there is relatively high turn-over 
in manufacturers. Some of the more prominent or market-tested systems are presented in 
Table 20. 

Table 20: Li-Ion battery manufacturers. 

Technology Manufacturer Cell or System Product 

NCM  Enerdel  
Hitachi  
LeClanche  
LG Chem  
Panasonic   
PBES   
Samsung  
XALT  
  
Electronova  

CE175-360, 160-365 Moxie+  
  
Graphite/NMC  
JH2   
NCR18650A  
  
25R   
31,40, 53, 75Ah HE; 31, 40, 63,  
75Ah HP; 31, 37Ah UHP   
  

LiFePO4  A123  
  

AMP20, AHP14, ANR26650,  
APR18650  
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Technology Manufacturer Cell or System Product 

BYD   
K2 Energy  
Microvast  
Saft  
Sony  
Thundersky  
XO Genesis  

  
LFP123A  
  
VL10Fe, VL25Fe  
IJ1001M   
WB-LYP, TS-LYP  

LTO  Altainano  
LaClanche  
Microvast  
Toshiba  
XALT  

nLTO  
LTO   
LpTO (Gen 1)  
SCiB 2.9, 20, 23Ah   
60Ah LTO  

           Source: PPTA Consultant, 2019. 

2. SoНium Sulfur BattОriОs (NAS) 

245. Sodium-sulfur (NaS) batteries are a type of molten-salt battery. The systems have high 
energy density, fast response times, and long cycle lives. They also have some of the longest 
durations available on the market.   

246. The inclusion of tСО tОrm “moltОn” alluНОs to tСО battОry opОratinР tОmpОraturО. NaS 
batteries store electricity through a chemical reaction which operates at 300 °C or above. At 
lower temperatures the chemicals become solid and reactions cannot occur. The high 
operating temperature makes the NaS batteries suitable for larger applications supporting the 
electric grid, but not personal electronic devices or vehicles. Further, due to the high 
temperature and natural reactivity of pure Sodium when exposed to water, the system can 
present a safety hazard if damaged.  

247. Figure 53 above is a schematic showing what is entailed in a general NaS battery 
system, which is parallel in its architecture to Li-Ion systems. This includes monitoring, control, 
and management systems, power converter/inverter, and the batteries themselves.   

248. NaS batteries are a mature technology, and the system cost has generally leveled off. 
Although manufactured by more than one company, the market-share, and thus proven 
performance, of the company listed in the Table 21 represents the majority of installations.  

  Table 21: NaS battery manufacturers. 

Technology Manufacturer 
Cell or System 

Product Description 

NaS NGK NAS 
                 Source: PPTA Consultant, 2019. 

3. VanaНium RОНox BattОriОs  

249. Vanadium Redox batteries (VRB), or Vanadium flow batteries, are based on the redox 
(reduction-oxidation) reaction between the two electrolytes in the system. These reactions 
include all chemical processes in which atoms have their oxidation number changed. In a 
redox flow cell the two electrolytes are separated by a semi-permeable membrane. This 
membrane permits ion flow but prevents mixing of the liquids. Electrical contact is made 
through inert conductors in the liquids. As the ions flow across the membrane, an electrical 
current is induced in the conductors to charge the battery. This process is reversed during the 
discharge cycle. Figure 54 below provides a schematic showing what is entailed in a general 
VRB system. This includes monitoring, control, and management systems, power 
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converter/inverter, and the electrolyte tanks and stack of the batteries themselves. 

Figure 54: Redox Flow Battery Energy Storage System. 

           Source: PPTA Consultant, 2019. 

250. In VRBs, the liquid electrolyte used for charge-discharge reactions is stored externally 
and pumped through the cell. This allows the energy capacity of the battery to be increased 
at a low cost. Energy and power are decoupled since energy content depends on the amount 
of electrolyte stored. VRB systems are unique in that they use one common electrolyte, which 
provides opportunities for increased cycle life. These large, liquid solution containers do 
however limit the VRB to stationary storage applications.   

251. An important aНvantaРО of VRB tОМСnoloРy is tСat it Мan bО “stoppОН” аitСout any 
concern about maintaining a minimum operating temperature or state of charge. This is a key 
point to most floа battОriОs in tСat tСО battОriОs Мan aМtually bО “turnОН off.” TСis tОМСnoloРy 
can be left uncharged essentially indefinitely without significant capacity degradation.  

252. These systems are relatively new to the battery industry but are solidifying their place 
in the market. Some of the more prominent or market-tested systems are presented in Table 
22. 

Table 22: VRB manufacturers. 

Technology Manufacturer 
Cell or System 

Product Description 

VRB 

American Vanadium   
Imergy  
UET/UniEnergy  
Vionx   

CellCube   
ESP5, 50, 250  
UniSystem, ReFlex  
  

                 Source: PPTA Consultant, 2019. 
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4. Zinc RОНox BattОriОs  

253. A Zinc Bromine (ZnBr) battery utilizes similar flow battery technology as VRB. Due to 
this, it shares many of the same advantages: little to no claimed degradation over time (both 
in use and in the fully-discharged state), high energy density, 100% DOD, and easily scalable. 
The ZnBr consists of a zinc-negative electrode and a bromine-positive electrode, separated 
by a micro-porous separation. Solutions of zinc and a bromine complex compound are 
circulated through the two compartments. The electrodes (Zn- and Br+) serve as substrates 
for the reaction. During charging, the Zinc is electroplated at the anode and bromine is evolved 
at the cathode. When not cycled, there is a potential for the Zinc to form dendrites that can 
degrade capacity or damage the battery components. To prevent this, the battery must be 
regularly and fully discharged.    

254. Figure 54 above provides a schematic showing what is entailed in a general ZnBr 
system, which is of similar physical structure to VRB, though differing completely in chemistry 
at the core of energy storage. This includes monitoring, control, and management systems, 
power converter/inverter, and the electrolyte tanks and stack of the batteries themselves.  

255. The response time for this technology is thought to be inadequate for fast-response 
applications; this should be verified on a case by case basis as new system designs may be 
able to improve on this limitation. ZnBr is a promising technology for balancing low-frequency 
power generation and consumption. However, cycle life tends to be less than that of VRBs.  

256. These systems are in the early stages of commercialization but are being produced by 
multiple manufacturers. Some of the more prominent or market-tested systems are presented 
in Table 23.  

Table 23: ZnBr Battery Manufacturers 

Technology Manufacturer 
Cell or System Product 

Description 

ZnBr 
Enphase (Previously ZBB)  
Primus Power Flow  
RedFlow  

Enerstor, Agile   
EnergyCell  
ZBM2, ZBM3  

                   Source: PPTA Consultant, 2019. 

5. BattОry Costs 

257. Cost estimates are broken down as follow:  

• EnОrРy StoraРО EquipmОnt   
• PoаОr ConvОrsion EquipmОnt   
• PoаОr Control SystОm   
• BalanМО of SystОm   
• Installation   
• FiбОН OpОration anН MaintОnanМО  

258. Each of these costs components are provided as a range covering currently observed 
industry estimates. In addition to current cost estimates, cost trends over 10 years will be 
provided as graphs demonstrating a breakdown of system costs in the requested components.   

259. The capital cost for an installed energy storage system is calculated for a system by 
adding the costs of the energy storage equipment, power conversion equipment, power control 
system, balance of system, and the installation costs. Each of these categories is accounted 
for separately because they provide different functions or cost components and are priced 
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based on different system ratings. System component costs based on the power capacity 
ratings are priced in $/kW, while component costs based on the energy capacity ratings, such 
as the DC energy storage system, are priced in $/kWh.  

a) Energy Storage Equipment Costs 

260. Energy storage equipment costs are inclusive of the DC battery system which includes 
the costs of the energy storage medium, such as Li-Ion battery cells or flow battery electrolyte, 
along with associated costs of assembling these components into a DC battery system. For 
Li-Ion systems, battery cells are arranged and connected into strings, modules, and packs 
which are then packaged into a DC system meeting the required power and energy 
specifications of the project. The DC system will include internal wiring, temperature and 
voltage monitoring equipment, and an associated battery management system responsible for 
managing low-level safety and performance of the DC battery system. For flow batteries, the 
DC system costs include electrolyte storage tanks, membrane power stacks and container 
costs for the system along with associated cycling pumps and battery management controls. 
Energy storage equipment costs are provided on a $/kWh basis which is most appropriate for 
quantifying the cost of an energy capacity constrained resource.  

b) Power Conversion System Equipment Costs 

261. Power conversion system (PCS) costs are inclusive of the cost of the inverter, 
packaging, container, and controls. Inverters employed in energy storage systems are more 
expensive than the grid-tied inverters widely deployed for solar PV generation, and 
differentiated by their bi-directional, 4-quadrant operational capabilities. The cost of the power 
conversion equipment is proportional to the power rating of the system and provided in $/kW.  

c) Power Control System Costs 

262. Unique to energy storage systems are the required high-level controllers being 
deployed to dispatch and operate the systems. With dispatch becoming an ever more 
important part of storage system design, controllers have to combine multiple functions – from 
forecasting the load, to understanding the tariff structure and factoring in the type of charge 
management required for a specific application and technology. The energy industry is 
currently seeing a number of software companies emerging which are focused solely on 
control and management of energy storage systems.  

263. System integrators and battery storage vendors themselves are also producing 
controls to operate their systems. For systems owned or operated by a utility, these controllers 
must additionally be integrated with utility monitoring and control systems such as Supervisory 
Control and Data Acquisition Systems (SCADA), Energy Management Systems (EMS), and 
Distribution Management Systems (DMS), among others.  

