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ABBREVIATIONS 
 

ADB – Asian Development Bank 
C-EMP – contractor’s environmental management plan 
CWWTP – central wastewater treatment plant 
EIA – environmental impact assessment 
EMP – environmental management plan 
EMR – environmental monitoring report 
GOM – Government of Mongolia 
GRM – grievance redress mechanism 
IEC – information, education, and communication 
IEE – initial environmental examination 
MET – Ministry of Environment and Tourism 
MFF – multitranche financing facility 
MNT – Mongolian tugrik 
MUB – Municipality of Ulaanbaatar 
P1-EMP – environmental management plan for Tranche 1 
PMO – program management office 
PPTA – project preparatory technical assistance 
SES-WTPS – socioeconomic survey and willingness-to-pay for services 
SPS – Safeguard Policy Statement 
SRA – Subcenter Redevelopment Authority 
USD – United States dollar 
USIP – Ulaanbaatar Services Improvement Project 
USUG – Ulaanbaatar Water and Sewerage Authority 
WHO – World Health Organization 

 
 

WEIGHTS AND MEASURES 
 

OC – degree Centigrade 
μ – micron 
g or gm – gram 
GW – gigawatt 
h – hour 
ha – hectare 
km – kilometer 
km2 – square kilometer 
KV – kilovolt 
KW – kilowatt 
KWh – kilowatt hour 
l – liter 
LAeq – equivalent continuous A-weighted sound pressure level 



 

  

 

 

m – meter 
m/s – meter per second 
m3 – cubic meter 
m3/d – cubic meter per day 
m3/s – cubic meter per second 
mg – milligram 
mg/l – milligram per liter 
mg/m3 – milligram per cubic meter 
mi – mile 
mm – millimeter 
MPa – Mega-pascal 
mph – mile per hour 
pcu/h – passenger car unit per hour 
t – metric ton 
t/a – metric ton per annum 
t/d – metric ton per day 

 
 

NOTE 

In this report, "$" refers to United States dollars. 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
This updated initial environmental examination is a document of the borrower. The views 
expressed herein do not necessarily represent those of ADB's Board of Directors, Management, 
or staff, and may be preliminary in nature. 
 
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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I. EXECUTIVE SUMMARY 

A. Project Introduction and Purpose 

 This updated initial environmental examination (IEE) has been prepared for tranche 1 
of the Ulaanbaatar Urban Services and Ger Areas Development Investment Program 
(hereinafter referred to as tranche 1 of the Program). The program will be financed by the 
Asian Development Bank (ADB) through its multitranche financing facility (MFF) in three 
tranches over a period of maximum 10 years. The MFF is estimated to be a total of $320 
million. The program aims at improving the quality and coverage of urban infrastructure and 
basic services, and implementing a sustainable and inclusive process of urban development 
for middle ger areas of Ulaanbaatar, Mongolia. It is expected to directly benefit 800,000 
people living in the middle ger areas and to indirectly benefit the entire population of 
Ulaanbaatar. Combining spatial and sector approaches, it will support the socio-economic 
development of existing urban subcenters and urban corridors to progressively transform the 

ger areas into livable, productive and well-functioning peri-urban areas. 

 The expected impact of the program will be improved living conditions in Ulaanbaatar. 
The expected outcome will be sustainable, inclusive and well-structured development of ger 
areas in Ulaanbaatar. The expected results of the program include (i) a well-developed 

network of subcenters, providing economic opportunities, housing and employment, with 
reduced impact on the environment, particularly regarding soil and air pollution; (ii) water 
supply, wastewater and district heating service providers that are financially self-sufficient 
and use modern technologies to provide high-quality services; and (iii) an efficient and 
growth-oriented urban planning system based on sound legislative foundation in a market 
environment, with an active public participation process. 

 Tranche 1 has been classified as a Category B undertaking by ADB, requiring an IEE. 
The original IEE has been conducted on October, 2013 by the project preparation technical 
assistance (PPTA) team for, and in close collaboration with, the Municipality of Ulaanbaatar 
(MUB), following ADB Safeguard Policy Statement (SPS, 2009) of the ADB. The IEE (i) gives 
an overview of Mongolia’s environmental policy and the EIA requirements of Mongolia and 
the ADB; (ii) describes the program and tranche 1; (iii) presents the baseline environmental 
conditions of physical, ecological, socio-economic and physical-cultural resources; (iv) 
assesses the anticipated environmental impacts of proposed physical activities; (v) 
recommends measures to mitigate anticipated impacts; (vi) describes the process, and 
presents the results, of the consultation and information disclosure that has been undertaken; 
(vii) defines a grievance redress mechanism; and (viii) provides an Environmental 
Management Plan. 

 This Initial Environmental Examination (IEE) for Tranche 1 of the Ulaanbaatar Urban 

Services and Ger Areas Development Investment Program (GADIP) has been updated 
following to completion of (i) Detailed Design of the Tranche 1 subcomponents; (ii) updated 
national laws, regulations and standards; and (iii) Amendment reports of the Detailed 
environmental impact assessment (DEIA) in 2018.   

 The initial tranche of the program (Tranche 1) focuses on two priority subcenters: (i) 
Bayankhoshuu Subcenter in Songino Khairkhan District (Khoroos 4, 5, 6, 7, 8, 9, 10, 11, 
19, 26, 27, 28, 29, 31), Bayangol district (Khoroos 9, 10, 22); and (ii) Selbe Subcenter in 
Songino khairkhan district (Khoroo 20), Sukhbaatar District (Khoroos 12, 13, 14, 15, 16, 17, 

23, 29, 30, 31), Bayanzurkh district (Khoroo 4) and Chingeltei District (Khoroos 8, 9, 14, 18).  



 

  

 

 

 The main components to be financed under Tranche 1 that are (i) construction of 
water supply network 17.2 (km); (ii) construction of heating supply network 17.57 (km); (iii) 
6.7 km centralized district heating network; (iv) 28 MW CFBC Type boiler; (v) landscaping 
total of 7.66 (ha); (vi) three bridges; (vii) construction of sewerage network 21.3 (km); (viii) 2 
water reservoirs each 1000m3 and total 5.4 km water supply line; (ix) 13.37 km priority roads; 
(x) flood protection 4.4 (km); (xi) 35/10kVA substation with 7.7 km cable line; (xii) social and 
economic facilities, including two kindergartens, and two business incubators associated with 
two vocational training centers, and an affordable house; and also (xiii) multi-interventions in 
the Ulaanbaatar Water Supply and Sewerage Authority (USUG) to improve the central 
wastewater treatment plant and drinking water supply network; and (vi) institutional 
strengthening and capacity development to prepare detailed design and construction 
supervision; support community participation, awareness, and small and medium enterprise 

development; improve urban planning and subcenter. 

 Tranche 1 project description in this section has been updated with the latest 

engineering inputs from the Detailed Design, December 2019. Detailed information of the 
components for each subcenter are given below. 

Table 1. Main components of Tranche 1 

Subproject 
Description of Components 
Bayankhoshuu Sub centre Selbe Centre 

Water supply 
network 

Water Supply Network  
HDPE & steel pipe D150~200: 5.3km 
 

Water Supply Network  
HDPE & steel pipe D150~200: 11.9km  

Heating supply 
network 

Heating network – 7.6 km Heating network – 9.97 km 

Heating plant or 
District heating 

6.7 km centralized district heating network 28 MW CFBC Type Boiler (3 Boilers)  

Landscaping 4.65 ha 3.01 ha 
Bridges - Three bridges- 24 m, 30 m and 60 m 

span 
Sewage network Pipe D150~300: 8.8 km  

 
Pipe D150~300: 12,5 km  
 

Water Reservoir 
and water supply 

Reservoir 1000m3, 2EA pumping stations 
Water supply line - 3.7 km  

Reservoir 1000m, 1EA pumping station 
Water supply line - 1.7 km  

Road  Total length- 6.57 km  Total length-6.8 km 
Flood Protection 
channel  

2.3 km 
 

2.1 km  
 

Electricity and 
telecommunication 
network 

35/10kVA substation 
35 kV power cable - 4.2 km 

35/10kVA substation 
35 kV power cable - 3.5 km 

Social and 
economic 
infrastructure 

Kindergarten – 240 children 
Business Incubator and Vocational 
Training Centre-320 trainee  
Affordable house-20 apartments of 4 
blocks with 3-4 floors 

Kindergarten – 240 children 
Business Incubator and Vocational 
Training Centre-320 trainee  
 

 In compliance with Mongolia’s environmental safeguard policy, Detailed 
environmental impact assessment (DEIA) and Environmental Management Plan for 5 years 
of Tranche 1 was prepared in same report in 2013 by MET licensed entity Environ LLC. Based 
on updated project scope and components, and considering the justification developed by 
the Tranche 1, DEIA and Environmental Management Plan for 5 years as a part of DEIA were 
updated by MET licensed entity Great Vision LLC in June 2018 under the requirements of the 
Mongolian Law on EIA (2012) and approved by the Ministry of Environment and Tourism 
(MET). Moreover, Environmental Management Plan was required to be followed and reported 



 

  

 

 

to the MET annually, as required by the Minister's Order (A-05) of the MET issued on January 
6, 2014 then the requirements for the Environmental Management Plan are changed by the 

Minister's Order (A-618) of the MET which was issued on October 29, 2019. 

Table 2. Tentative Investment Program ($ million) 
 
 
 
 
 
 

 
 

  

 

 

 

 

 

 

 

 

 

B. Description of the Environment 

 Ulaanbaatar lies in the Tuul River valley at 1,350 m above mean sea level, surrounded 
by the foothills of the Khentii mountain range. Terrain is relatively flat at the city center and 
gently to steeply rolling in the peri-urban areas. The Bayankhoshuu and Selbe Subcenters 
are located to the north of the City center, in relatively flat to rolling terrain with some gullies 
serving as outfalls for surface drainage and are surrounded by steep hills dominantly 
occupied by ger settlements. 

 Mongolia has a severe continental climate, characterized by little precipitation and 
sharp daily and seasonal temperature ranges. It has long cold winters and short summers. 
Ulaanbaatar is the world’s coldest capital, with temperatures ranging from about -30oC nearly 
+25oC. Some 95% of the precipitation falls spring to end of fall, with over 70% of it falling in 
the summer months. Air is driest in spring, with average monthly relative humidity of 40 to 

65%. 

 The Tuul River runs from east to west through the southern part of the City. Its 
upstream is undisturbed, unpolluted and has very low mineralization. As it traverses the City, 
it suffers from pollution due to the steady influx of settlers close to it and its tributaries and 
largely due to discharges from the CWWTP. Selbe River forms the eastern boundary of the 
Selbe Subcenter. Even when flowing, the river does not cover the entire bed. Informal settlers 
have encroached on it and it has become a solid waste dumping ground in some parts. Selbe 
River is considered of low biological value and is not used as source for drinking water or for 
agricultural use. 



 

  

 

 

 Air pollution is among the pressing environmental issues in Ulaanbaatar. In winter, 
SO2, NO2 and particulate matters reach levels that are multiples of those in summer. Major 
sources of air pollution include emissions from vehicles, boilers and power plant, 
cooking/heating stoves. Ambient noise levels throughout the city center are consistent with 
little fluctuations. The average noise levels comply with the national standards, but exceeds 
WHO guidelines. Periodically, particularly during peak traffic hours at curbside, noise exceeds 
national standards. 