264. At present, the costs for the power control systems have been observed to vary widely 
and are provided here based on the power capacity of a plant as $/kW. The trend graphs show 
conservative reduction in costs over ten years; as controls grow more prevalent and 
efficiencies are found, the control requirements and designs will likely increase in intricacy.  

d) Balance of System 

265. The equipment cost of the storage system will further depend on ancillary equipment 
necessary for the full storage system interconnection. The balance of system cost here 
includes wiring, interconnecting transformer, and additional ancillary equipment. For some 
technologies, this may include the cost of centralized HVAC systems which is required for 
maintaining acceptable environmental equipment. The balance of system cost is proportional 
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to the power rating of the system and provided in $/kW.  

e) Installation 

266. Installation cost accounts for associated Engineer-Procure-Construct (EPC) costs 
inclusive of installation parts and labor, permitting, site design, and procurement and 
transportation of all equipment.  

f) Fixed O&M Costs 

267. Yearly operation and maintenance costs is currently a debated issue for storage 
projects employing the technologies discussed in this report, as the industry does not yet have 
longer term operating experience with the technologies. O&M requirements for Li-Ion systems 
are generally assumed to be light and include maintenance of HVAC system, tightening of 
mechanical and electrical connections, cabinet touch up painting and cleaning, and 
landscaping maintenance. Further, the majority of projects being developed for utilities 
applications include some type of capacity maintenance agreement. This capacity 
maintenance agreement guarantees some fixed level of available energy capacity in the 
system over the term of the project. The cost of the capacity maintenance agreement can be 
accounted for in the Fixed O&M or as part of the upfront capital costs of the system. For flow 
battery systems, maintenance services include power stack and pump replacements, 
tightening of plumbing fixtures, tightening of mechanical and electrical connections, as well as 
semi-annual chemistry refresh and full discharge cycles to refresh capacity. Further, while 
many technologies are developing third party training and qualification programs for O&M 
services, at present many of vendors technology companies themselves are providing O&M 
services.  

g) Variable O&M Costs 

268. Variable O&M costs, while typical to conventional generation sources, are generally 
assumed negligible for most energy storage systems. It is noted that systems operators can 
use a variable O&M cost as one means of including the capacity degradation within an energy 
storage dispatch model. However, there is not currently a uniform or industry acceptable 
methodology for quantifying variable O&M in this manner. For the purposes of this report, 
energy storage variable O&M is considered to be negligible.   

6. BattОry ChОmistry SОlОction  

269. Storage battery performance is compared in Table 24. It should be noted that no 
decision has been made yet on battery chemistry selection. It is a best practice not to specify 
the battery chemistry when tendering for a BESS. This allows for greater flexibility during the 
BESS selection process. The selection will be made after all tenders have been received, on 
the basis of power capability, recharge rates, round trip efficiency, availability, energy capacity 
degradation, expected life, safety and environmental considerations, and cost. 

Table 24: Storage battery performance comparison. 

Parameter/ Technology  
Li-
Ion 
NCM  

Li-Ion 
LiFePO4  

Li-Ion 
LTO  

NaS  VRB  ZnBr  
Zinc-

air  

Power capability  

Available down to 1 
MW Capacity  

Yes  Yes  Yes  Yes  Yes  Yes  Yes  

Maximum MW  35 35 40 50 20 20 15 

Power capability 
SOC upper limit  90% 85% 98% 90% 95% 98% 98% 

SOC lower limit  10% 15% 10% 10% 5% 5% 10% 

file:///C:/Users/Michael%20Emmerton/Documents/MyProjects/ADB%20SREP%20II/Battery%20Storage/Battery%20Charts_Tables%20from%20DNV.xlsx%23RANGE!C20
file:///C:/Users/Michael%20Emmerton/Documents/MyProjects/ADB%20SREP%20II/Battery%20Storage/Battery%20Charts_Tables%20from%20DNV.xlsx%23RANGE!C20
file:///C:/Users/Michael%20Emmerton/Documents/MyProjects/ADB%20SREP%20II/Battery%20Storage/Battery%20Charts_Tables%20from%20DNV.xlsx%23RANGE!C21


 

 

86 

 

Parameter/ Technology  
Li-
Ion 
NCM  

Li-Ion 
LiFePO4  

Li-Ion 
LTO  

NaS  VRB  ZnBr  
Zinc-

air  

Recharge rates  1C  2C-1C  3C-1C  
1C-
0.5C  

1C-
0.25C  

1C-
0.25C  

2C-
1C  

Round trip efficiency  
77 - 
85%  

78 - 
83%  

77 - 
85%  

77 - 
83%  

65 - 
78%  

65 - 
80%  

72 - 
75%  

Availability  
Up-time  97% 97% 96% 95% 95% 95% 96% 

Carve Outs  
72 

hr/yr  
72 hr/yr  

72 
hr/yr  

72 
hr/yr  

1 
wk/yr  

1 
wk/yr  

72 
hr/yr  

Energy Capacity 
Degradation 

Energy Applications  
30-

40%  
20-40%  

15-
25%  

15-
30%  

5-
10%  

5-
10%  

15-
25%  

Power Applications  
10-

20%  
15-25%  5-15%  

5-
15%  

5-
10%  

5-
10%  

5-
15%  

Expected life 
Years  10 10 10 15 10 10 10 

Cycles  3,500 2,000 15,000 4,500 5,000 3,000 5,000 

Environmental effect upon disposal? Yes  Yes  Yes  Yes  Yes  Yes  Yes  

  Source: PPTA Consultant, 2019. 

 

D. No Project Alternative  

270. TСО “no projОМt” altОrnativО aННrОssОs tСО likОly МonsОquОnМОs of not unНОrtakinР tСО 
proposed action. The Project is expected to result in significant CES operational, 
environmental and social benefits as described in Chapters III and V. Based on the important 
of tСО antiМipatОН ProjОМt bОnОfits, tСО “no projОМt” altОrnativО аas rОjОМtОН. 

E. Overall Alternative Analysis 

271. Based on the analysis of alternatives, the Project has selected the most appropriate 
locations and technologies. 

 

file:///C:/Users/Michael%20Emmerton/Documents/MyProjects/ADB%20SREP%20II/Battery%20Storage/Battery%20Charts_Tables%20from%20DNV.xlsx%23RANGE!C23
file:///C:/Users/Michael%20Emmerton/Documents/MyProjects/ADB%20SREP%20II/Battery%20Storage/Battery%20Charts_Tables%20from%20DNV.xlsx%23RANGE!C23


 

87 
 

VII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATION 

A. Mongolian and ADB Requirements for Public Consultation  

1. Mongolian Requirements 

272. 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.34  

2. ADB Requirements 

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

274. 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.  

275. 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 

276. The proposed Project was initially identified in the discussion with MoE during an ADB 
country programming mission in 2018, and was officially requested by the Ministry of Finance 
(MoF) in April 2019. ADB has conducted a number of project preparation missions, and 
consulted extensively with key stakeholders such as MoE, MoF, National Power Transmission 
Grid (NPTG), National Dispatching Center (NDC), and Energy Regulatory Commission (ERC).  

 

 

 
34  Law on Environmental Impact Assessment (2012), ArtiМlОs 8 anН 18. 
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C. Public Consultation During DEIA Preparation  

277. As part of the DEIA preparation a public consultation meeting was held on 21 October 
2019 at the 32 Khoroo Public Hall, Songino Khairkhan district (Figure 55). The meeting was 
led by environmental and social specialists from MonEnergy, the PPTA consultant, and Sunny 
Trade Co., Ltd LLC, the company that prepared the DEIA. The meeting was attended by 30 
participants, though not all participants signed the attendance list (Appendix VI). 

278. The meeting agenda is presented below: 

i. Opening. 
ii. Purpose of meeting. 
iii. Proposed project description, including information hand-out. 
iv. Environmental assessment process, potential environmental issues and 

mitigation measures.  
v. Social safeguards, land issues and social survey.  
vi. Question and answers. 

 
 

Figure 55: Project public consultation meeting, held 21 October 2019 at the 32 Khoroo 
Public Hall. 

Project description presentation. Distribution of project information hand-out. 

Meeting participants. Meeting participants. 
 Source: PPTA consultant, 2019. 
 

279. The public meeting concluded with a request from the Chairman of Representative 
Khural for participants to disseminate project information to others who could not attend, and 
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a wish for a success project implementation. 

280. All presentations, materials and discussions where in Mongolian. Table 25 presents a 
summary of the questions and answers. 

Table 25: Summary of public consultation meeting question and answer. 

Question Response 
Female participant: 
We know that the substation construction 
work started 2 years ago. When will the 
current project be commissioned? 

Adiyasuren (Environmental team):  
The project will kick off in 2020 and be 
commissioned in 2021. 

Female participant: 
According to the presentations, it seems 
that it would be used only for power 
storage. Would it be capable for power 
distribution? 

Adiyasuren (Environmental team):  
Power storage is like a battery. First, it stores power 
and then it can distribute the power.  
 

Female participant: 
I thought it stores power, and it is used 
when there is black out. 

Adiyasuren (Environmental team):  
It is in constant operation supporting the grid 
operation. 

Female participant: 
Ok. I have another concern. You know 
mobile phones are considered to be harmful 
for health. Are these big batteries harmful 
for human health? 

Adiyasuren (Environmental team):  
Mobile phones discharge electromagnetic waves. 
Today, waves are everywhere.  Mostly children are 
vulnОrablО to suМС аavОs. BattОriОs Нon’t НisМСarРО 
such waves. You know motorcycle batteries. They 
Нon’t СavО СazarНous effects unless it is exploded. 

Participant: 
I know how the substation looks like. Too 
many electric wires. This project is going to 
put batteries just next to the substation. Will 
it be protected from lightning? Does it have 
any negative impact on human health? 

Adiyasuren (Environmental team):  
Yes, lightning prevention measures will be 
implemented. Batteries are expensive. Nobody 
wants batteries to be damaged by lightning. 
Furthermore, as I said previously, there is no harm 
from batteries during operation. We have small size 
alkaline batteries at home, they Нon’t affОМt us. 
Batteries are not harmful to human unless they are 
broken up and chemical substances inside are 
spilled out, or they catch on fire. BattОriОs Нon’t 
discharge electromagnetic waves. 

Chairman of Representative Khural):  
How about the wastes. Empty gas cans 
need to be holed. Also, deodorant cans 
need to be holed before disposal. What 
should we know about the battery disposal? 

Adiyasuren (Environmental team):   
I am very appreciative of the good questions. First 
soil erosion, the project site will occupy about 16 ha 
of land. It will have green facilities such as trees and 
a small control house. Only a small percent will be 
occupied by battery placement. We will advise to 
plant trees round batteries.  
 
About tСО Сarmful ОffОМts of tСО battОriОs, it НoОsn’t 
have any negative impact when it is in operation. As 
I said previously, it would have hazardous impact if it 
is unsealed or if there is a fire.  After 15 years or 
sooner if they fail they will be brought back by the 
suppliОr. I Нon’t knoа аСiМС Мountry аoulН bО tСО 
supplier. Next year, procurement procedures will be 
carried out during the first phase of the project. 
Furthermore, with respect to the lightning issue, we 
will include a recommendation to put some lightning 
prevention kits to protect the BESS.  
 
About the earthquake zone, there are two 
earthquake faults; Gunj faults and Emeelt faults. 
MOE selected substation site. They know where the 

Female Participant: 
As I understand, it will have impact on soil 
condition. Furthermore, it should have 
negative impact on environment. Vehicle 
batteries are becoming a problem. We need 
to think how to dispose them. Which 
country would be the origin of the batteries? 
Will any kind of contract be done between 
buyer and supplier of batteries? Also, there 
is a big earthquake crevice in Emeelt area. 
Where do the batteries be placed? 
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Question Response 

Emeelt faults is located. It is far from our site. In 
general, Ulaanbaatar city is in the earthquake zone 
of 7-8 magnitude. Old buildings are fragile to 
earthquakes. About the agreement on used 
batteries, of course we will do recommendation to do 
a contract with supplier to take back those batteries 
for disposal. I will promise to include the question 
and recommendation in the report. I am very happy 
that you are very concerned. Purpose of the public 
consultation is to know what local residents think 
and perceive about the project.       

Female participant: 
This area has regular power failures. 
Sometimes it takes long time to recover. My 
question is to know the scope of area BESS 
project covers. Would it improve power 
supply only this Songino area? Or would it 
have impact on neighboring khoroos or 
whole Ulaanbaatar area?  

Bilguun (Social safeguards team): 
The BESS project aims to capacity of Central 
Energy System that covers Ulaanbaatar area and 
more than 300 settlements. About the land issue, the 
Songino site was not selected casually. 3 candidate 
sites were examined by experts from MOE, 
consulting firm and ADB. Bilguun showed slides 
about the Amgalan sub-station and CHP#4 sites. 
SomО rОsiНОnts НiНn’t knoа tСО ОбaМt loМation of tСО 
site. He used slides to disclosure information on site 
location and surrounding area. He talked about the 
barriers to getting the land permission, and noted 
that MOE and the UB municipality helped solve the 
land acquisition issues.  
 
Information disclosure actions have been taken at 
every stage. In May, we organized an inception 
workshop for stakeholders. Today, we are doing 
public consultation for khoroo residents. As it covers 
whole Ulaanbaatar area, similar project information 
dissemination activity is going to done in other area 
of Ulaanbaatar, in Khan Uul district. The other big 
part is social survey. Your involvement in social 
survey is tremendous. Mostly woman and elderly 
people spend the most time at home, and are the 
most affected by blackouts. We are going to carry 
out focus group discussions among woman. 

Female participant: 
I hope the project will improve power supply 
stability in this area.  

Bilguun (Social safeguards team): 
Yes, power stability will be improved.  

Bilguun (Social safeguards team): asks 
question about cattle use in the area.  

Audience:  
There are some people who have cattle in 32 khoroo 
but not in this area. 
 
Chairman of Representative Khural:  
There are some residents who possess livestock.  
 
Bilguun (Social safeguards team):  
Will the project affect them? 
 
Chairman of Representative Khural:  
No, tСОy Нon’t livО in tСis arОa. TСis is not a 
residential area. There is a cattle bone processing 
factory to produce oil in this area. Otherwise there 
are no cattle and no residents in this area because it 
is industrial zone, not residential. Only there are 20 
people working at the bone factory. 
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D. Future Disclosure and Consultation Activities 

281. The IA 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.  

282. EnvironmОntal monitorinР rОports аill bО НisМlosОН on ADB’s аОbsitО sОmi-annually 
during construction and annually during operation. 
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VIII. GRIEVANCE REDRESS MECHANISM 

A. Introduction 

87. 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 and IA 
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 will not involve any 
involuntary land or property acquisition or resettlement, significant grievances 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 projОМt-related 
grievances transparently and in a reasonable period of time. 

B. ADB’s GRM RОquirОmОnts 

88.  The ADB SPS 2009 requires the EA and IA to establish a GRM to receive and 
facilitate resolution of AP’s concerns and complaints about the ProjОМt’s ОnvironmОntal 
performance during the construction and operation phases. The GRM should i) be scaled to 
tСО risks anН aНvОrsО impaМts of tСО projОМt; ii) aННrОss affОМtОН pОoplО’s МonМОrns anН 
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 anН ADB’s ComplianМО 
Review Panel. 

C. Current GRM Practice in Mongolia 

89. 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 

90. 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  

91. The five GRM stages and associated timeframes for the grievance redress process 
are presented below and illustrated in Figure 56. 
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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 BESS Contractor (during construction) or 
operator (during operation). If the concern is resolved successfully, no further 
action is required. Nonetheless, the BESS 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 PMU. 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 BESS 
Contractor or operator, proceed to Stage 2.  
 
Stage 2: Complaint Eligibility Assessment and PMU Resolution. The AP will 
submit the grievance to the PMU 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 PMU 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 
PMU will provide the AP a clear written explanation of the decision within 5 working 
days.  
 
If the complaint is deemed eligible the PMU will register the complaint and inform 
the relevant entry point, BESS Contractor or operator, the IA and EA. The PMU 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 BESS Contractor or operator to take corrective actions. Within 10 
working days of the redress solution being agreed upon, the BESS Contractor or 
operator should implement the redress solution and convey the outcome to the EA, 
IA, ADB and the AP.  

 
Stage 3: Multi-stakeholder Meeting Complaint Resolution. If no solution can 
be identified by the PMU or if the AP is not satisfied with the suggested solution 
under Stage 2, within two weeks of the end of Stage 2 the PMU will organize a 
multi-stakeholder meeting including relevant local government authorities, the EA, 
IA and ADB (optional). The meeting should result in a solution acceptable to all, 
and identify responsibilities and an action plan. The BESS Contractor or operator 
will implement the agreed redress solution and convey the outcome to the PMU, 
EA, IA, ADB, 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 PMU will set up a meeting with 
tСО rОlОvant AimaР GovОrnor’s offiМО to iНОntify a solution, аСiМС sСoulН bО tСОn 
implemented within 7 days. 
 
Stage 5: If the complainants are not satisfied with the suggested solution under 
StaРО 4, tСО AP Мan aММОss ADB’s OSPF or CRP, or sООk loМal lОРal aННrОss. 

92. The PMU will be the key contact point for locals who may require information about 
the Project or who would like to submit a grievance. The PMU 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 PMU and other local entry points (e.g. local bagh, soum 
or district officials, and the BESS contractor).  
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Figure 56: Proposed Project GRM. 

 
 
 
 
 

Stage 2: Complaint Eligibility Assessment and 
Resolution by PMU  

Complaint submitted to PMU either directly by AP or 
via focal points, either verbally or in writing. 

Complaint eligibility is assessed by PMU within 5 
days. 

 
If complaint is eligible, PMU  registers it and informs 

stakeholders, has 10 days to investigate and 
develop solution, and has 10 days to implement the 

solution. 

Stage 3: Multi-stakeholder Meeting  
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 

BESS 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 PMU 

Complaint Redressed 

Complaint Not Redressed  

AP Informed Complaint Not 
Eligible.  

Complaint Redressed 

Complaint Not Redressed  
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3. Reporting 

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

94. 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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IX. CONCLUSIONS 

95. This is the initial environmental examination (IEE) report for the proposed Energy 
Storage Option for Accelerating Renewable Energy Penetration in Mongolia. TСО proposed 
Project will i) install a 125 MW/160 MWh battery energy storage system (BESS) in the central 
ОnОrРy systОm (CES) of MonРolia, tСО Мountry’s first utility sМalО BESS; anН ii) strОnРtСОn tСО 
institutional and organizational capacity of the national dispatching center (NDC) and the 
national power transmission grid (NPTG).  

96. The Project will benefit the entire population of the CES, an estimated 2.686 million35 
(2019) through improvements to the energy system operation, increased opportunities for RE, 
and decreased emissions and public health improvements. 

97. Operation of the BESS will:  

(i) absorb fluctuating renewable power which is otherwise curtailed;  
(ii) allow for peak shifting to reduce dependency on imports of carbon intensive 

energy from Russia; 
(iii) enhance frequency regulation support to reduce the impact of intermittent large-

scale wind, and to a lesser extent solar PV farms, on the stability of the CES 
grid; and, 

(iv) supply clean electricity to meet growing peak demand in the CES. 

98. Successful completion of the Project will also allow the connection of an additional 350 
MW МapaМity into tСО CES аitСout МurtailmОnt, tСОrОby fully mООtinР tСО РovОrnmОnt’s RE 
target by 2030. Once fully operational the Project will: (i) evacuate 610 GWh of renewable 
electricity annually; (ii) reduce sub-bituminous coal use in existing CHPs by 219,000 tons 
annually; and (iii) reduce annual emissions by 842,039 tons of CO2, 460 tons of SO2, 180 tons 
of NOx, and 723 tons of PM. 

99. The Project 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 Project EMP including environmental 
management and supervision structure, environmental mitigation and monitoring plans, and 
capacity building and training.  