 The soil crust at the City center has severely degraded and completely lost its fertility. 
In ger areas, due to soil erosion, the nutrient soil crust has disappeared, exposing the lower 
level of soil including gravel and rocks. In recent years, soil erosion has reportedly increased. 
The soil surface layer of the project area has been badly damaged due to the urbanization 
process. However, the soil with exhausted fertility has not been exposed to man-made 
hazardous activities, chemical and toxic heavy metal pollution.   

 Ulaanbaatar is exposed to seismic events. According to a seismic hazard assessment 
by the Research Center of Astronomy and Geophysics of the Mongolian Academy of 
Sciences (RCAG), earthquakes of magnitude 8.0 are possible around Ulaanbaatar. Localized 
flooding can be caused in the City through heavy rain events due to poor surface drainage. 
The flooding is ephemeral and the water subsides rapidly. 

 The tranche 1 subproject sites are in the subcenters of two middle ger areas 
(Bayankhoshuu and Selbe Subcenters). These are not within, adjacent or close to legally 
protected areas. Weeds and grasses grow on the banks of gullies and Selbe River; while 
fauna species are those common to a crowded urban environment, such as, sparrow, crows 
and dogs. There are four small khoroo religious buildings within the Bayankhoshuu 
Subcenter, but these have been constructed recently (less than 25 years old) and have no 
cultural heritage value. No other physical cultural resources are adjacent or close to the 
perimeters of the tranche 1 subproject sites. 

C. Alternatives 

 Different project alternatives were considered during project feasibility study and initial 
environmental examination, including the with- and without-project alternatives. Specific 
projects considered the alternatives for the following: (i) sources of water, pipe-laying, off-
takes, and trench profile, for water supply projects; (ii) heating systems, for heating projects; 
and (iii) road network patterns, for road projects. 

 The ‘without-project’ or ‘do-nothing’ alternative would be allowing the subcenters to 
grow further as “under-serviced” and its living environment, worsened. This would impede: (i) 
further social and economic development of Ulaanbaatar and in effect, of the entire country 
as Ulaanbaatar contributes more than 60% to the national economy; and (ii) Mongolia’s 
delivery of its commitment to MDG7, ensuring environmental sustainability. 

 The ‘with project’ alternative will provide the nearly 15,300 residents in Bayankhoshuu 
and Selbe Subcenters convenient access to safe/potable water supply, wastewater 
management services, heating; houses and properties; basic social services, and economic 
infrastructures for basic commodities, public transport services and income and employment 
opportunities. It will improve the living environment within the Subcenters and the local 
economy of middle ger areas. Overall, the City will benefit from the ‘with project’ alternative. 

It will contribute to the realization of the Ulaanbaatar City Master Plan 2030, wherein the 
development of the two Subcenters of Bayankhoshuu and Selbe for the middle ger areas is 



 

  

 

 

recommended. It will hasten further social and economic development in Ulaanbaatar and 
contribute to overall development of the country. It will contribute to the delivery of Mongolia’s 
commitment to: (i) MDG7, i.e. “reduced proportion of people without sustainable access to 
safe drinking water and basic sanitation”; and (ii) additionally, MDG1, i.e., “reduced proportion 
of urban population living in slums”, considering that ger areas are “under-serviced” areas. 

D. Project Benefits 

 Tranche 1 will support the implementation of the city master plan by developing two 
priority subcenters located in the mid-ger areas in the north of Ulaanbaatar City, the 
Bayankhoshuu and Selbe Subcenters. It will initiate a redevelopment process of the targeted 
areas and improve living standards, environment, and efficiency for economic growth. It will 
bring benefits of convenient access to houses and properties, safe/potable water supply, 
wastewater management services, heating, and social and economic infrastructures to nearly 
15,300 people in the Bayankhoshuu and Selbe Subcenters. This will, in turn, lead to positive 
impacts, such as reduced health risks and incidence of diseases, reduced dust suspension, 
reduced soil and groundwater contamination, reduced greenhouse gas emission by 

connection of the central heating supply line in Bayankhoshuu subcenter. 

 Through its multi-interventions to improve operations of the CWWTP and drinking 
water supply system, tranche 1 will provide USUG operations the benefits of energy savings, 
reduced non-revenue water and improved wastewater treatment, which will translate to 
positive environmental impacts namely: (i) reduced air emissions due to efficient use of 
energy; (ii) water conservation from reduced NRW and the promotion of water saving 
appliances in project facilities; (iii) surface water pollution prevention and abatement due to 
reduced pollution load to Tuul River; (iv) reduced odor in the CWWTP and its immediate 
vicinity due to better performing CWWTP. The improvements in water supply and wastewater 
management operations will allow the MUB and USUG to conserve resources and reduce 
operational costs while increasing the capacities for meeting Ulaanbaatar’s future demand 
for improved water and wastewater services. 

E. Anticipated Environmental Impacts and Risks 

 Tranche 1 of the program was categorized “B” for environment, requiring an Initial 
Environmental Examination (IEE) in accordance to ADB’s Safeguard Policy Statement 2009. 

 The main environment, health and safety risks related to project include (i) weak 
capacity of implementing and sub-implementing agencies in environmental management, 
which poses risk for a weak EMP implementation; hence, a Capacity Development Program 
to upgrade the skills of the Subcenter Redevelopment Authority (SRA) and a Project 
Implementation Support for the institutional strengthening and capacity development of the 
PMO are proposed under tranche 1; (ii) the 24-hour daily work normally expected from 
contractors in Ulaanbaatar poses risk for noise at night time to exceed standard limits; (iii) 
higher dust and noise levels, which poses risk for increased health hazard; (iv) increased 
traffic congestion, which poses risks for longer travel time, longer delivery of people, goods 
and services; (v) health and safety hazards, which pose risks to the lives of communities and 
construction workers; and (vi) the generation and stockpile of aggregates, residual soil and 
wastes that could spill onto nearby water bodies, which poses risks for increased deterioration 
of surface water quality. 

 Impacts during construction. The more salient among the impacts during 
construction are presented herein. Dust/suspended particles and noise will arise from 



 

  

 

 

earthworks, transport/ loading/unloading of aggregate materials and wastes, 
movement/operation of construction vehicles/equipment, dry exposed areas, open stockpiles 
of aggregate materials and wastes, crushing/grinding/mixing/drilling/screening/potential 
blasting, among others. The levels will be salient during the peak construction period.  

 The opening/re-opening/dismantling of active and closed pit latrines within the 
construction alignments will cause foul odor to emanate. The workers handling the site 
clearing will be most at risk. Other potential sources of foul odor during construction would be 
poor sanitation practices of construction workers, poor management of solid wastes, the use 
of high VOC-emitting processes and specialty applications. Inner roads and lanes of main 
roads will be closed. The existing traffic congestion, particularly during peak hours, will be 

worsened. Travel time would become longer.   

 Accesses to construction sites and properties will be blocked or obstructed by 
excavations, installations and stockpiles of wastes, aggregates and pipes, and potentially 
indiscriminate parking of construction vehicles/equipment, will pose safety hazards and 
disruption and nuisance to daily lives and socio-economic activities. Accidental damage to 
water mains, power supply poles and telephone cables will cause disruption of services. 
Transfers of power supply poles and telephone cables are likely, resulting in disruption of 
services. Disruption of services will cause disruption of domestic and economic activities and 
social services. Given the current “under-serviced” state of the subcenters, residents and 
regular passers-by will be exposed to increased health and safety hazards during 
construction. There will be occupational exposure to health and safety hazards for 
construction workers as well.   

  A detailed set of mitigation measures is prescribed in the Environmental Mitigation 
Plan of the environmental management plan for tranche 1 (P1-EMP, see Annex E). The 
effective conduct of the following are crucial mitigation measures during construction as well: 
(i) construction management by the Contractor; (ii) preparation of detailed Contractor EMPs 
(CEMP) based on P1-EMP, and supervision of C-EMP implementation by the Contractor’s 
Environmental Management Engineer; (iii) construction supervision and monitoring of C-EMP 
implementation by the PMO; (iv) observance of the grievance redress mechanism (GRM) by 
all concerned parties; and (v) the participation of concerned communities in the monitoring of 

CEMP implementation.  

 Impacts during Operation. During operation, main potential environmental impacts 

relate to the operation of the heating systems, and other works to a lesser extent. Potential 
adverse impacts during operation of the Heat-Only Boilers (HOBs) include (i) pollutants 
emission from the HOBs, (ii) noise from the HOBs, (iii) wastewater, and (iv) solid waste of 
ash and slag. The operation of the HOBs in Selbe and Bayankhoshuu Subcenters will emit 
particulate matters (PM), SO2 and NOx, the concentrations of which will be influenced by the 
quality of coal burned, the flue gas volume and the type and performance of the flue gas 

treatment equipment.   

 The HOBs in Selbe subcenters have been examined for point source emissions 
during the operation period. The predicted emissions will comply with MON standard MNS 
5885:2008 (Acceptable concentration of air pollutant elements) and MNS 6298:2011, as well 
as the World Bank Group EHS recommended limits for Small Combustion Facilities 
Emissions  (of 50-150 mg/m3 for PM; 2,000 mg/m3 for SO2; and 650 mg/m3 for NOx). To 



 

  

 

 

achieve the predicted levels, fabric filter/baghouse, cyclone separators and denitrification 
equipment will be installed. 

 Noise frequency or vibration level at working environment shall comply with the 
requirements of Mongolian standard MNS 5002:2000 “Workplace Atmospheres, Hygienic 

Requirements.”  

 Wastewater from plant operation is expected to come from wet scrubbing, equipment 
maintenance and dust suppression during coal crushing and ash handling. Design will aim to 
avoid generating wastewater that cannot be either: (i) directed to the new sewer system; or 
(ii) containerized and easily transported for proper treatment and disposal. One 
recommendation to reduce wastewater is to adopt dry or semi-dry, instead of wet, scrubbing. 
CCP recycling is more complex (and therefore less feasible) with wet scrubbing than dry. 
Coal and ash storage shall have to be fully enclosed and safe from contact with surface runoff. 
Therefore, it is critical that the plant is sited in a flood free site and its’ perimeter well equipped 
with storm drain. The best scrubbing technology will be determined as part of the plant final 
process design.   

 Proper disposal of coal combustion products (CCPs) is an important environmental 
problem. HOBs generate a variety of CCPs, namely bottom ash, fly ash, slag and flue gas 

desulphurization (FGD) residue. Ash, slag and FGD residues will be stored in enclosed 
structures in the plant site. These will be supplied to interested projects, organizations and 
entities for applications or reuse. The remainder will be disposed of at the City landfill.   

 During the operation of all completed works, the effectiveness of their services would 
not be sustained without efficient operation, maintenance and repair. USUG has been 
operating at a loss since year 2000. The Institutional Strengthening and Capacity 
Development Component of Tranche 1 will work on reforms in these two sectors through 
strengthened laws and regulations.  

 A range of positive and adverse impacts may occur from the additional 
subcomponents in the updated Detailed Design plan which are (i) connection to centralized 
heating supply network; (ii) construction of flood protection extension; and (iii) construction of 
an affordable house. The major adverse impacts of these subcomponents are dust and noise 
which will arise from earthworks, poor waste management and also soil and water pollution 
which will arise from oil spoil during the construction. The proper measures shall mitigate and 
reduce these adverse impacts to acceptable level and those mitigation plan are described 
both in the updated Environmental Management Plan for Tranche 1 and Amendment reports 

of the Detailed Environmental Impact Assessments of the subcenters in detail.  