100. Based on the analysis conducted it is concluded that overall the Project 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 Project can be prevented, reduced, or 
minimized through the appropriate application of mitigation measures. It is therefore 
recommended that: 

(i) the ProjОМt’s МatОРorization as ADB ОnvironmОnt МatОРory B is МonfirmОН; 
(ii) tСis IEE is МonsiНОrОН suffiМiОnt to mООt ADB’s Оnvironmental safeguard 

requirements for the Project, and no additional studies are required; and 
(iii) the Project 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 

 

 

 
35  BasОН on Нata from tСО National StatistiМs OffiМО of MonРolia, 
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are effectively and expediently implemented. 

101. To ensure that the mitigation measures will be properly implemented, the EA and IA 
shall: 

(i) Ensure that the preparation, design, construction, implementation, operation and 
decommissioning of all Project facilities comply with (a) all applicable laws and 
regulations of Mongolia relating to environment, health and safety; and (b) 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) Make available necessary budgetary and human resources to fully implement the 
EMP.   

(iii) Ensure that all bidding documents and goods contracts which involve any civil 
works contain provisions that require the BESS contractor to: (a) comply with the 
measures set forth in the IEE and 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; (b) make available a budget for all such 
environmental and social measures; and (c) provide the Borrower or the Project 
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 IEE and 
the EMP. 

(iv) Reporting: (a) submit Safeguards Monitoring Reports to ADB semi-annually during 
construction and the implementation of the Project and the EMP, and thereafter 
annually НurinР opОration, until tСО issuanМО of ADB’s ProjОМt completion report 
unless a longer period is agreed in the EMP, 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 IEE and the EMP, 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 EMP promptly 
after becoming aware of the breach. 

(v) 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 SPS. 

(vi) Ensure that the core labor standards and the applicable laws and regulations of 
Mongolia are complied with during Project implementation.  

(vii) Include specific provisions in the bidding documents and contracts financed by 
ADB under the Project requiring that the BESS contractor, among other things: (a) 
complies with the applicable labor law and regulations of Mongolia and 
incorporates applicable workplace occupational safety norms; (b) does not use 
child labor; (c) does not discriminate workers in respect of employment and 
occupation; (d) does not use forced labor; (e) allows freedom of association and 
effectively recognizes the right to collective bargaining; and (f) disseminates, or 
engages appropriate service providers to disseminate, information on the risks of 
sexually transmitted diseases, including HIV/AIDS, to the employees of the 
contractor engaged under the Project and to members of the local communities 
surrounding the Project area, particularly women. 
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APPENDIX I: PROJECT ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

A. Introduction 

1. This is the Environmental Management Plan (EMP) for the proposed Energy Storage 
Option for Accelerating Renewable Energy Penetration Project in Mongolia. TСО proposed 
Project will i) install a 125 MW/160 MWh battery energy storage system (BESS) in the central 
ОnОrРy systОm (CES) of MonРolia, tСО Мountry’s first utility sМalО BESS; anН ii) strОnРtСОn tСО 
institutional and organizational capacity of the national dispatching center (NDC) and the 
national power transmission grid (NPTG). The Project will be located in Songino Khairkhan 
district in western Ulaanbaatar. Project operation will i) absorb fluctuating renewable power 
which is otherwise curtailed; ii) allow for peak shifting to reduce dependency on imports of 
carbon intensive energy from Russia; iii) enhance frequency regulation support to reduce the 
impact of intermittent large-scale wind, and to a lesser extent solar PV farms, on the stability 
of the CES grid; and, iv) supply clean electricity to meet growing peak demand in the CES. 

B. Objectives 

2. 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) Project 
compliance with the MonРolia’s relevant environmental laws, standards and regulations, and 
ADB’s SPS 2009. The EMP also defines organizational responsibilities and budgets for 
implementation, monitoring and reporting for pre-construction, construction, operation and 
decommissioning phases. 

C. Implementation Arrangements  

3. The Ministry of Energy (MoE) will be the executing agency (EA) for the project. A 
project steering committee, comprised of MoE, Ministry of Finance (MoF), and the 
implementing agency (IA), will be established to provide overall guidance in project 
management and implementation.  A project management unit (PMU) under MoE will be 
responsible for managing, coordinating, and supervising the project implementation. The 
National Power Transmission Grid (NPTG), a state-owned joint stock company mandated to 
transport bulk power in the CES, will be the IA, and will be responsible for day-to-day 
management of the Project.  

4. A BESS construction contractor will be recruited through an Engineer-Procure-
Construct (EPC) contract to construct the BESS, including detailed design, permitting, and 
procurement, transportation and supply and installation of all equipment including batteries.  

5. After Project completion, there will be a 2-year hand-over period, and a 3 to 5-year 
warranty, details to be dependent on the BESS Contractor. During and after this period NPTG 
will be responsible for BESS operation and maintenance (O&M). The NDC will determine the 
operating regime of the BESS, including how much power will be dispatched in any given hour 
or under grid emergency conditions where there is a supply shortfall.   

6. The implementation arrangements for the Project are illustrated in Figure 1. 
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Figure 1: Project Implementation Arrangements. 

 
 

D. Responsibilities for EMP Implementation  

Steering Committee   

7. Chaired by the MoE and including the MoF and the IA (NPTG), the Steering Committee 
will provide overall guidance to the Project implementation. 

Ministry of Energy (MoE) - Executing Agency 

8. 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 (PMU), 
and will be responsible for overall project planning and management, coordination, and 
monitoring and supervision. In relation to environment safeguards, the 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 EMP.  
- Ensure that the necessary environmental clearances and permits are secured for the 

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

submitted to ADB. 
 
National Power Transmission Grid (NPTG) - Implementing Agency   

9.  The IA will have direct day-to-day responsibility for ensuring the implementation of the 
EMP, including: 

- Revising the IEE and EMP (if required) during detailed design. 
- Ensuring that the (revised) IEE/EMP requirements are included in the bidding 

documents and civil works contracts. 
- Obtaining all necessary environmental clearances and permits for the project. 
- Coordinating delivery of the training program described in this EMP.  
- Requiring the BESS Contractor to develop a CEMP in compliance with the EMP, and 

reviewing and approving the CEMP. 
- Ensuring that the BESS Contractor implements the CEMP properly and in compliance 

with the requirements of the EMP. 
- Ensuring that the BESS Contractor complies 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. 

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

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

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

- Ensuring implementation of the environmental monitoring presented in the EMP 
environmental monitoring plans. 

- Reviewing and consolidating quarterly environmental monitoring reports submitted by 
the contractor. 

- Preparing and submitting consolidated semi-annual/annual environmental monitoring 
reports to PMU for onward submission to ADB. 
 
BESS Construction Contractor  

10. A BESS construction contractor will be recruited through an Engineer-Procure-
Construct (EPC) contract to construct the BESS, including detailed design, permitting, and 
procurement, supply and installation of all equipment including batteries, and implementation 
of the EMP mitigation measures. The BESS Contractor will be required to respond to the 
environmental specifications in the bidding documents in their proposal, develop a 
Construction Environmental Management Plan (CEMP) which outlines the way in which they 
will comply with the EMP, and assign a person responsible for environment, health and safety.  

11. The BESS Contractor will also submit quarterly environmental reports to the IA on EMP 
implementation, and will be required to report any spills, accidents, fires and grievances 
received and take appropriate action. 

Independent Environmental Consultant (IEC) 

12. A qualified independent environmental consultant (IEC) will be recruited to support the 
EA and IA in environmental monitoring, reporting, GRM implementation, and delivery of the 
training program. 
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Ministry of Nature, Environment and Tourism (MNET) 

13. The MNET may undertake inspections and monitoring at their discretion. 

ADB 

14. ADB will conduct environment safeguard due diligence during Project review missions. 
ADB will review the semi-annual/annual environmental monitoring reports submitted by the 
PMU and will disclose the reports on its website. If the PMU fails to meet safeguards 
requirements described in the EMP, 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 Project during construction and operation have been 
identified and appropriate mitigation measures developed (see Chapter V of the IEE). Impacts 
and detailed mitigation measures are presented in Table 1. 

16. The mitigation measures will be incorporated into project 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 environment monitoring plan (EMoP) to monitor the environmental impacts of the 
Project and assess the effectiveness of mitigation measures is presented in Table 2. The 
EMoP is focused on compliance inspections undertaken by the PMU 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 Project 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: Project 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 Project 
designs as appropriate. 

− The viability of planting trees on adjacent hills will be 
assessed. 

− The BESS Contractor will develop a project 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 IEE, the EA Project Management Unit (PMU) will be 
assigned overall responsibility for the GRM; GRM training 
will be provided for the IA and GRM access points; the 
PMU 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 PMU 
and local entry points (e.g. contractor, bahg or soum 
Citizens Representative Hurals, and/or bahg or soum 
government representatives) will be disseminated at the 
construction site. 

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

− Institutional strengthening and training program will be 
delivered. 

PMU and IA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 

EA and ADB 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PMU and IA 

 Included in EA 
and IA 

operations 
budget 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Included in EMP 
Budget 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

B. Construction Phase 

Topography 
and Soils 

Erosion, borrow 
and spoil  

Good soil maintenance practices (where applicable): 
− Develop cut and fill plan. 
− 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.  
− Ensure that borrow areas are located away from 

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

− Dispose of spoil (if any) at spoil disposal sites identified in 
consultation with soum/district authorities. 

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

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 

contract 

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

Good site maintenance practices implemented: 
− Manage stockpiles to reduce problematic fugitive dust 

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

− Locate stockpiles downwind of sensitive receptors (if 
applicable). 

− Construction site management: spray water 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. 

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 

contract 

 Equipment 
Procurement 

It is expected that BESS equipment will be sourced from 
outside of Mongolia. Equipment will be required to meet 

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

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. 

contract 

Noise Impacts on 
residential areas 

Noise mitigation measures will only be implemented if noise 
complaints are received. If necessary, good practice and 
noise management measures will include limiting working 
hours and using noise barriers.  
In addition, all equipment must have mufflers in accordance 
with relevant government requirements. 