 Main positive impacts relate to these additional components are (i) reduction of an 

occurrence of local flooding by the flood protection construction; (ii) reduction of air emission 
by the connection of heating supply line to centralized heating network; (iii) and improve quality 
of life for the local community by constructing an affordable house.    

 The anticipated impacts and risks are listed in Table 3. 

Table 3. Summary Analysis of Positive and Adverse Impacts of the additional subcomponents 

Project activities Positive Impacts  
Pre-Construction 

Employment Employment opportunity to local population. (Temporary) 
Socio-economic impacts  Households and businesses in the sub-centers will be connected to 

centralized water supply heating and sewage pipelines and 



 

  

 

 

Project activities Positive Impacts  
provided with improved waste management facilities and road 
networks that will help to improve quality of life for the local 
community.  

 Affordable housing subsidies can make it easier for low-income 
individuals and families to use their resources on healthy food and 
necessary medical care and creates healthier child development, 
fewer serious health issues and improved quality of life. 

Environmental impacts Reduction in the air, soil and water pollution. Reduced use of coal 
burning stoves and open toilet pits will help to improve air quality and 
soil quality. And also reduction in flood occurrence. 

Project activities Adverse impacts 
Connection of utility lines to 

the centralized networks 
The PMO must confirm from concerned authorities of various linked 
facilities such as landfills to accept solid waste, underground utilities 
such as heating pipes, sewage drainage, water pipeline etc. The 
detailed design and supervision consultant under PMO shall do the due 
diligence.  

Health and safety of the 
workers 

Health & safety of workers at site may pose social issues and 
community problems such as un-hygienic condition, sanitation hazard, 
discipline related issues and spread of infectious diseases
(Temporary).  

Construction of heating, water 
supply, sewerage pipelines 

Relatively widespread disturbances and impacts from civil works 
defined by reduced and/or blocked public access and pedestrian 
movement in sub-centers, disrupted business and recreation, noise, 
dust and air pollution caused by increased truck traffic and equipment 
use, soil and Selbe river pollution caused by equipment operation and 
maintenance and soil erosion, public and worker accidents, potential 
damage. Exposure to contaminated soil under and near pit latrines. 
The common practice of manual transport of bottled water from kiosks 
for domestic us could easily become disrupted by construction 
activities. 

Transportation of construction 
materials 

Increased movement of construction vehicles transporting 
construction materials, earthworks and other construction activities 
might lead to community health and safety concerns including traffic 
and pedestrian safety concerns. 
More congestion near construction sites; increased number of 
vehicles on local roads will result in increased wear and tear of local 
roads thus reducing lifespan of affected roads (Temporary) 

Waste generation  Domestic and construction waste (including inert materials) will be 
generated during the construction period.  
Operation 

Water supply and sewerage 
networks 

Disrupted service due to failures in supply networks, failure of the 
pipelines leading to leakage or mass spills  

Increased traffic Improved/expanded and new roads might lead to increased traffic 
congestion and accidents, and pedestrian injury.  

Heated water supply Concern failure and rupture of a pipeline at, or between the 20+ 
heating line substations in the sub-centers  

F. Public Consultation and Grievance Redress Mechanism 

 During project preparation, three rounds of public consultations were held. The 1st 

round of public consultation was through the household and business surveys under the 
PPTA’s Socio-Economic Survey and Willingness to Pay for Services (SES-WTPS), which 
was conducted in Q4 2012 to Q1 2013 and wherein environment related questions were 
incorporated into the survey questionnaire. The relevant survey queries are those concerning 
access to and satisfaction with the existing basic services, satisfaction level with current social 
and environmental conditions, and priority environmental and infrastructure issues. The 



 

  

 

 

surveyed revealed that poor access to water supply, sanitation and heating, poor roads 
without sidewalks and lighting, scarce public amenities are among the priority concerns. The 
second round of public consultations was conducted 134 times with total of 3848 participants 
in order to introduce (i) ADB Safeguard Policy 2009; (ii) Detailed designs of the components 
of Tranche 1.  

Following the National law and regulations, the public consultation of DEIA was organized by 
MET registered consultant firm, ENVIRON in 2013. The last public consultation was 
organized in 2018 by GREAT VISION in the updated framework of the Detailed design. The 
results of the consultation, which are reported in detail in the original DEIAs and Amendments 

of DEIAs, confirm the findings of the first round.  

A GRM for tranche 1 has been formulated to receive and respond to public complaints on the 
environmental performance of tranche 1 projects. The GRM will be disclosed to affected 
communities prior to commencement of construction works. Ulaanbaatar city has adopted its’ 
own grievance redress system in 2013 with the Mayor’s order No. A/1086. All the agencies 
in the projects under MUB are required to implement this GRM system.  

G. Environmental Management and Monitoring Plan 

 The environmental management plan for tranche 1 (P1-EMP) will serve as the 
framework for the environmental management of tranche 1 projects, commencing from 
detailed design phase through to operation. This is being updated by the PMO based on the 
detailed design, with technical assistance from the Environmental Specialist of the Project 
Implementation Support (PIS) Team. The P1-EMP will be carried out by the Capacity Building 
Consultant, PMO, implementing agencies and contractors for civil works, USUG and others 
as Operators of project facilities. 

  The P1-EMP also features an updated Environmental Monitoring Plan that prescribes 
periodic monitoring of air, surface and ground water and noise by a licensed institute to verify 
the effectiveness of implemented mitigation measures and the overall environmental 
performance of tranche 1 projects during construction and during operation. 

H. Conclusion 

  The updated IEE concludes that tranche 1 projects are not environmentally critical. 
The major impacts get arise during construction. These impacts are assessed to be highly 
site-specific, temporary and will not be sufficient to threaten or weaken the surrounding 
resources. 

  The preparation and full implementation of a Contractor EMP (C-EMP) that addresses 
as minimum the requirements of the SPS-compliant P1-EMP will mitigate the impacts to 
acceptable levels. Standard mitigation measures, basically integral to socially and 
environmentally responsible construction practices, are commonly used these days in 
construction sites in urban setting of Mongolia and are known to Contractors. Hence 
measures to reduce impacts to acceptable levels would not be difficult to plan, design and 

institute. Tranche 1 will transform the “under-serviced”, into adequately serviced, subcenters, 
which will hasten the qualitative improvement of the living environment in Bayankhoshuu and 
Selbe Subcenters. 

  Based on the updated IEE, the classification of tranche 1 as Category ‘B’ is confirmed.  
Updates in this IEE needs to be undertaken upon the finalization of Detailed Designs to 



 

  

 

 

comply with the Safeguard Policy Statement of the ADB. In compliance with GOM regulations, 
Tranche 1 has obtained approval for 2 DEIA Amendment reports on June 2018. The DEIAs 

have been disclosed to the affected communities. 

  

II. INTRODUCTION 

A. Introduction and Purpose 

 This updated initial environmental examination (IEE) has been prepared for the initial tranche 
(Tranche 1) of the Ulaanbaatar Urban Services and Ger Areas Development Investment 
Program (hereinafter referred to as Program), a multitranche financing facility (MFF) in 
Mongolia. The program will support Ulaanbaatar city master plan in upgrading priority service 
and economic hubs (subcenters) in mid-ger areas. The program is geographically targeted 
with multisector interventions. It proposes an integrated solution to respond to the urgent 
demand for basic urban services and develop urban subcenters as catalysts for growth in the 
ger areas. The program is divided into three projects and has four outputs: (i) roads and urban 
services are expanded within priority subcenters, and connectivity between them is improved; 
(ii) economic and public services in targeted areas are increased; (iii) service providers 
become more efficient; and (iv) institutions and capacity are strengthened. 

  The first tranche of the MFF, subject of this Initial Environment Examination, will 
support the city master plan in developing the Selbe and Bayankhoshuu subcenters. The 
main components to be financed under Tranche 1 that are (i) construction of water supply 
network 17.2 (km); (ii) construction of heating supply network 17.57 (km); (iii) 6.7 km 

centralized district heating network; (iv) 28 MW CFBC Type boiler; (v) landscaping total of 
7.66 (ha); (vi) three bridges; (vii) construction of sewerage network 21.3 (km); (viii) 2 water 
reservoirs each 1000m3 and total 5.4 km water supply line; (ix) 13.37 km priority roads; (x) 
flood protection 4.4 (km); (xi) 35/10kVA substation with 7.7 km cable line; (xii) social and 
economic facilities, including two kindergartens, and two business incubators associated with 
two vocational training centers, and an affordable house; and also (xiii) multi-interventions in 
the Ulaanbaatar Water Supply and Sewerage Authority (USUG) to improve the central 
wastewater treatment plant and drinking water supply network; and (vi) institutional 
strengthening and capacity development to prepare detailed design and construction 
supervision; support community participation, awareness, and small and medium enterprise 

development; improve urban planning and subcenter. 

  Bayankhoshuu and Selbe subcenters have distance of 8 kilometers of each other and 
are located in junction of the northern and southern road network, and the eastern and 
western road network. Bayankhoshuu is located among many hills and dam and water 
drainage system is not sufficient. But, there are many bus stops and active sales around the 

Bayankhoshuu and the people’s movement is higher. Selbe borders with the eastern bank of 
Selbe river and the southern part is affected by flood. 96% of all area of Bayankhoshuu 
subcenter that was included in housing planning and 98% of Selbe subcenter is composed 
of households with private fence and houses. Due to insufficient urban planning, streets within 
subcenters are unclear. Water and sewage network is not developed and there is no thermal 
and heating supply. 

 

 



 

  

 

 

Figure 1. Distance between two subcenters 

  

The updated IEE has been prepared by the Project Preparatory Technical Assistance 
(PPTA) consultant covering (i) an overview of Mongolia’s environmental policy and the EIA 
requirements of Mongolia and the ADB; (ii) description of the program and Tranche 1; (iii) 
description of the baseline environmental conditions of physical, ecological, socio-economic 
and physical-cultural resources; (iv) assessment of the anticipated environmental impacts of 
proposed physical activities; (v) measures to mitigate anticipated impacts; (vi) the analysis of 
alternatives; (vii) the process and results of the public consultation and information disclosure; 
(viii) a grievance redress mechanism; and (ix) an Environmental Management Plan for 

Tranche 1 (P1-EMP). 

The objectives of this updated IEE are to 

 Provide updated environmental baseline data about Tranche 1 of the program; 

 Provide information potential impacts of Tranche 1 of the program; 

 Provide information on potential mitigation measures to minimize negative 
impacts including revised mitigation costs; 

 Provide information on the public consultation process undertaken, and the level 
Grievance Redress Mechanism (GRM) established; and 

 Formulate Environmental Management and Monitoring Plans (including definition 
of institutional responsibilities, updated capacity building and training plans, and 
budgeting). 

 

B. Environmental Categorization, ADB, and MON Safeguards Requirements 

ADB environmental categorization.  

  Tranche 1 has been classified as a Category B undertaking by the Asian Development 
Bank (ADB), required an IEE and the original IEE for Tranche 1 has been conducted in 
October 2013.  