BESS Contractor PMU and 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.   

− ConstruМtion sitОs аill bО ОquippОН аitС aНОquatО potablО 
аatОr anН tОmporary sanitation faМilitiОs. 

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 

contract 

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 has less packaging 
will be selected over other options where possible.  

− 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, and separate containers 
for recyclables shall be used if there is a market for the 
materials. Excavated soil will be used for backfilling to the 
maximum extent practical. Disposal of waste which cannot 
be reused or recycled shall take place at sites authorized 
by authorities. 

− Storage and containment: Provide appropriate waste 

BESS Contractor PMU and 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 

storaРО МontainОrs for аorkОr’s МonstruМtion аastОs, 
regularly haul to an approved disposal facility. 

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

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

 Hazardous and 
polluting materials 

Good waste management practices implemented: 
− StoraРО faМilitiОs for fuОls, oil, МСОmiМals anН otСОr 

СazarНous matОrials аill bО аitСin sОМurОН arОas on 
impОrmОablО surfaМОs proviНОН аitС НikОs, anН at lОast 
300 m from НrainaРО struМturОs, important аatОr boНiОs 
anН otСОr sОnsitivО rОМОptors. 

− StoraРО faМilitiОs for СazarНous matОrials аill bО plaМОН on 
impОrmОablО surfaМОs аitС a storaРО МapaМity of at lОast 
110% of tСО МapaМity of tСО СazarНous matОrials storОН. 

− SiРns аill bО plaМОН at МСОmiМals anН СazarНous matОrials 
storaРО sitОs to proviНО information on typО anН namО of 
МСОmiМals anН СazarНous matОrials. 

− Spill rОsponsО proМОНurОs аill bО НОvОlopОН (inМluНinР 
provision of absorbОnts at СazarНous matОrials storaРО 
faМilitiОs), anН all spills аill bО МlОanОН immОНiatОly. 

− 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 Special Commission for Hazardous Waste 
Management MNET, and all necessary export licenses 
must be obtained. A pОrformanМО sОМurity аill bО inМluНОН 
in tСО МontraМt to ОnsurО appropriatО battОry anН СazarНous 
аastО manaРОmОnt. TСО borroаОr sСall ОnsurО tСat biННinР 
НoМumОnts stipulatО tСat tСО battОry suppliОr аill bО 
rОsponsiblО for Нisposal of НamaРОН anН usОН battОry МОlls, 
inМluНinР obtaininР Обport pОrmits. 

− VОСiМlОs anН ОquipmОnt аill bО propОrly maintainОН anН 
rОfuОlОН ОitСОr off-sitО in loМal РaraРОs or otСОr similar 
faМilitiОs. WasСinР or rОpair of maМСinОry in or nОar 
surfaМО аatОrs is proСibitОН. 

BESS Contractor PMU and 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 

Biological 
Resources 

Flora − SitО anН aММОss roaН pОripСОry аill bО rОvОРОtatОН аitС 
НrouРСt-tolОrant nativО plants. 

− AНjaМОnt Сills may bО plantОН аitС trООs НОpОnНinР on 
rОsult of assОssmОnt НurinР НОtailОН НОsiРn. 

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 

contract 

Socio-
economic 
Resources 

Traffic Impacts Good traffic and road management practices: 
− Transportation routОs anН НОlivОry sМСОНulОs plannОН in 

Мonsultation аitС rОlОvant roaН manaРОmОnt autСoritiОs.  
− Any НamaРО МausОН by МonstruМtion traffiМ аill bО rОpairОН 

by tСО BESS ContraМtor. 
− VОСiМlОs transportinР МonstruМtion matОrials or аastОs аill 

bО rОquirОН to sloа Нoаn аСОn passinР tСrouРС or nОarby 
sОnsitivО loМations.  

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 

contract 

 Worker 
Occupational 
Health and Safety 
(OHS) 

Construction OHS Plan developed and implemented in 
compliance with the general EHS Guidelines and GoM 
regulations: 
− All rОlОvant MonРolian safОty rОРulations аill bО striМtly 

ОnforМОН. 
− All аorkОrs аill bО аill bО ОquippОН аitС appropriatО 

pОrsonal protОМtivО ОquipmОnt (PPE), suМС as СarН Сats, 
insulatinР anН/or firО rОsistant МlotСОs, appropriatО 
РrounНinР, Сot linО anН insulatОН tools, safОty РlovОs, 
safОty РoРРlОs, fall protОМtion systОm inМluНinР safОty bОlts 
anН otСОr МlimbinР РОar (for аork at СОiРСts), Оar 
protОМtion, ОtМ. PPE аill bО maintainОН anН rОplaМОН as 
nОМОssary. 

− Work at СОiРСt аill bО proСibitОН НurinР non-НayliРСt Сours, 
НurinР pОrioНs of foР, anН НurinР pОrioНs of stronР аinН. 

− ConstruМtion sitОs аill bО ОquippОН аitС aНОquatО potablО 
аatОr anН tОmporary sanitation faМilitiОs. 

− TraininР аill bО proviНОН to аorkОrs in all aspОМts of OHS, 
inМluНinР prОvОntion of МommuniМablО НisОasОs (inМluНinР 
HIV/AIDS) prior to tСО start of МonstruМtion anН on a 
rОРular basis (О.Р. montСly briОfinРs). 

 

BESS Contractor PMU and 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 Emergency Response Procedures (ERP): 
− EmОrРОnМy rОsponsО proМОНurОs аill bО НОvОlopОН anН 

implОmОntОН in МoorНination аitС tСО loМal firО НОpartmОnt 
anН in МomplianМО аitС tСО РОnОral EHS GuiНОlinОs anН 
GoM rОРulations, inМluНinР МommuniМation protoМols for 
intОraМtion аitС loМal anН rОРional ОmОrРОnМy rОsponsО 
proviНОrs, protoМols for sСuttinР Нoаn poаОr, firОfiРСtinР 
rОsponsО proМОНurОs, provision of appropriatО firОfiРСtinР 
ОquipmОnt, traininР for аorkОrs on firО rОsponsО, anН 
rОМorН kООpinР. 

− MОНiМal ОmОrРОnМy rОsponsО proМОНurОs аill bО 
НОvОlopОН МovОrinР botС аorkОrs anН Мommunity 
mОmbОrs (аСОn affОМtОН by projОМt rОlatОН aМtivitiОs), 
inМluНinР МommuniМation protoМols for intОraМtion аitС 
loМal anН rОРional ОmОrРОnМy rОsponsО proviНОrs, first aiН 
ОquipmОnt on sitО, МontaМt information for tСО nОarОst 
ambulanМО anН mОНiМal faМilitiОs, traininР for аorkОrs on 
initial on-sitО ОmОrРО rОsponsО, protoМols for informinР 
anН transfОrrinР injurОН аorkОrs to loМal or provinМial 
СОaltС МОntОrs, anН rОМorН kООpinР. At lОast onО trainОН 
first-aiН аorkОr аill bО availablО at tСО МonstruМtion sitО.  

− TraininР аill bО proviНОН to аorkОrs in all aspОМts of tСО 
ERP. 

   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 sites in clear view of 
the public. All sites will be made secure to avoid public 
access to the construction site. 

− No worker camp. BESS Contractor will arrange for 

BESS Contractor PMU and 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 

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). 

 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.  

BESS Contractor PMU and IA, 
supported by IEC 

 Included in the 
construction 

contract 

C. Operation Phase 

Water Water Consumption − BESS connected to municipal water supply system. 
− Water supply will be adequate to meet firefighting needs, 

and fire hydrants will be installed (see below). 

BESS Contractor 
establishes 

connection during 
construction 

phase.  
 

Municipality 
maintains 

connections up to 
site boundary. 

 
Operator 
maintains 

connections on 
site.  

MoE 
 
 
 
 
 

Municipal 
Government 

 
 
 

MoE 

 Included in the 
construction 

contract  
 
 
 

Municipal 
budget 

 
 
 
 

Project 
operating 
budget 

Waste Solid and 
Hazardous Wastes 

− Equipment that requires replacement will be recycled by 
the BESS Contractor or equipment provider, either in 
Mongolia in licensed facilities, or through transport to a 

BESS Contractor 
or Equipment/ 

Product Supplier 

Operator, MoE, 
MNET 

 

 Project 
operating 
budget 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

licensed facility in another country in the region.  
− Batteries will be replaced by the BESS Contractor, and 

recycled at a facility in Mongolia, or if not available, at 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 equipment, batteries and hazardous wastes 
must be with the review and approval of the MNET, and all 
necessary export licenses must be obtained.  

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

 
 
 
 
 
 
 
 
 
 
 

Operator through 
local waste 

management 
company 

 
 
 
 
 
 
 
 
 
 
 

MoE 

 
 
 
 
 
 
 
 
 
 
 
 

Project 
operating 

budget  

Wastewater Pollution − The BESS will be equipped with sanitary facilities 
connected to the Ulaanbaatar wastewater system (if 
available) or an international standard septic system. 

BESS Contractor 
during design and 

construction 

IA, MoE  Included in the 
construction 

contract  
 

Flooding Flash flood damage − The BESS site will be leveled and the lower lying areas 
filled up to 4 m in height.  

− A site drainage system will be installed, and perimeter 
dykes will be built to protect site from flash flooding. The 
risk will be assessed further during detailed design. 

− The viability of planting trees on the slopes will be further 
investigated during detailed design. 

BESS Contractor 
during design and 

construction 

IA, MoE  Included in the 
construction 

contract  
 

Battery Safety Thermal runaway, 
fire 

Overall Design: 
− BESS Contractor’s bid will need to demonstrate that 

safety has been incorporated in all stages of BESS design 
to the highest available international standards.  

− A battery protection circuit will be required to improve 
safety by making accidents less likely or by minimizing 
their severity when they do occur. 