 

  

 

 

  The original IEE for Tranche 1 mentioned that the imperative impacts could have been 
aroused prior to and during construction, including; (i) increased dust and noise levels; (ii) 
generation of wastes and spoils; (iii) increased traffic congestion; (iii) obstructed accesses to 
properties and social and economic services/facilities; (iv) potential disruption of water supply, 
power supply and telephone services with accidental damages to or relocation of supply 
mains and poles; (v) community and workers’ health and safety hazards. These impacts are 
considered reversible and site specific and can easily be mitigated to acceptable levels 
through sound environmental management planning, socially- and environmentally-
responsible construction practices, and adequate communication with and involvement of the 
local authorities and communities. This Initial Environmental Examination (IEE) for Tranche 
1 of the Ulaanbaatar Urban Services and Ger Areas Development Investment Program 
(GADIP) has been updated following to completion of (i) Detailed Design of the Tranche 1 
subcomponents; (ii) updated national laws, regulations and standards; and (iii) Amendment 
reports of the Detailed environmental impact assessment (DEIA) in 2018.   

MET environmental categorization and safeguard documents.  

  In compliance with Mongolia’s environmental safeguard policy, Tranche 1 was subject 
to a Detailed EIA (DEIA) for each subcenter in 2013. The original DEIAs were prepared by a 
MET-registered/licensed entity (ENVIRON LLC) following the Directive Schedule for DEIA. 
The DEIA reports were approved by MET on 17 October 2013. The Amendment reports of the 
DEIAs for each subcenter was conducted by a MET-registered/licensed entity (GREAT 
VISION LLC) in 2018 and also have been approved by MET. These reports both have been 
disclosed to the affected communities by the MUB. 

C. Structure of this IEE Report 

The IEE report is organized as follows: 

1. Executive Summary (Chapter I) outlines important facts, major findings, and 

recommended actions of the IEE; 

2. Introduction (Chapter II) describes the purpose of this IEE, environmental categorization 
by ADB and MET based on an environmental screening, and the structure of the IEE; 

3. Policy, Legal, and Administrative Framework (Chapter III) describes ADB’s and the 
Mongolian environmental impact assessment requirements and procedures, and updated 

applicable environmental regulations; 

4. Description of Project under Tranche 1 (Chapter IV) outlines justification to revise IEE 

for projects under Tranche 1; 

5. Description of the Environment (Chapter V) defines the project’s area of influence, and 
provides a description of the potentially affected environment. The description is revised on 
reviews of available documentation, updated statistical data, and meetings with experts in the 
field and field surveys and investigations. The ADB definition of the environment requires 
environmental assessments to address four aspects of the environment: (i) physical 
resources, including topography and soils, air and water quality, noise, among others; (ii) 
ecological resources; (iii) physical cultural resources; (iv) socio-economic situation, including 

economic development, public health and education, and poverty; and (v) land use; 

6. Anticipated Impacts and Mitigation Measures (Chapter VII) provides an assessment of 
potential impacts of the proposed development in light of the existing conditions. Direct, 



 

  

 

 

indirect, induced and cumulative environmental impacts are reviewed in this updated IEE. It 
outlines changes in environmental impacts on soil, surface water, noise, flora, fauna, cultural 
heritage, health and safety, and social economy, during design, construction and operation 
since 2013. It also defines revised mitigation actions to prevent and/or otherwise mitigate 
unavoidable impacts expected to be incorporated as integral parts of the project; 

7. Information Disclosure and Public Participation (Chapter VIII) provides information on 
public consultation activity undertaken relevant to DEIA, during Tranche 1, 

8. Grievance Redress Mechanism (GRM) (Chapter IX) presents the new structure of the 
GRM which is established to handle grievances and complaints arising during project 
implementation. It defines GRM entry points, timeframe and institutional responsibilities of 
the GRM; 

9. Environmental Management Plan (Chapter XI) presents the revised EMP defined for 
Tranche 1. The EMP defines the mitigation measures, performance indicators, environmental 
monitoring requirements, institutional responsibilities, training activities related to 
environmental management, reporting requirements, and a mechanism for feedback and 
adjustment. 

10. Conclusions (Chapter XII) summarizes the major environmental impacts and mitigation 
measures, defines project risks and required project assurances, and concludes on the 
environmental soundness of the project based on revised project design; 

11. Sources of Information provide the list of references used in the IEE. 

12. Annexes provide supplemental information.  

 

III.  POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 

A. Mongolia’s Environmental Policy 

 Mongolia has enacted a comprehensive policy and legal framework for environmental 
management. It has policies, legislation and strategies in place to manage the protected 
estate, 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 comprises five layers ranging from the 
Constitution to international treaties, and to environment and resources protection laws.1 

 The main policy documents include the National Environmental Action Plan of 1996, 
updated in 2000; the State Policy for Ecology of 1997; the National Plan of Action to Combat 
Desertification, updated in 2010; the Biodiversity Conservation Action Plan of 1996 (now the 
Rare Animals Protection Plan of 2012); and the National Plan of Action for Protected Areas, 
all developed under the Ministry of Environment and Green Development (MET) auspices, 
as well as the Mongolian Action Programme for the 21st Century, developed by the National 
Council for Sustainable Development in 1996. The National Action Plan for Climate Change 
was added in 2000 and updated in 2011. Several program documents, e.g., the National 
Water Program (updated in 2011), National Forestry Program, Program of Protection of Air, 
Sustainable Development Education Program (2009-2019), Special Protected Areas, and 
Protection of Ozone Layer, were also completed at the turn of the decade. In addition, other 

 

1 Institutional Structures for Environmental Management in Mongolia. 2018. UNECE. 



 

  

 

 

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. 

 The overarching policy on environmental resources and their protection is set out in 
the 1992 Constitution of Mongolia. Proceeding from, and conformable to, the Constitution, 
the Government of Mongolia (GoM) has enacted a series of environmental laws, regulations 
and standards. Among these, the Law on Environmental Protection and Law on 
Environmental Impact Assessment provide the core framework and general procedure and 

guidelines on environmental assessment. 

Table 4: Relevant Environmental Laws in Mongolia 

Law Year Purpose 
Law on Subsoil 1988  Regulates relations concerning the use & protection of subsoil in the 

interests of present and future generations. 
Law on Special 
Protected Areas 

1994  
(2004) 

Regulates relations concerning the use & taking of areas under special 
protection (natural conservation parks, natural complex areas, natural 
reserves & national monument areas). 

Law on Land 2000  

(2012) 
Regulates the possession & use of land by a citizen, entity & organization, 
& other related issues. Articles 42/43 provide guide on removing possessed 
land & granting of compensation relative to removing. 

Law on Environmental 
Protection 

1995  
(2012) 

Regulates “relations between the state, citizens, economic entities & 
organizations in order to guarantee the human right to live in a healthy and 
safe environment, have ecologically balanced social and economic 
development, & for the protection of the environment for present & future 
generations, the proper use of natural resources & restoration of available 
resources”. Its Article 7 requires the conduct of natural resource 
assessment & environmental impact assessment to preserve the natural 
state of the environment, and Article 10, the conduct of environmental 
monitoring on the state and changes of the environment. 

Law on Air 2012  Regulates the protection of the atmosphere to provide environmental 
balance & for the sake of present & future generations. Allows Government 
to set standard limits to emissions from all sources. Provides for the regular 
monitoring of air pollution, hazardous impacts & changes in small air 
components such as ozone and hydrogen. 

Law on Forests 2012  

(2013) 

Regulates relations for protection, possession, sustainable use & 
reproduction of the forest in Mongolia. Defines prohibited activities in 
protected forest zones & their regimes & conditions when undertaking 
allowed activities in the utilization zone forests & their regimes. 

Law on Natural Plants 1995  Regulates the protection, proper use, & restoration of natural plants other 
than forest & cultivated plants. 

Law on Water 2012  Regulates relations pertaining to the effective use, protection & restoration 
of water resources. Specifies regular monitoring of the levels of water 
resources, quality & pollution. Provides safeguards against water pollution. 

Law on Plant 
Protection 

1996 
(2007) 

Regulates the inhibition, protection, inspection of pasturelands & plants. 

Law on Buffer Zones 1997  Regulates the determination of special protected area buffer zones & the 
activities. Article 9 requires the conduct of detailed environmental 
assessment for the establishment of water reservoirs or construction of 
floodwalls or dams in buffer zones for special protected areas. 

Law on Environmental 
Impact 
Assessment 

1998 
(2012) 

Regulates “relations concerning protection of the environment, prevention 
of ecological imbalance, the use of natural resources, assessment of the 
environmental impact and decision-making on the start of a project”. It sets 
out the general requirements and procedures for project screening and 
conduct of environmental assessment and review. 

Law on Sanitation 1998  Governs relationships concerning maintenance of sanitary conditions, 
defining the general requirements for sanitation in order to ensure the right 
of an individual to healthy & safe working & living conditions, ensuring 



 

  

 

 

 (year last amended) 

Mongolia is a party to the international environmental conventions and protocols. It has 
passed state laws that implement the terms of these international conventions, with provision 

that: “If an international treaty to which Mongolia is a party is inconsistent with this law then 
the provisions of the international treaty shall prevail”. 

 
Table 5: Relevant international environmental conventions 

International Convention / Protocol  Year of Party  
World Heritage Convention  1990 (a)  
United Nations Framework Convention on Climate Change  1993 (r)  
Kyoto Protocol  1999 (a)  
Convention on Biological Diversity  1993 (r)  
United Nations Convention to Combat Desertification  1996 (r)  
Vienna Convention for the Protection of the Ozone Layer  1996 (a)  
Montreal Protocol on Substances That Deplete the Ozone Layer  1996 (a)  
Washington Convention on International Trade in Endangered Species of Wild Fauna &  

1996 (a) 
 

Flora (CITES)   
    

Basel Convention on the Control of Transboundary Movements of the Hazardous Wastes  
1997 (a) 

 
and Their Disposal   

    

Ramsar Convention on Wetlands of International Importance  1998 (e)  
Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous  

2001 (r) 
 

Chemicals and Pesticides in International Trade   
    

Stockholm Convention on Persistent Organic Pollutants  2004 (r)   
(a) accession; (e) entry into force; (r) ratification. 

B. Environmental Impact Assessment Requirements 

 The project is subject to the environmental safeguards requirements of both Mongolia 
and those of the ADB. These requirements are defined in the next two sections. 

Environmental Assessment Requirements of the ADB 

 Environmental safeguards requirements, including environmental impact assessment 
requirements, are defined in ADB’s Safeguard Policy Statement (2009). All projects funded 
by ADB must comply with SPS 2009 to ensure that projects undertaken as part of programs 
funded under ADB loans are environmentally sound, are designed to operate in compliance 
with applicable regulatory requirements, and are not likely to cause significant environmental, 
health, or safety hazards. With respect to the environment, the SPS 2009 is underpinned by 
the ADB Operations Manual, Bank Policy (OM Section F1/OP, 2010). The policy promotes 

normal sanitary conditions, & defining the rights & duties of individuals, 
economic entities & organizations with this respect. 

Law on Protection of 
Cultural Heritage 

2001  Regulates the collection, registration, research, classification, evaluation, 
preservation, protection, promotion, restoration, possession and usage of 
cultural heritage including tangible and intangible heritage. 

Civil Code of Mongolia 2002 Its Article 502 stipulates the liability for damage to environment. 
Law on Wastes 2012 Governs the collection, transportation, storage, & depositing in landfills of 

household & industrial waste, & re-using waste as a environment. 
Undertakings that generate significant amount of wastes must dispose of 
the wastes in designated landfills that meet prescribed standards.  

Law on Disaster 
Protection 

2003 
(2012) 

Regulates matters relating to the principles & full powers of disaster 
protection organizations and agencies, their organization and activities as 
well as the rights and duties of the State, local authorities, enterprises, 
entities, and individuals in relation to disaster protection. 

 
Law on soil protection 
and prevention from 
desertification 

2012 Regulates matters related protection of soil deterioration, 
reclamation, and prevention from desertification 

Law on fauna 2012 Regulates matters related protection of animals, growth and 
development, breeding, rational use of its resources. 



 

  

 

 

international good practice as reflected in internationally recognized standards such as the 
World Bank Group’s Environmental, Health and Safety Guidelines.2 

ADB’s Environmental Safeguards policy principle are defined in SPS (2009), Safeguard  

Requirements 1, as follows: 

1.  Use a screening process for each proposed project, as early as possible, to determine 
the appropriate extent and type of environmental assessment so that appropriate 
studies are undertaken commensurate with the significance of potential impacts and 

risks. 

2.  Conduct an environmental assessment for each proposed tranche to identify potential 
direct, indirect, cumulative, and induced impacts and risks to physical, biological, 
socioeconomic (including impacts on livelihood through environmental media, health 
and safety, vulnerable groups, and gender issues), and physical cultural resources in 

the context of the project’s area of influence. 

3.   Assess potential transboundary and global impacts, including climate change. Use 

strategic environmental assessment where appropriate. 

4.   Examine alternatives to the project’s location, design, technology, and components 
and their potential environmental and social impacts and document the rationale for 
selecting the particular alternative proposed. Also consider the no project alternative. 

5.  Avoid, and where avoidance is not possible, minimize, mitigate, and/or offset adverse 
impacts and enhance positive impacts by means of environmental planning and 
management. Prepare an environmental management plan (EMP) that includes the 
proposed mitigation measures, environmental monitoring and reporting requirements, 
related institutional or organizational arrangements, capacity development and 
training measures, implementation schedule, cost estimates, and performance 
indicators. Key considerations for EMP preparation include mitigation of potential 
adverse impacts to the level of no significant harm to third parties, and the polluter 
pays principle. 

6. Carry out meaningful consultation with affected people and facilitate their informed 
participation. Ensure women’s participation in consultation. Involve stakeholders, 
including affected people and concerned non-government organizations, early in the 
project preparation process and ensure that their views and concerns are made 
known to and understood by decision makers and taken into account. Continue 

consultations with stakeholders throughout project implementation as necessary to 
address issues related to environmental assessment. Establish a grievance redress 
mechanism to receive and facilitate resolution of the affected people’s concerns and 

grievances regarding the project’s environmental performance. 

7.   Disclose a draft environmental assessment (including the EMP) in a timely manner, 
before project appraisal, in an accessible place and in a form and language(s) 
understandable to affected people and other stakeholders. Disclose the final 
environmental assessment, and its updates if any, to affected people and other 

stakeholders. 

 
2 New Version of the “World Bank Group Environmental, Health, and Safety Guidelines”, April 30, 2007, Washington, USA. 
http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 



 

  

 

 

7.   Implement the EMP and monitor its effectiveness. Document monitoring results, 
including the development and implementation of corrective actions, and disclose 

monitoring reports. 

8.  Do not implement project activities in areas of critical habitats, unless (i) there are no 
measurable adverse impacts on the critical habitat that could impair its ability to 
function, (ii) there is no reduction in the population of any recognized endangered or 
critically endangered species, and (iii) any lesser impacts are mitigated. If a project is 
located within a legally protected area, implement additional programs to promote and 
enhance the conservation aims of the protected area. In an area of natural habitats, 
there must be no significant conversion or degradation, unless (i) alternatives are not 
available, (ii) the overall benefits from the project substantially outweigh the 
environmental costs, and (iii) any conversion or degradation is appropriately 
mitigated. Use a precautionary approach to the use, development, and management 
of renewable natural resources. 

9. Apply pollution prevention and control technologies and practices consistent with 
international good practices as reflected in internationally recognized standards such 
as the World Bank Group’s Environmental, Health and Safety Guidelines. Adopt 
cleaner production processes and good energy efficiency practices. Avoid pollution, 
or, when avoidance is not possible, minimize or control the intensity or load of pollutant 
emissions and discharges, including direct and indirect greenhouse gases emissions, 
waste generation, and release of hazardous materials from their production, 
transportation, handling, and storage. Avoid the use of hazardous materials subject 
to international bans or phase-outs. Purchase, use, and manage pesticides based on 
integrated pest management approaches and reduce reliance on synthetic chemical 

pesticides. 

10. Provide workers with safe and healthy working conditions and prevent accidents, 
injuries, and disease. Establish preventive and emergency preparedness and 
response measures to avoid, and where avoidance is not possible, to minimize, 

adverse impacts and risks to the health and safety of local communities. 

11. Conserve physical cultural resources and avoid destroying or damaging them by using 
field-based surveys that employ qualified and experienced experts during 
environmental assessment. Provide for the use of “chance find” procedures that 

include a pre-approved management and conservation approach for materials that 
may be discovered during project implementation. 

This updated IEE is intended to meet these requirements. 

Environmental Assessment Requirements of Mongolia 

 Under the Law on EIA, all projects or development initiatives, whether new or 
renovation/expansion, are subject to general environmental impact assessment (GEIA) or 
environmental screening prior to implementation. The project proponent is required to submit 

the following for screening by the appropriate authority: 

i. project description; 

ii. technical and economic feasibility study; 

iii. working drawings; and 



 

  

 

 

iv.      other relevant documents. 

 Depending on the type of project, scale of a project, or population size of project 
location, GEIA is conducted by the Ministry of Environment and Tourism (MET) or the 
concerned local administrative body through the Department of Environment (DE) for aimags 

and the Environmental Agency (EA) for the Municipality of Ulaanbaatar (MUB). However, if a 
subproject is comprised of two or more activities, as in the case of Tranche 1 under this 
Program, GEIA will be conducted by the MET. GEIA takes a minimum of 14 days (longer, 

when extension becomes necessary) and makes any of the following conclusions: 

a. the project may be implemented without conducting a detailed environmental 

impact assessment (DEIA); 

b. the project may be implemented without conducting a detailed environmental 
impact assessment (DEIA), but pursuant to specific conditions; 

c. the project would require a DEIA; or 

d. the project is rejected on grounds of non-conformity with the relevant legislation, 

or adverse impact of the equipment and technology on the environment, or 
absence of the project in the land management 

 If DEIA is required, the scope of work shall have been defined as part of the conclusion 
of the screening (GEIA) activity. The project proponent engages a MET-registered 
environmental consulting entity to conduct the DEIA according to the scope of work and 
develop the DEIA Report, which shall have the following contents: (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) if applicable, rehabilitation plan. 

 The DEIA is submitted to the MET for review, which is expected to come up with a 
conclusion within 18 working days (or may be extended, if necessary). The public is ensured 
of access to the DEIA Report for their opinion. The MET will approve or disapprove a DEIA 
based on the conclusion of the review and taking into account the public’s opinion. Projects 
that are not approved to implement may redesign project to conform to the unmet 
environmental requirements, and submit a revised DEIA for a re-assessment, for public 

consultation and eventually for approval. 

 In compliance with Mongolia’s environmental safeguard policy, Tranche 1 was subject 
to General Environmental Impact Assessment (GEIA) - or environmental screening - by the 
Ministry of Environment and Tourism (MET) in March 2013. The GEIA conclusion has 
required the preparation of a Detailed EIA (DEIA) for each subcenter. The DEIAs were 
prepared by a MET-registered/licensed entity (ENVIRON) following the Directive Schedule 
for DEIA in the GEIA conclusion.  

 In 2018, based on updated framework of the Tranche 1, it was subject to General 
Environmental Impact Assessment (GEIA) - or environmental screening - by the Ministry of 
Environment and Tourism (MET) in 2018, 5 years after the original DEIA reports. In 
compliance with Mongolia’s environmental safeguard policy, the Amendments of DEIAs were 



 

  

 

 

prepared by a MET-registered/licensed entity (GREAT VISION). Key standards applied in the 
DEIAs and the IEE include the following and are featured as Annex A: 

a. MNS 4585:2016, Air Quality General Technical Requirements, for ambient air quality 

and noise; 

b. MNS 4586:2018, Indicator of Water Environmental Quality General Requirements, for 

surface water quality; 

c. MNS 900:2018, Drinking Water Hygienic Requirement and Quality Control, and the 
WHO Guidelines for Drinking-water Quality, Fourth Edition, 2011, for the groundwater 
quality; 

d. MNS 5850:2019, Soil Quality, Soil Pollutant Elements and Substances, for soil quality;  

e. MNS 6298:2011, Maximum Acceptable Level and Measuring Method of Air Pollutants 
in the Exhaust Gases from Steam and Hot Water Boilers of Thermal Power Plants 
and Thermal Stations, and Environmental, Health and Safety (EHS) Guidelines, 
Maximum Small Combustion Facilities Emissions Guidelines (3MWth-50MWth) of the 

of the IFC, April 2007, for boiler emissions. 

 

IV. DESCRIPTION OF PROJECT 

A. Justification and Rationale 

 Ulaanbaatar’s urban fabric has two distinct parts: (i) the city core, which largely 

consists of apartment blocks with complete utility services, including water, sanitation, and 
district heating; and (ii) the ger areas which are characterized by expanding unplanned 
settlements of low- and medium-income households with unserviced plots, unpaved roads, 
and few social facilities. Out of a total population of over 1.3 million people in Ulaanbaatar, 
40% live in the city core and 60% in the ger areas. The expansion of ger areas has taken 
place outside the influence or guidance of urban planning. Ger areas have grown street-by-
street, with citizens locating their khashaas and gers wherever they found habitable land. 

Sometimes they settled in disaster risk areas, such as those close to natural drainage 
channels or high-tension power lines3. Ger areas—in general—present a haphazard street 
pattern, with little respect for the natural slopes gradient or hazard. Consequently, ger areas 
are characterized by large, unserviced, or partially serviced plots—usually from 500 to 700 
m2—which are accessible through dirt roads of varying widths.4 

 Underdeveloped ger areas. Ger areas house 60% of Ulaanbaatar city population, 
but lack adequate infrastructure and services, and suffer from intensifying environmental 
challenges. The process of ger areas’ densification and sprawl is putting tremendous 
pressures on the urban environment and the residents’ health, as inadequate sanitation and 
solid waste infrastructure has caused soil pollution. In addition, air pollution is considered 
among the most severe in the world, particularly during winter, because of inadequate heating 
systems and unpaved roads, increasing number of private vehicles and dust from unpaved 

roads. Although air pollution has improved in recent years, concentrations of SO2, NO2, CO 

and particulate matters exceed WHO and Mongolian standards in winter months. 

 
3Tranche 1 subprojects will not cover settlers residing in these disaster risk areas unless affected by the ROW/land acquisition 
for the component activities 
4Named after ger tents, there are three types of ger areas: (i) central ger areas (located near the built-up core of the city), (ii) 
mid-ger areas, and (iii) fringe ger areas. The population in Ulaanbaatar‘s mid-ger areas is estimated at 800,000 people. 



 

  

 

 

Underinvestment in urban infrastructure and services and inadequacies in their operation and 
maintenance raise the cost of doing business and restrict access to jobs and services. The 
absence of employment and basic urban services in the ger areas also puts extra pressure 
on the existing urban services located in the city center, which has reached an unprecedented 
level of traffic congestion. 

 The role of subcenters. In the ger areas of Ulaanbaatar, a process of spatial 
polarization or clustering is taking place in form of economic nodes or subcenters. Subcenters 

are clusters of public facilities and businesses with an associated transport hub.  