BESS Contractor 
during design and 

construction 
 

BESS Operator 
during operation 

IA, MoE 
 
 
 

MoE 

 Included in the 
construction 

contract  
 

Project 
operating 
budget 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

− BESS design should be tested in accordance with UL 
9540A, Test Method for Evaluating Thermal Runaway Fire 
Propagation in Battery Energy Storage Systems. This 
standard evaluates thermal runaway, gas composition, 
flaming, fire spread, re-ignition and the effectiveness of 
fire protection systems. Data generated can be used to 
determine the fire and explosion protection requirements 
for the BESS. 

 
Construction and Location:  

− Install BESS outdoors a minimum of 20 m (safety zone) 
from important buildings or equipment. Maintain a 
minimum of 3 m separation from lot lines, public ways and 
other exposures. 

− Within the module, maintain a minimum of 1 m separation 
distance between enclosures for all units up to 50 kWh 
when not listed, or up to 250 kWh when listed. 

− Install a thermal barrier where the minimum space 
separation cannot be provided. 

− If the BESS is located indoors, install in a 2-hour fire rated 
cut-off room, which is accessible directly outdoors for 
manual firefighting. 

− Restrict the access to competent employees or sub-
contractors. 

− Ensure enclosures are non-combustible. 
− Place capacitor, transformer, and switch gear in separate 

rooms, or at distance from the BESS, according to best 
engineering practices. 

 
 Ventilation and Temperature Control 

− Install adequate ventilation or an air conditioning system 
to control the temperature. Maintaining temperature 
control is vital to battery longevity and proper operation as 
they degrade exponentially at elevated temperatures. 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

− Ensure ventilation is provided in accordance with the 
manufaМturОr’s rОМommОnНations. 

− Ensure ventilation maintain will be maintained during all 
stages of a fire. Ventilation is important since batteries will 
continue to generate flammable gas as long as they are 
hot. Also, carbon monoxide will be generated until the 
batteries are completely cooled through to their core. 

 
 Gas Detection and Smoke Detection 

− Install a very early warning fire detection system, such as 
aspirating smoke detection. 

− Install carbon monoxide (CO) detection within the 
container or BESS room. 

 
 Fire Protection and Water Supply 

− Install sprinkler protection within BESS rooms or within 
BESS containers suitable to the battery chemistry. The 
sprinkler system should be designed to provide 12.2 
l/min/m² over 232 m² (0.30 gpm/ft2 over 2500 ft²). Water 
has been proven to be the best agent to fight a fire 
involving lithium-Ion batteries. It is important to note that 
other extinguishing agents, such as aerosols or gaseous 
extinguishing systems, will extinguish the fire, but they do 
not provide cooling like water. Insufficient cooling allows a 
hot and deep-seated core to remain. The heat will rapidly 
spread back through the battery and reignite remaining 
active sections.  

− Implement a procedure for battery submersion in the pre-
emergency plan performed by the fire department. 
Submerging batteries in water (preferably outdoors) after 
they burn has proven to be effective at cooling the 
batteries and neutralizing the thermal threat. They will 
continue to release gases, mostly carbon monoxide, but 
also flammable gas such as hydrogen. Therefore, never 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

submerge several batteries in a confined space without 
adequate ventilation. 

− Ensure that sufficient water is available for manual 
firefighting. The ability of the fire department to control a 
fire involving a BESS depends on the presence of an 
adequate water supply and their knowledge of the 
hazards. In addition: 

− An external fire hydrant should be located within 
100 m of the BESS room or containers.  

− The water supply should be able to provide a 
minimum of 1,900 liters / min for at least 2 hours. 

 
Maintenance 

− Follow original equipment manufacturer recommendations 
for the inspection, testing and maintenance of BESS. In 
addition, ensure that the following are completed: 

− Measure the internal resistance of the cells. 
Replace the cells when a dramatic drop is detected. 
Internal resistance is mainly independent of the 
state of charge, but increases as the battery ages. 
Therefore, it is a good gauge of predictable life. 

− Perform infrared scanning at least once per year. 
− Check for fluid leakage. 
− Implement electric terminal torqueing procedures to 

maintain connection integrity. 

Emergency 
Response 

Fire, Accidents Occupational Health and Safety (OHS) Plan 
Operation OHS Plan developed and implemented in 
compliance with the general EHS Guidelines and GoM 
regulations: 

Operator MoE, ADB  Project 
operating 
budget 
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− All аorkОrs аill rОМОivО a СОaltС assОssmОnt by a 
МompОtОnt mОНiМal praМtitionОr anН bО НООmОН suffiМiОntly 
СОaltСy to unНОrtakО tСОir job bОforО МommОnМinР 
СazarНous sitО aМtivitiОs. 

− ElОМtriМal safОty risks аill bО assОssОН anН safОty 
protoМols НОvОlopОН. Only trainОН staff аill bО alloаОН to 
аork in НanРОrous МonНitions suМС as arounН СiРС 
voltaРОs. 

− All аorkОrs аill bО ОquippОН аitС appropriatО pОrsonal 
protОМtivО ОquipmОnt (PPE), inМluНinР СarН Сats, insulatinР 
anН/or firО rОsistant МlotСОs, appropriatО РrounНinР, Сot 
linО anН uninsulatОН tools, safОty РlovОs, safОty РoРРlОs, 
fall protОМtion systОm inМluНinР safОty bОlts anН otСОr 
МlimbinР РОar (for аork at СОiРСts), Оar protОМtion, ОtМ. 
PPE аill bО maintainОН anН rОplaМОН as nОМОssary. 

− All МonstruМtion ОquipmОnt, tools, МlimbinР РОar, ОtМ., аill 
bО inspОМtОН bОforО usО to ОnsurО propОr anН safО 
opОration.  

− All rОlОvant safОty rОРulations аill bО striМtly ОnforМОН. 
− WСОn tОstinР ОlОМtriМal ОquipmОnt, all unrОlatОН аorks in 

tСО НanРОr zonО аill bО stoppОН anН unrОlatОН аorkОrs аill 
lОavО tСО НanРОr zonО. 

− All stООl struМturОs anН ОquipmОnt аill bО appropriatОly 
ОartСОН anН ОquippОН аitС liРСtninР protОМtion. 

− FaМility ОquippОН аitС aНОquatО potablО аatОr anН 
sanitation faМilitiОs. 

− TraininР аill bО proviНОН to аorkОrs in all aspОМts of tСО 
OHS plan prior to tСО start of МonstruМtion anН on a rОРular 
basis (О.Р. montСly). 

 
Emergency Response Plan (ERP) 
Operation ERP developed and implemented in in coordination 
with the local fire department and in compliance with the 
general EHS Guidelines and GoM regulations: 

− Develop Fire Emergency Response procedures, 
including communication protocols for interaction with 
local and regional emergency response providers, 
protocols for shutting down power, firefighting response 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

procedures, provision of appropriate firefighting 
equipment, training for workers on fire response, and 
record keeping.  

− Provide training to local fire department on lithium-ion 
battery fire risks. Note that some fire fighters may not fully 
understand the hazards and may assume that lithium-ion 
batteries are the same as lithium batteries. Cover the 
difference between extinguishing and cooling, how to 
handle a damaged battery, and how to manage flammable 
and toxic gases. Plan training exercises with the fire 
department when the system is commissioned. 
 

− DОvОlop MОНical EmОrgОncy RОsponsО proМОНurОs 
МovОrinР botС аorkОrs anН Мommunity mОmbОrs (аСОn 
affОМtОН by projОМt rОlatОН aМtivitiОs), inМluНinР 
МommuniМation protoМols for intОraМtion аitС loМal anН 
rОРional ОmОrРОnМy rОsponsО proviНОrs, first aiН 
ОquipmОnt on sitО, МontaМt information for tСО nОarОst 
ambulanМО anН mОНiМal faМilitiОs, traininР for аorkОrs on 
initial on-sitО ОmОrРО rОsponsО, protoМols for informinР 
anН transfОrrinР injurОН аorkОrs to loМal or provinМial 
СОaltС МОntОrs, anН rОМorН kООpinР. At lОast onО trainОН 
first-aiН аorkОr аill bО availablО at tСО МonstruМtion sitО.  

− TraininР аill bО proviНОН to аorkОrs in all aspОМts of tСО 
ERP. 

Climate Risk Adaptation to 
Observed and 
Projected Climate 
Change 

Mitigations will be incorporated during detailed design, and will 
be dependent on the final BEES design selected. 
 
There is no known permafrost in the project area. However, a 
detailed core survey will be undertaken during detailed design. 
If discovered, mitigations will be assessed and incorporated as 
appropriate. Mitigations could include:  
− UtilizinР a moНular approaМС аitС parallОl bloМks of 

battОriОs in МontainОrs, ratСОr tСan onО sinРlО builНinР (tСis 
is tСО МurrОnt НОsiРn approaМС). TСО aМtual arranРОmОnt 

BESS Contractor 
during design and 

construction 
 

BESS Operator 
during operation 

IA, MoE 
 
 
 

MoE 

 Included in the 
construction 

contract  
 

Project 
operating 
budget 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

аill НОpОnН on tСО BESS suppliОr anН aНviМО sСoulН bО 
takОn from tСО manufaМturОr аitС rОРarН to tСО sizО of 
bloМks anН tСО НОsiРn of tСО BESS.  

− ConstruМtinР builНinРs (if any) on pilinРs ОбtОnНinР tСrouРС 
a pОrmafrost layОr to bОНroМk, or on pilinРs tСat Мan bО 
aНjustОН ovОr timО.   

− RОloМatinР (if possiblО) to avoiН МonstruМtion ovОr ОбistinР 
poМkОts of pОrmafrost. 

− KООpinР tСО pОrmafrost frozОn. 
− RОplaМinР tСО pОrmafrost layОr аitС soil tСat Сas tСО riРСt 

pСysiМal propОrtiОs to proviНО support for tСО builНinР as 
МlimatО МСanРОs. 