 Generally, they are characterized by urban settlement around public infrastructure 
built during the Soviet period and new public amenities built more recently by government 
and donor programs (for example khoroo offices, police stations, schools and kindergartens). 
Their sphere of influence is from 30,000 to more than 100,000 people. 

 Outside the core of the subcenters are residential areas consisting mostly of individual 
houses on large plots, although in some areas a densification process of sorts has started by 
the division of the khashaas (fences) and construction of multifamily houses. These private 
businesses, shops, and markets are developing, and densification is occurring near areas 
where clusters of public facilities such as schools, kindergartens, khoroo offices, and bus 

terminals are located. In these subcenters, the potential for economic development and job 
creation is highest to spur sustainable growth in the ger areas. However, until the approval of 
the Ulaanbaatar city Master Plan 2030 in February 2013, there was no policy to support the 

systematic development of subcenters in ger areas. 

 Urbanization of ger areas. Inadequate urban planning and basic infrastructure has 

constrained the ability of subcenters to fully perform their urban functions in their sphere of 
influence in the ger areas. The long-term prospects of economic growth for Mongolia are 
positive. Ger areas will continue to expand, urbanization is already occurring in many 
locations and ger tents are being progressively replaced by solid houses. The identification 
of economic and public services in the subcenters represents an opportunity for ger areas 
development. Therefore, improvement of service providers and urban planning should be at 
the core of an integrated approach to developing a network to support the future urbanization 
of ger areas an improving the quality of life of people living in ger area. 

 This approach has been endorsed by the Municipality of Ulaanbaatar (MUB), district 
and subdistrict governments, the ger area communities, and other donors. It is incorporated 
in the revised city master plan and the government infrastructure programming as the main 

strategy to redevelop ger areas. 

The Ulaanbaatar city master plan 2030 was approved by the Parliament of Mongolia 

in February 2013. The Master Plan recommends the development of 6 centers along the 
Peace Avenue in the built-up core, 2 subcenters (Bayankhoshuu and Selbe) in middle ger 
areas, and a number of microcenters. Thus, the Master Plan 2030 provides appropriate urban 
planning framework for the development of a network of subcenters which outlines priority 
action areas on the following: (i) Ulaanbaatar with fresh air; (ii) Ulaanbaatar with private 
houses; (iii) Ulaanbaatar with employment and income; (iv) Safe and peaceful Ulaanbaatar, 
and (v) Ulaanbaatar without bribery/corruption. Many of the activities under these five action 
areas support improvement of livability and livelihoods in ger areas. 

The MUB has recently initiated a ger area redevelopment program in 12 
subcenters. It aims to provide public sector investments in infrastructure, and to engage 



 

  

 

 

private sector for housing redevelopment. To implement the redevelopment program, the 
MUB has established a Ger Area Development Agency, which works under the overall 

executive guidance of the Mayor and advice of a steering committee. 

 The Government of Mongolia is in the process of formulating the street project, which 
envisages infrastructure investments along a set of streets to trigger development and 
economic activities. There are apparent potential linkages between the Street Project and the 
ADB investment program. Efforts are ongoing to strengthen coordination with the Street 

Project. 

 
Figure 2. Ulaanbaatar city master plan 2030 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The investment program. The proposed investment program addresses the 

development needs of Ulaanbaatar, specifically of ger areas and subcenters. The program 
will be a (maximum) ten-year investment aimed at improving the quality and coverage of 
urban infrastructure and basic services, and implementing a sustainable and inclusive 
process of urban development for middle ger areas of Ulaanbaatar. The impact of the 
program is improved living conditions in Ulaanbaatar. Its outcome is a network of livable, 
competitive, and inclusive subcenters in Ulaanbaatar’s ger areas providing economic 
opportunities and urban services, leading to a healthier urban environment. The program is 
divided into three projects and has four outputs: (i) roads and urban services are expanded 
within priority subcenters, and connectivity between them is improved; (ii) economic and 
public services in targeted areas are increased; (iii) service providers become more efficient; 
and (iv) institutions and capacity are strengthened. 

B. Overview of Tranche 1 Components and Subprojects 

 Tranche 1 will support the Ulaanbaatar City Master Plan 2030 in developing the two 
priority subcenters located in the middle ger areas in the north of the city, Bayankhoshuu and 
Selbe Subcenters5. The two areas are planned to become the main centers in the northern 

 
5 Bayankhoshuu subcenter: Songino Khairkhan District – Khoroo 4,5,6,7,8,9,10,11,19,26,27,28,29 and 31; 
Bayangol District – Khoroo 9, 10, 22 Selbe subcenter: Sukhbaatar District – Khoroo 12,13,14,15,16,17,23,29,30 
and 31; and Chingeltei District – Khoroo 8, 9, 14 and 18; Songino Khairkhan District – Khoroo 20; Bayanzurkh 
District – Khoroo 4; Bayangol District – Khoroo 9, 10,11,12,13,14,15,21 and 22. 



 

  

 

 

middle ger area, aiming to deliver urban and socio-economic services to a current combined 
population of over 200,000 people. 

The objective of Tranche 1 is to initiate a redevelopment process of the targeted areas 
to improve living standards, environment, and efficiency for economic growth by implementing: 
(i) a spatial restructuring of the subcenter and the extension of urban services along priority 
roads network;6 (ii) improved centrality, attractiveness and socio-economic services based on 
community needs and priority urban functions; (iii) a set of clustered redevelopment and 
housing involving the private sector and based on options favored by the communities; (iv) 
operation and management improvement of service providers; and (v) key sector reforms, 

institutional strengthening and capacity building. 

 Outline development plans (ODPs) of Bayankhoshuu and Selbe subcenters 

have been prepared, taking into account current conditions including: (i) current population, 
and projected demographic growth of 2020 and 2030, (ii) current social and economic 
infrastructure, including kindergartens, schools, health clinics, hospitals, and bus-stations; (iii) 
physical infrastructure (mainly water supply by kiosks, heating services to public buildings, 
and bridges/culverts), (iv) topography, and natural drainage, (v) disaster risk factors, and (vi) 
the spatial and economic linkages between these two subcenters, and between the two 
subcenters and the built city-core of Ulaanbaatar. The preparation of subcenter ODPs is 
taking into account the community and business development needs identified through the 

‘Community Action Planning’ process supported and guided by UN-HABITAT. 

 The two ODPs include the road network that will help develop enhanced mobility 
within the subcenters. The road network corresponds to the other planned physical 
infrastructure network of water supply, sewerage, and heating services. The ODPs also 
include priority social and economic infrastructure as well as other physical and 
environmental improvements related to local flood control, embankments, and bridges. 

 This Initial Environmental Examination (IEE) for Tranche 1 of the Ulaanbaatar Urban 
Services and Ger Areas Development Investment Program (GADIP) has been updated 
following to completion of (i) Detailed Design of the Tranche 1 subcomponents; (ii) updated 
national laws, regulations and standards; and (iii) Amendment reports of the Detailed 
environmental impact assessment (DEIA) in 2018.   

 The main components to be financed under Tranche 1 that are (i) construction of 
water supply network 17.2 (km); (ii) construction of heating supply network 17.57 (km); (iii) 
6.7 km centralized district heating network; (iv) 28 MW CFBC Type boiler; (v) landscaping 
total of 7.66 (ha); (vi) three bridges; (vii) construction of sewerage network 21.3 (km); (viii) 2 
water reservoirs each 1000m3 and total 5.4 km water supply line; (ix) 13.37 km priority roads; 
(x) flood protection 4.4 (km); (xi) 35/10kVA substation with 7.7 km cable line; (xii) social and 
economic facilities, including two kindergartens, and two business incubators associated with 
two vocational training centers, and an affordable house; and also (xiii) multi-interventions in 
the Ulaanbaatar Water Supply and Sewerage Authority (USUG) to improve the central 
wastewater treatment plant and drinking water supply network; and (vi) institutional 
strengthening and capacity development to prepare detailed design and construction 
supervision; support community participation, awareness, and small and medium enterprise 

development; improve urban planning and subcenter.  

 
6 That have minimum land acquisition impact, support a well-organized spatial development, have low level of 
engineering constraints and gather a strong community parpation. 



 

  

 

 

 Tranche 1 project description in this section has been updated with the latest 
engineering inputs from the Detailed Design, December 2019. Detailed information of the 

components for each subcenter are given below. 

 

 



 

  

 

 

Table 6. Description of the components 

№ Package number Package name Description Location 

1 BSF05-Lot 1 
Kindergarten Construction in 

Bayankhoshuu subcenter 
The kindergarten has capacity of 240 children with 1997 
m2 of floor areas and 500 m2 playground 

Ulaanbaatar city, Bayakhoshuu 
subcenter Songino-khaihan district, 

8nd khoroo, 10nd street of 
Bayantsagaan 

2 BSF05-Lot 2 
Business Incubator Vocational 

Training Center in Bayankhoshuu 
subcenter 

300 students and 5000 square meters for business 
development with 1200 m2 of open green area. 

Ulaanbaatar city, Bayankhoshuu 
subcenter, In street 10 of 

Bayantsagaan in nde territory of 8nd 
khoroo 

3 BHF06 
Heating network connection to 

Bayankhoshuu subcenter 
Expand heating supply network 3.3 km  

Ulaanbaatar city, Bayakhoshuu 
subcenter ,Songino-khaihan district 

29, 19, 6nd khoroo 

4 BDRH11 (phase 1)  
Roads, heating network, and 
associated infrastructure in 

Bayankoshuu subcenter 

Water supply network, 2976 m 
Ulaanbaatar city, Bayakhoshuu 

subcenter, Songinokhairkhan district, 
8, 9, 11, 28 and 31nd 

khoroo,Bayangol district 9, 10 and 
22nd khoroo 

Sewerage supply network, 3915 m 

Road, 2885 m 

Heating supply network, 7432 m 

Substation, 6  

5 BRDH14 (phase 2) 
Roads, heating network, and 
associated infrastructure in 

Bayankoshuu subcenter 

Water supply network, 2170 m 

Ulaanbaatar city, Bayakhoshuu 
subcenter, Songinokhairkhan district 

7, 9, 10, 25nd khoroo 

Sewerage supply network, 4566.8 m 

Road, 3653 m 

Heating network, 3450 m 

Water kiosk, 1 

Substation, 6 

6 BSLS09-Lot 1 Landscaping  in Bayankhoshuu 
subcenter 

Landscaping 4.65 ha in Bayankhoshuu subcenter 
Ulaanbaatar city, Bayakhoshuu 

subcenter, Songinokhairkhan district 
7, 8, 9, 10, 24 and 28nd khoroo 

7 BEC13 
Electricity and telecommunication 

network in Bayankhoshuu 
subcenter 

35 kV Power cable-4000m 

Ulaanbaatar city, Bayakhoshuu 
subcenter, Sukhbaatar district 8nd 

khoroo, nde right side of school 105 

2*16/35/10MW Electric substation-1 

10kV Power distribution center-1 

10 kV Power cable-2300m 

2*630/10/0.4kW Closed substation-2 

Manhole, fiber optic cable, 2948м 



 

  

 

 