WСiМС of tСОsО options is ultimatОly usОН аill НОpОnН on a 
НОtailОН pСysiМal assОssmОnt of tСО sitО (anН prОsОnМО or 
absОnМО of pОrmafrost), anН ОМonomiМ analysis of tСО НiffОrОnt 
options НurinР НОtailОН НОsiРn. 
 
PotОntial МСanРОs in tСО intОnsity of prОcipitation НuО to 
МlimatО МСanРО Мan bО aНaptОН to in МonstruМtion of tСО BESS 
by assurinР tСat tСО МontainОrs (or builНinР) usОН Мan 
aММommoНatО snoа loaНinРs РrОatОr tСan tСО maбimum 
loaНinРs ОбpОriОnМОН НurinР rОМОnt yОars.    
 
InМrОasОН high-intОnsity rainfall ОvОnts Мan bО aНaptОН to by 
assurinР tСat tСО BESS sitО is prОparОН аitС a Мombination of 
propОr НitМСinР, pipinР, anН bОrms to МСannОl anН/or НОflОМt 
runoff (alrОaНy inМluНОН in sitО НОsiРn), to assurО tСat аatОr 
from storms or from a possiblО ovОrfloаinР of tСО aНjaМОnt 
strОam bОН Мan bО aММommoНatОН. 
 
AНaptation to morО frОquОnt or morО violОnt winНstorms МoulН 
inМluНО usinР stronРОr or bОttОr-sОМurОН roofinР matОrials on 
builНinРs, НОsiРninР tСО builНinРs or ОnМlosurОs to avoiН 
МatМСinР tСО аinН, МonstruМtion of ОartСОn bОrms to НОflОМt 
prОvailinР аinНs, anН ImplОmОnt morО riРorous struМtural 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

stanНarНs, for ОбamplО, for transmission toаОrs anН substation 
ОquipmОnt, anН/or implОmОntinР porous matОrials for bОttОr 
аinН floа tСrouРС struМturОs. 
 
EnСanМОН gooН maintОnancО anН managОmОnt practicОs 
inМluНinР: 
− FrОquОnt inspОМtions of founНations anН struМturОs for 

Оarly НОtОМtion of any problОms assoМiatОН аitС mОltinР 
pОrmafrost or tСО impaМts of runoff, anН prompt 
intОrvОntion to ОliminatО problОms. 

− MaintaininР opОn МСannОls for аatОr floаs, kООpinР 
РuttОrs anН Нoаnspouts МlОar, anН maintaininР bОrms 
arounН aММОss roaНs to ОnsurО tСat tСО BESS sitО is 
aММОssiblО. 

− RОmovinР snoа aММumulations promptly from roofs of 
struМturОs anН possibly, if tСО BESS struМturОs arО 
supportОН abovО tСО РrounН, МlОarinР snoа from 
unНОrnОatС tСОm to СОlp maintain tСО intОРrity of tСО 
pОrmafrost bОloа (if prОsОnt). 

− CСanРinР tСО sОttinРs of tСО СОatinР anН МoolinР systОms 
as nООНОН to botС kООp tСО battОriОs at suitablО 
tОmpОraturОs anН usО outsiНО air for МoolinР аСОn 
ambiОnt tОmpОraturОs pОrmit.  TypiМally, tСОsО 
aНjustmОnts аoulН bО maНО automatiМally, but sОttinРs 
may СavО to bО МСОМkОН pОrioНiМally. 

− ContinuО to folloа МСanРОs in tСО аay tСat tСО CОntral 
EnОrРy SystОm РriН is МonfiРurОН anН opОratОН, as 
МlimatО МСanРОs anН МСanРОs in ОnОrРy tОМСnoloРiОs anН 
builНinРs affОМt tСО amount anН timinР of ОlОМtriМity 
НОmanН, so as to maintain BESS opОrations аitСin НОiРn 
paramОtОrs anН for tСО maбimum impaМt on supportinР 
rОnОаablО ОlОМtriМity РОnОration.  

− ImprovО forОМastinР of ОlОМtriМity НОmanН, inМluНinР 
inМorporatinР tСО usО of МlimatО moНОlinР rОsults, to 
antiМipatО tСО timinР anН nООН for ОnОrРy storaРО sОrviМОs 
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Item 
Potential Impacts 

and Issues 
Mitigation Measures and/or Safeguards 

Responsibility  Source of 
Funds Implemented By Supervised By 

from tСО BESS, as аОll as for НОploymОnt of nОа or 
ОбpanНОН battОry ОnОrРy storaРО systОms. 

Note: ADB = Asian Development Bank; EA = Executing Agency; IA = Implementing Agency; PMU = Project Management Unit. 
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Table 2: Environmental Monitoring Plan (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 

3rd party 
monitoring 
company 
contracted by 
PMU 

MoE, local 
environmental 
authority at its 

discretion 

 EMP Budget 
 

Noise Noise level Construction site  Once before construction 
commences 

3rd party 
monitoring 
company 
contracted by 
PMU 

MoE, local 
environmental 
authority at its 

discretion 

 EMP 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 

PMU 
environmental 
and social staff, 
supported by 
IEC 

PMU, local 
environmental 
authority at its 

discretion 

 PMU Budget, IEC Budget in 
EMP 

Air Pollution Compliance inspection of 
site maintenance 
measures. 

Construction site, 
spoil disposal sites 

Monthly during 
construction; and once 
after completion of spoil 
disposal 

PMU 
environmental 
and social staff, 
supported by 
IEC 

MoE, local 
environmental 
authority at its 

discretion 

 
PMU Budget, IEC Budget in 
EMP, EMoP Budget in EMP 

PM10, PM2.5 Construction site  Quarterly during 
construction 

3rd party 
monitoring 
company 
contracted by 
PMU 

MoE, local 
environmental 
authority at its 

discretion 

 EMP Budget 
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Subject Parameter Location Frequency 
Implemented 

by 
Supervised    

by 
 Source of Funds 

Noise Noise level Construction site  Quarterly during 
construction 

3rd party 
monitoring 
company 
contracted by 
PMU 

MoE, local 
environmental 
authority at its 

discretion 

 EMP Budget 
 

Flooding Review of works 
scheduling to ensure 
works are not undertaken 
during risk times for 
flooding. 

BESS Contractor’s 
work plan 

Review works schedule 
prior to start of 
construction, and 
periodically as required, 
especially prior to spring 
melts and summer rains. 

PMU 
environmental 
and social staff, 
supported by 
IEC 

MoE, local 
environmental 
authority at its 

discretion 

 PMU Budget, IEC Budget in 
EMP 

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

Waste collection and 
disposal sites. 

Monthly PMU 
environmental 
and social staff, 
supported by 
IEC 

MoE, local 
environmental 
authority at its 

discretion 

 PMU Budget, IEC Budget in 
EMP 

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 PMU 
environmental 
and social staff, 
supported by 
IEC 

MoE, local 
environmental 
authority at its 

discretion 

 PMU Budget, IEC Budget in 
EMP 

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 PMU 
environmental 
and social staff, 
supported by 
IEC 

MoE, local 
environmental 
authority at its 

discretion 

 PMU Budget, IEC Budget in 
EMP 
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Subject Parameter Location Frequency 
Implemented 

by 
Supervised    

by 
 Source of Funds 

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

Construction sites Monthly IA EA, local 
environmental 
authority and 
MNET at their 

discretion 

 IA budget 

Compliance inspection to 
determine workers have 
appropriate PPE 

All construction sites Monthly PMU safeguard 
staff supported 
by IEC 

MoE, local 
environmental 
authority at its 

discretion 

 PMU Budget, IEC Budget in 
EMP 

C.  Operation Phase 

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. 

Semi-annually IA EA, local 
environmental 
authority and 
MNET at their 

discretion 

 IA operating budget 

Wastewater Compliance inspection  Sanitary facilities Semi-annually IA EA, local 
environmental 
authority and 
MNET at their 

discretion  

 IA operating budget 

Health and Safety 

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

BESS Semi-annually IA EA, local 
environmental 
authority and 
MNET at their 

discretion 

 IA operating budget 
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Subject Parameter Location Frequency 
Implemented 

by 
Supervised    

by 
 Source of Funds 

Fire, ventilation and 
safety systems 

BESS Semi-annually Fire Department, 
other relevant 
authorities 

EA, local 
environmental 
authority and 
MNET at their 

discretion 

 IA operating budget 

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

18. 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) PMU established with appropriately qualified staff. 
(ii) IA appoints appropriately qualified staff. 
(iii) Appropriately qualified IEC recruited. 
(iv) 3rd party environmental monitoring station/company engaged.  

2 Budgeting 

(i) Environment mitigation cost during construction and operation is 
sufficiently and timely allocated. 

(ii) Environment monitoring cost is sufficiently and timely allocated. 
(iii) Budget for capacity building is sufficiently and timely allocated. 

3 Monitoring 

(i) Compliance monitoring is conducted by PMU and IEC as per 
EMoP. 

(ii) Ambient and noise monitoring is conducted by 3rd party 
environmental monitoring company as per EMoP. 

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) environmental monitoring reports prepared by PMU 
with the support of IEC, and are submitted to ADB. 

6 
Capacity 
Building 

(i) Training on ADB safeguard policy, EMP implementation and best 
international practices, and GRM is provided to at the beginning 
of project implementation. 

(ii) CEMP developed and in place before substantive construction 
activities begin. 

7 
Grievance 
Redress 
Mechanism 

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

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

8 
Compliance 
with Mongolian 
standards 

(i) Project complies with the Mongolian environmental laws and 
regulations and meets all required standards. 

 

H. Environment Reporting 

Internal Reporting 

19. During construction periods the BESS 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 PMU on EMP implementation based on 
BESS Contractor internal reporting and the results of compliance inspection and ambient 
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monitoring. 

Reporting to ADB  

21. The 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 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 Appendix VI of the IEE. 

I. Training and Capacity Building 

22. To ensure effective implementation of the EMP, the capacity of the PMU, IA and BESS 
Contractor will be strengthened. The main training emphasis will be to ensure that the PMU, 
IA and BESS Contractor 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. Ongoing assessment of training effectiveness will be 
conducted to ensure full compliance with EMP and EMoP commitments. 

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 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 locations, and ineffective or inadequate mitigation measures. The 
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.  
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Table 4: Institutional strengthening and training.  

Topic Attendees Contents Frequency Cost USD 

EMP 
Implementation 

PMU, IA, BESS 
Contractor  

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) 

PMU, IA, BESS 
Contractor  

GRM procedures; roles and 
responsibilities 

Environmental 
Protection 

PMU, IA, 
contractor 

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

Environmental 
Monitoring Plan 
(EMoP) 

PMU, IA, 
contractor 

Monitoring methods, data collection 
and reporting requirements 

BESS Safety 
Training 

PMU, IA, 
contractor 

Traffic safety, construction safety, 
electrical safety, fire and explosion 
occupational safety, PPE use 

 

 

Table 5: EMP budget. 
Construction Phase

Mitigation Measures Cost

Inspection & Monitoring Monthly Cost 1,000$     6 6,000$      

Training Program Cost 2,500$     1 2,500$      

Public Consultation Costs 2,000$     2 4,000$      

IEC - National Monthly Cost 4,000$     6 24,000$    

    Subtotal  36,500$   

Operation Phase

Mitigation Measures Annual Cost

Inspection & Monitoring Monthly Cost 1,000$     6 6,000$      

Training Program Cost 2,500$     1 2,500$      

Public Consultation Costs 2,000$     1 2,000$      

IEC - National Monthly Cost 4,000$     4 16,000$    

    Subtotal 26,500$   

TOTAL 63,000$   

Included in Construction Costs
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APPENDIX II: DEIA APPROVAL 

 

 

 

 

 

 

 

 

To be provided once DEIA is approved. 
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APPENDIX III: SONGINO SUBSTATION DUE DILIGENCE COMPLIANCE AUDIT 

The Songino 220/110/35 kV substation is an associated facility of the project battery energy 
storage system (BESS). Associated facilities are those which are not funded as part of a 
project but whose viability and existence depend exclusively on the project. The SPS (2009) 
requires an environmental compliance audit of associated facilities to identify past or present 
concerns related to impacts on the environment. Where noncompliance is identified, a 
corrective action plan should be prepared. This compliance audit has been undertaken by 
PPTA environmental specialists through site visits and consultation with the substation 
developer, the Investment Department of Ulaanbaatar Municipality. 
 

Substation Site. Songino substation is located 3 km from the northern bank of the Tuul River 
in Khoroo 32, Songino Khairkhan district, on the western side of Ulaanbaatar (Figure 1). The 
geographic coordinates of the substation are 47°51'52.47"N and 106°36'21.82"E.  It has an 
area of 5.8 ha, not including a 25 m safety buffer around the perimeter (Figure 2). 
 

Figure 1: Location of Songino 220/110/35 kV substation. 

 
 
The substation area is characterized by shallow grassland and shrublands, and shallow rolling 
valleys (Figure 3). The site itself is located at approximately 1,350 meters above sea level on 
a valley sloping shallowly to the southwest, with the low hills of Songino Mountain to the east. 
The substation is built on a raised platform to provide flood protection. The substation is sited 
on what was previously vacant government owned land, and there are no known land issues 
associated with the substation site. 
 
Based on site visits and studies undertaken for the BESS environmental assessment, there 
are no known large wild mammals utilizing the site. Wildlife that may be found on or near the 
site are typical for the urban periphery of Ulaanbaatar, including the common raven (Corvus 
corax – Least Concern IUCN Red List status), house sparrow (Passer domesticus, Least 
Concern IUCN Red List status), and common unthreatened hares, marmots, mice and moles.  
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Figure 2: Overhead view of Songino 220/110/35 kV substation. 

 
 

Figure 3: Songino 220/110/35 kV substation. 

 
Songino substation looking from the northwest. 

 
Songino substation looking from the southeast. 
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There are no parks, protected areas, nature reserves or Key Biodiversity Areas (KBAs) within 
5 km of the substation site. This was confirmed through discussions with soum officials, site 
visits, a review of relevant Mongolian documentation, and an Integrated Biodiversity 
Assessment Tool (IBAT) assessment. 
 
Substation Development. The Songino substation is being developed by the Investment 
Department of Ulaanbaatar Municipality as part of the “Big Circle”, 110 and 220 kV 
transmission lines that will encircle Ulaanbaatar (Figure 4). The Big Circle and its associated 
substations are part of the Ulaanbaatar Master Plan 2020. The substation will be connected 
to the Big Circle 110 kV transmission line, and will also provide power to the western and 
southern urban area of Ulaanbaatar, and the new international airport area in Khushig Valley, 
Sergelen Soum. Land Certificate of Songino Substation is shown in Figure 5. 
 

Figure 4: Illustration of 110 and 220 kV transmission lines to encircle Ulaanbaatar. 
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Figure 5 Land Certificate of Songino Substation 
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(translation) 

   MONGOLIA 

FOR STATE ORGANIZATIONS 

LAND CERTIFICATE  
 

Reference No.000434505 

 

 

Based on the Governor decision (ref. #607) of Songinokhairkhan District of 

Ulaanbaatar Municipality dated November 10, 2009,                                                

this Land Certificate is titled to the Natio al Power Tra s issio  Grid  “tate 
Owned Company for land possession right of a 830000 m2/ha land plot with 

number 188029/0021 for for the period of 5 years to construct a 110 kW sub-

station construction in 20th khoroo of Songinokhairhan District.  

 

LAND MANAGEMENT OFFICIAL 

OF SONGINOKHAIRHAN DISTRICT OF ULAANBAATAR 

STAMP  SIGNARTURE             /Sh. Tumurbaatar/ 

APRIL 19, 2013 
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Construction started in 2011, but was delayed as a result of disagreements between the 
developer and the contractor. These issues have now been resolved, and the substation now 
only requires the installation of two 125 kV transformers before it is operational, expected in 
January 2020.  
 

Once commissioned responsibility for operation will be transferred to the National Power 
Transmission Grid (NPTG), a state-owned joint stock company mandated to transport bulk 
power in the Central Energy System (CES). At the outset NPTG will only be the operator, but 
it is expected that the Mongolian State Property and Coordination Agency will formally transfer 
ownership to NPTG in March or April, 2020. 
 
Substation Environmental Assessment. A general environmental impact assessment 
(GEIA), including a baseline environment study (BES) and a feasibility study were prepared 
for the substation in 2010. The review of the GEIA, undertaken by the Ministry of Energy and 
Ulaanbaatar Municipality, in consultation with the Ministry of Environment and Tourism, 
concluded that the project could proceed without the need for a detailed EIA (DEIA).36  

 

There are no known environmental or health and safety issues with the construction of the 
substation, and based on studies undertaken for the BESS, there are no sensitive receptors 
at or near the site. The Chief Engineer of the Ulaanbaatar Investment Department reports that 
the construction of the substation has been undertaken in accordance with all relevant 
Mongolian environmental and health and safety standards, and that there have been no 
accidents, hazardous spills or environment-related public complaints.  
 
Health and Safety. The mission met with the Head of Control and Monitoring Department 
(CMD) of NPTG, who is in charge of technical control and occupational health and safety 
(OHS) of the company. There are eight staff in CMD with one safety officer. NPTG has five 
branches in Mongolia and there are two safety staff in each branch. Currently, there are 73 
substations in operation throughout the country. Apart from following national applicable OHS 
regulations, NPTG also has its internal safety operation rules on how to handle electrical 
equipment safely and the requirements for personal protective equipment for operation staff, 
maintenance staff, drivers, etc. NPTG has an emergency response plan and it conducts 
emergency drills at the central level and each branch once a year jointly with UB and District 
Emergency Management Office. NPTG also provide OHS training to its staff, including 
substation staff regularly. In recent years, there have been no incidents such as fire or electric 
shock that have occurred in the substations.  
 
Once NPTG assumes ownership, it will follow national and its own OHS regulations and 
policies during the operation of the Songino substation It should be noted however, that these 
may not be to the same standard as the BESS, which will require OHS, community safety and 
emergency response procedures in compliance with good international practices as per the 
World Bank EHS Guidelines and other relevant international good practices. 
 
Conclusion. Overall, the due diligence review of the Songino substation indicates that is has 
been developed in accordance with relevant Mongolian environmental laws and standards, 
and is expected to be operated in accordance with relevant Mongolian requirements. NPTG 
has existing OHS policy in place. However, there may be a gap between operational, OHS 
and emergency response standards of the substation compared to the good international 
practices to be adopted at the BESS. In addition, given the close proximity of the BESS to the 
substation, it is imperative that operational, OHS and emergency response of both facilities 

 

 

 
36  AММorНinР to OrРil-ErНОnО.T, CСiОf EnРinООr of tСО Ulaanbaatar InvОstmОnt DОpartmОnt, 12 NovОmbОr 2019. 
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be harmonized to avoid duplication and improve performance. Therefore, it is recommended 
that: 
 

a) Occupational health and safety, community safety and emergency response 
procedures at the Songino Substation should be harmonized with, and to the same 
standard as, occupational health and safety, community safety and emergency 
response procedures at the BESS.  

b) As the BESS will be developed after the Songino Substation becomes operational, 
this will require upgrading of the Songino Substation occupational health and safety, 
community safety and emergency response procedures in due course. 
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APPENDIX IV: LAND CLEARANCE LETTERS FROM ULAANBAATAR GOVERNMENT  
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Unofficial Translation: 
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APPENDIX V: PUBLIC CONSULTATION ATTENDANCE LIST  
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APPENDIX VI: ENVIRONMENTAL MONITORING REPORT TEMPLATE  

 

Environmental Monitoring Report 
 

 
 
 
 
 
Semi-annual Report 
{Month Year} 
 
 
 

MON: Energy Storage Option for Accelerating 

Renewable Energy Penetration 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 = 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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