№ Package number Package name Description Location 

Telecommunication center-1 

8 PP01-SW 
Pilot project for Affordable house in 

Bayankhoshuu subcenter 
2 buildings with 20 apartments 

Ulaanbaatar city, Bayakhoshuu 
subcenter, Songinokhairkhan district 

8nd khoroo, nde right side of 
kindergarten 261 

9 NCB-BCM 1 
Sewage collector main in 
Bayankhoshuu subcenter 

Soft cast iron tubes with 4116m DN450 & 500  
Ulaanbaatar city, Bayakhoshuu 

subcenter Songino-khaihan district, 
4,5,7,26 and  27nd khoroo 

10 NCB-BCM 2 
Sewage collector main in 
Bayankhoshuu subcenter 

Soft cast iron tubes with 2250m DN600 
Ulaanbaatar city, Bayakhoshuu 

subcenter Songino-khaihan district, 
4,5,7,26 and  27nd khoroo 

11 BSDF07-Lot1 

Flood protection and embankment 
(combined for culverts and 

embankment) Bayankhoshuu 
subcenter 

Flood protection and embankment 2,4 km 
Ulaanbaatar city, Bayakhoshuu 

subcenter Songino-khaihan district, 
7,8,9,10 and  28nd khoroo 

12 BSDF07B Flood projection embankment in 
Bayankhoshuu subcenter 

Flood protection and embankment 2,3 km 
Ulaanbaatar city, Bayakhoshuu 

subcenter, Songino khairkhan district 
8, 10, 40th khoroo 

13 BSWR10-Lot 1 
Water reservoirs and supply pipes 

in Bayankhoshuu subcenters 

Water reservoir 1000m3 Ulaanbaatar city, Bayakhoshuu 
subcenter, Bayangol district, 9, 10, 

22nd khoroo,Songino-khaihan 
district 11, 31nd khoroo 

Pump stations 2 

Water supply pipeline, 5814m 

14 WSC16A 
Internal supply network in 
Bayankhoshuu subcenter 

Centralized district heating connection of “Khilchin 
khotkhon” 1.0 km     

Ulaanbaatar city, Bayakhoshuu 
subcenter, Songinokhairkhan district 

8, 9, 10, 11 and 28nd khoroo 

Centralized district heating connection of 227th 
Kindergarten and building of 7th khoroo of 
Songinokhairkhan district  
Centralized district heating connection of 3rd Ambulatory 
of Songinokhairkhan District, 163th, 78th kindergarten, 
76th school, Building of 2nd police station of 
Songinokhairkhan district - 0.8 km, sewerage connection 
- 1.0 km 

Centralized district heating connection of 67th school 
117th kindergarten -0.6 km, sewerage connection 0.4 km  



 

  

 

 

№ Package number Package name Description Location 

Centralized district heating connection of Temporary 
Housing for Citizens of Bayankhoshuu sub-center -0.4 
km, sewerage connection 0.4 km  

15 SSF05-Lot 1 
Kindergarten Construction in Selbe 

subcenter 
The kindergarten has capacity of 240 children with 1997 
m2 of floor areas and 500 m2 playground 

Ulaanbaatar city, Selbe subcenter, 
Chingeltei district 18rd khoroo 

16 SSF05-Lot 2 
Business Incubator Vocational 

Training Center in Selbe subcenter 
300 students and 5000 square meters for business 
development with 1200 m2 of open green area. 

Ulaanbaatar city, Selbe subcenter, 
Chingeltei district 18rd khoroo 

17 SHF06 Heating Plant in Selbe subcenter 28 MW CFBC Type Boiler (3 Boilers) with 2 floor office 
building, water preparing facility and coal warehouse 

Ulaanbaatar city, Selbe subcenter, 
Sukhbaatar district 13, 14th koroo 

18 SRDH11 (phase 1) 
Roads, heating network, and 

associated infrastructure in Selbe 
subcenter 

Water supply network, 2100 m 

Ulaanbaatar city, Selbe subcenter, 
Sukhbaatar district 14rd khoroo, 

Chingeltei district  14 and 18 khoroo 

Sewerage supply network, 5003.1 m 

Road, 4710 m 

Telecommunication (Road related) 

Other works (Road related) 

Heating supply network, 4042.82 m 

Substation, 8 

19 SRDH14 (phase 2) 
Roads, heating network, and 

associated infrastructure in Selbe 
subcenter 

Water supply network, 1870 m 

Ulaanbaatar city, Selbe subcenter, 
Sukhbaatar district 14rd khoroo, 

Chingeltei district  14 and 18 khoroo. 

Sewerage supply network, 4270.5 m 

Road, 1888 m 

Telecommunication (Road related) 

Other works (Road related) 

Heating supply network, 4654.4 m 

Substation, 6 

20 SBR08 Three bridges in Selbe subcenter 

1 bridge width 60m Ulaanbaatar city, Selbe subcenter, 
Sukhbaatar district 14rd khoroo, 

Chingeltei district 14 and 18 khoroo 
1 bridge width 30m 

1 bridge width 24m 

21 BSLS09-Lot 2 Landscaping in Selbe Landscaping 3.01 ha in Selbe subcenter 
Ulaanbaatar city, Selbe subcenter, 
Sukhbaatar district 14rd khoroo, 

Chingeltei district 14 and 18 khoroo 
22 SEC13 35 kV Power cable-1935m 



 

  

 

 

№ Package number Package name Description Location 

Electricity and telecommunication 
network in Selbe subcenter 

2*16/35/10MW Electric substation-1 

Ulaanbaatar city, Selbe subcenter, 
Sukhbaatar district, 13 and 14th 

khoroo 

10 kV Power cable-549m 

2*630/10/0.4kW Closed substation-2 

Manhole, fiber optic cable, 2768м 

Telecommunication center - 1 

23 BSDF07-Lot 2 
Flood protection and embankment 

(combined for culverts and 
embankment) Selbe subcenter 

Flood protection and embankment 2,4 km 

Ulaanbaatar city, Selbe subcenter 
Chingeltei district, 14, 18, 19 th 
khoroo, Sukhbaatar district,  13, 

14nd khorooo 

24 NCB-SCM 
Sewage collector main in Selbe 

subcenter 
Soft cast iron tubes with 2183m DN400 

Ulaanbaatar city, Selbe subcenter 
Chingeltei district, 14, 18nd khoroo 

25 BSWR10-Lot 2 
Reservoirs and supply pipes in 

Selbe subcenter 

Water reservoir 1000m3 
Ulaanbaatar city, Selbe subcenter, 

Sukhbaatar district 18rd khoroo 
Pump stations 1 

Water supply pipeline, 4.8km 

26 WWOI 
Design, Engineering, Supply and 
Installation of Pump Equipment, 
SCADA System Rehabilitation 

Equipment renovation of USUG/ Water supply and 
sanitation Authority to create control and monitoring 
optimization and integration of all branches and points, 
Renovation of I and II lifting pump, station pumps and 
other equipment of Uildver station, Installations of control 
barrier in the City lines, Installation of frequency 
converter at central station, renovate the equipment of 
the central cleaning facility, connect the Gachuurt, 
Uildver and Mankh sources to fiberoptic cable, renovation 
of integrated management system of USUG 

Factory station, cityline network, 
central cleaning organization,  

central station. 

27 WWTPR01  
Rehabilitation of Central 

Wastewater Treatment Plant 

13.55*13.55m round reservoir reconstruction and 
118.5*9m Rehabilitation of 5 concrete aero tanks with 
technical innovation. 

Ulaanbaatar ciry, Songinokhairkhan 
district, 20rd khoroo 

28 WSNR17A 

Extension of wastewater collector 
main from 100 ail areas to 

Bayanburd and Extension of water 
supply main from North East water 

Extension of water supply main DN900mm /from 
northeast water reservoir to Tasgan water reservoir/ - 
DN900mm - 4.1km, 

Ulaanbaatar city, Selbe subcenter, 
Bayanzurkh district 2nd khoroo, 
Sukhbaatar district 9 and 10th 

khoroo, Chingeltei district 9th khoroo. 
Extension of 9 collector mains DN600mm /from 100 ail 
junction to Bayanburd/ DN600 - 1.7km 



 

  

 

 

№ Package number Package name Description Location 

29 WSNR17B 

Extension of wastewater collector 
main from 100 ail areas to 

Bayanburd and Extension of water 
supply main from North East water 

Water supply network  DN600mm /from Tasgan water 
reservoir to micro district 3&4; from micro-district 3&4 to 
western district water reservoir/ - DN600 - 8.07km 

Ulaanbaatar city, Selbe subcenter, 
Bayangol district 9, 11, 15, 12, 14, 

22, 10, 13 and 21nd khoroo, 
Songinokhairkhan district  12, 13, 14, 

15, 16, 17, 23, 29, 30 and 31nd 
koroo, Chingeltei district 8 and 9nd 

khoroo 

30 WSNR17C  
Rehabilitation of sewerage network 

from school 14 to the central 
collector on the main road 

Extension of sewerage collector main DN400 mm /from 
Russian school no.14 to central collector/ -543m 

Ulaanbaatar city, Selbe subcenter, 
Bayanzurkh district 4th khoroo, near 

Russian school Number 14. 



 

  

 

 

Location and current state of Bayankhoshuu subcenter 

The scope of the Bayankhoshuu Subcenterof Ulaanbaatar city includes 14 tasks totally such 
as building infrastructures of supply of water and heat, sewerage, electricity connection, bridge, 
road, business incubator, kindergarten, vocational training centers and public service facilities, 
expanding them, repairing and starting operation. As of December of 2019, six out of 14 are 
completed, seven construction works are in process, regarding the remaining one, the selection 
of implementer is being currently conducted. The BSC is located in Bayankhoshuu of Ulaanbaatar 
city, 4,5,6,7,8,9,10,11,19,26,27,28,29,31th khoroo of Songinokhairkhan district, 9,10,22th khoroo 

of Bayangol district. (Figure 4).  

Figure 4. Bayankhoshuu Subcenter’s local development plans 

 

 

 

 

 

 



 

  

 

 

Location and current state of Selbe subcenter 

The scope of the Selbe Subcenter of Ulaanbaatar city includes 16 tasks totally such as 
building infrastructures of supply of water and heat, sewerage, electricity connection, bridge, road, 
business incubator, kindergarten, vocational training centers and public service facilities, 
expanding them, repairing and starting operation. As of December of 2019, five out of 16 are 
completed, regarding the remaining eleven, being currently ongoing. The Selbe Subcenteris 
located in Bayankhoshuu of Ulaanbaatar city, 20th khoroo of Songinokhairkhan district, 9,10, 
11,12,13,14,15,21 and 22th khoroo of Bayangol district, 8,9,14 and 18th khoroo of Chingeltei 
district, 4th khoroo of Bayanzurkh district, and 12,13,14,15,16,17,23,29,30th and 31th khoroo of 

Sukhbaatar district. (Figure 5).  

Figure 5. Selbe Subcenter’s local development plans 



 

  

 

 

C.  Construction of Sewage Network  

 Conveying the sewerage collected from the two subcenters to the City Wastewater 
Treatment Plant (CWWTP) is preferred to the alternative of having decentralized wastewater 
treatment units. Both sewerage systems will be connected to existing sewer collector mains. The 

following investments will be required under Component (1) of Tranche 1: 

 In Bayankhoshuu, Non-central sewage line and cleaning units will be used to supply 
sewage to be sucked from two subcenters to Central Cleaning Organization.  Both systems of 
sewage will be connected to current lines of sewage. Total length of sewage collecting line is 8.8 
km including soft cast iron tubes with 4116 m DN 450&500 and  soft cast iron tubes with 2250 m 

DN 600 kilometers.  

In Selbe, Waste water sucked from both subcenter will be supplied to Central Cleaning 
Organization using non-centralized sewage system. two sewage system will be connected with 
current main pipes, including Soft cast iron tubes with 2183m DN400. 

Figure 6. Sewage collector network 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

D.  Roads and Urban Services 

Road Construction and Drainage 

 In Bayankhoshuu Subcenter, road construction and drainage will cover up two phases 
including 2885 m of priority roads with 5.5m carriageway (or various widths according to the maps 
of ROW); and 3653 m priority roads with 12.0m carriageway with street lighting every 40 m; 
disturbed by the installation of water supply and sewerage pipes; and (iv) about D1.5m-115m, 
D1.5mx2 -105m of drainage culverts will be constructed to cover ravines (open drainage 
channels) on the western and southern part of the Subcenter and as well as 4.7km ravine slopes 
will be built. Road construction will also include landscaping works of 4.65 ha, and 

telecommunication works. 

 In Selbe Subcenter, road construction and drainage will will cover up two phases 
including 4710 m of priority roads with 12.0m carriageway (or various widths according to the 
maps of ROW); with street lighting every 40 m; disturbed by the installation of water supply and 
sewerage pipes; telecommunication works along the road. The 2 phases of the road construction 
at the Selbe subcenter will also include 3 bridges which are 24m, 30m, 60m; improvement of the 
existing river embankment with 2.4km long and 3.01ha of landscaping works. 

Figure 7. Road construction work of Bayankhoshuu subcenter /Phases 1 and 2/ 

    

 Figure 8. Road construction work of Selbe subcenter /Phases 1 and 2/ 
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Flood protection and embankment, Landscaping works in subcenters 

 Design of landscaping along flood dam in subcenters has Asian design, was planned by 
garden of Japanese and Buddha design, borders of planning  were divided in parts. Along the 
first and second part, boulevard was planned. 1000 prayer wheels will be located along parts 3 to 
6 and will be named as a garden of a thousand wheels . Because school and kindergarten are 
located near to parts 7 and 8, playground and artificial climbing point were planned to be built.  
The landscaping works will be made 4.65 ha in Bayankhoshuu subcenter and 3.01 ha in Selbe 
subcenter along two banks of river and flood dam. Planning border has longitudinal structure and 
land along the planned border were divided in parts 8 to 12 parts. In exit and entry of homes along 
the planning strip, granite way with weight of 3.5 meters was planned to be built. Public toilet was 
planned.  

 Public toilets will be located  at three points in regard to proximity to current pure water 
line  and sewage line. Because dam will cover wider area, central parts will be covered gravel 
layers with  width of 1.5 meters, other parts will be greened, trees and bushes will be planted. In 
wider parts of the river bank, playground, equipment of physical development, sunshade and 
water reservoir  were planned.  In locating and equipping any structure in walkway, height of 
structure will become between 685 mm and 2.03 meters for disabled people and blind people 

using stick.  

 In Bayankhoshuu subcenter, Flood flow enters into Bayankhoshuu subcenter through 
three waterways from north to southwestward. Flood of the second and third waterway flows 
through two ravines. The ravine was full of eroded soil caused by flood and waste materials. 
Therefore, it planned to make concrete layer and equipping by both sides of the ravine.  It planned 
to cover flood channel of the second ravine with UKhS-1 reinforced concrete panel (794 meters) 
and UKhS -2 (PK12+50).  It planned to cover flood channel of the third ravine with UKhS-2 
reinforced concrete panel (1537 meters) and connect to channel that the drawing and project was 
made by Usnii Erchim CO., LTD.  Flood flow of the first ravine will be disposed by current channel 
with open and closed covering and protective line of flood was not planned. Auto road was 
overlapped in 60 meters of the flood dam and such part of dam will be constructed underground 
by reinforced concrete materials. Current flood dam with concrete covering was overlapped 
between part pk+65 and part pk+68 of road TJ2-1 that was included in Bayankhoshuu project.  
Total length of flood dam is 2.45 kilometers. 

 In Selbe subcenter, Flood water passes through Selbe subcenter  by five ravines directed 
eastward from west. Flood water of these five ravines water drainage channels and pass to 
households of the eastern part of Selbe subcenter and accumulated there. Therefore, it planned 
to drain water of underground water drainage system of Chingeltei highway and construct open 
and underground channel by the streets and supply to selbe river.  Total length of flood protection 
channel is 2.1km.  Water to be inputted from the first ravine will be disposed to Selbe river  by 
Flood Channel 1 338m and Flood Channel -2 155.5m channels.  Water to be inputted from the 
second ravine will be disposed to Selbe river  by Flood Channel -3 250m, 74m underground 
channel  and Flood Channel -4 166.8m channels.  Water to be inputted from the third ravine will 
be disposed to flood system of Chingeltei by Flood Channel -5  108.6m and Flood Channel -2 
155.5 channels.  Water to be inputted from the fourth  ravine will be disposed to Selbe river  by 



 

  

 

 

Flood Channel -6  360m and 284m channel .  Water to be inputted from the fifth  ravine will be 
disposed to Selbe river  by Flood Channel 787m and 598.5m channel.    

Figure 9. Landscaping developments plan in subcenters 

 
 

 
 

 

 



 

  

 

 

Bridges 

Three bridges will be constructed in Selbe subcenter which are: 

60m bridge: bridge with walkway of 2 lanes will be constructed in 1+559.600 of AR-2-1 part of 
Selbe subcenter. The bridge has 8.0m roadway, 2.5m walkway, 0.45m bicycle way and 0.35m 
fence at the end of walkway. Total length is 14.6m.    

30m bridge: bridge with walkway of 2 lanes will be constructed in 1+269.400 of AR-2-9 part of 
Selbe subcenter. The bridge has 8.0m roadway, 2.5m walkway, 0.45m bicycle way and 0.35m 

fence at the end of walkway. Total length is 14.6m.   

24m bridge: bridge with walkway of 2 lanes will be constructed in 1+311.550 of AR-2-2 part of 
Selbe subcenter. The bridge has 8.0m roadway, 2.5m walkway, 0.45m bicycle way and 0.35m 
fence at the end of walkway. Total length is 14.6m.  

Figure 10. Bridges in Selbe subcenter 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

 

 

Water Supply and Sewerage Systems 

 Bayankhoshuu subcenter. Pure water line and sewage line will be installed underground 
at a depth of 4 meters. In case of single channel of pure water line and sewage line, the line will 
be installed at a depth of .5 meters. Water supply line has diameter of 100 to 50 mm and will be 
composed of high density polyethylene pipes. HDPE2 SDR value will be minimum 3 (3 ratio of 
standard value). Installation works of line will include all connections, turns, service manhole, 
valves and other concerning equipment. High density polyethylene pipes with the corrugated and 
smooth surface will be used for sewage line. Minimum diameter of sewage collector line is 
150mm.  

 Dimension 
Pure water line 5.3 km 
Water reservoir 1000 m3 
Sewerage network 8.6 km 

 The most part of pure water line and sewage line will be installed along highway. In 
accordance with investment program, these lines will be renewed. Therefore, construction of auto 
road and renewal of pure water line and sewage line will be implemented simultaneously. 

 Pure water line and sewage line will have branches from main line. Moreover, ling 
branching will be made in parts of partial distribution for connecting individuals and legal entities. 
Sewage line will have structure similar to that of pure water. The consumers and individuals will 
be responsible for costs of necessary tube and pipes to main line of water supply, costs of 
connection of sanitary line and construction works.  

Table 9. Summary of Water Supply network (km)- Bayankhoshuu Subcenter 

DN (mm) In single trench In common trench Subtotal 

100 2,948 1,092 4,040 
    

75 0 1,372.0 1,372 
    

Subtotal 2,948 2,464 5,3 
     
 
 

Table 10. Summary of Sewerage Pipework (km)-Bayankhoshuu subcenter 
DN (mm) In single trench In common trench Subtotal 

150 3527 2,672 6,199 
200 0 1,092 1,092 
250 1430  1430 

300    
Subtotal 4,9 3,7 8,6 

  

 

 

 



 

  

 

 

 Selbe subcenter. Water line will be supplied from water reservoir of Chingeltei and Dari 
EKh pump station and with be connected about the following four networks. The southwestern 
part: it is supplied from 225m pipes of Chingeltei  water reservoir in the western part of Chingeltei 
street, it is being expanded by the eastern part of Chingeltei street and the eastern parts is 
currently used. The eastern part: it is supplied from 255mm pipes of pump station of Dari Ekh that 
pressure and flow of return line to Dambadarjaa from the eastern part of Chingeltei street. The 
proposing water distribution system of Selbe subcenter will be composed of   11.27km with 75mm 
and 100mm diameter.  The proposing separate sewage line of Bayankhoshuu subcenter will be 
composed of 11.14 kilometers  line (150 to 250mm) that will be installed in single or integrated 
channel. Due to topographic condition and landscape of Bayankhoshuu subcenter, the system 
will be connected to separate main lines and supplied to current central sewage equipment. 
Landscape of Bayankhoshuu subcenter is slope to Selbe river, the line will be continued along 
the western bank of Selbe River, directed from north to south and connected to external line of 
sewage network. External pipe of sewage system will supply the most southeastern part of 
covering area. The suction station of this part will supply sewage to new collector line of Chingeltei 
street. Sewage network expanding by the western part of Chingeltei street will be connected to 
the planned new sewage network of Chingeltei street.  

 Dimension 
Pure water line 6.01 km 
Water reservoir 1000 m3 
Sewerage network 9.77 km 

 
Table 11. Summary of Water Supply network (km)- Selbe Subcenter 

DN (mm) In single trench In common trench Subtotal 

100 2,948 1,092 4,040 
    

75 0 1,850 1,850 
    

Subtotal 2,948 2,942 6,01 
     
 

Table 12. Summary of Sewerage Pipework (km)-Selbe subcenter 
DN (mm) In single trench In common trench Subtotal 

150 3527 2,672 6,199 
200 0 1,092 1,092 
250 1430  1430 

300    
Subtotal 4,9 3,7 8,6 

 

 

 
  
 

 



 

  

 

 

Figure 11. Watery and sewerage network in Bayankhoshuu subcenter  

 
 

Figure 12. Watery and sewerage network in Selbe subcenter 
 
 
 
 
 

Contract works at the Bayankhoshuu 
subcenter 

Contract works at 
the Selbe 
subcenter 



 

  

 

 

Household connections. Water supply and sewerage connections for private consumers 
will be at the charge of private consumers or by real estate developers. To provide support to 
private households that wish to connect to the water and sewerage network, a supporting parallel 
microfinance program is proposed. 

Heating Services 

 It is expected that for the 2030 planned population there will be approximately 1.7 million 
m2 of heated space in Bayankhoshuu subcenter and 2.3 million m2 in Selbe subcenter, which 
includes residential, commercial, and institutional buildings. Component 2 of Tranche 1 will 
support the installation of new boiler plants and distribution networks to meet load requirements 
as presented in Table 13. This heating capacity estimation is approved by the “Ulaanbaatar 

Heating Network” State-owned joint stock company. 

 In Bayankhoshuu, all these buildings heating network will be connected to the central 
district heating system, as shown in Table 14 below and all lines will be double tubes and pipes 
(input and output) and will include pure water line and sewage line. In accordance with current 
existing standard of Mongolia, supply lines and service lines will be installed in reinforced concrete 
channel (box).  Tubes with diameter higher than 200mm  will be installed underground and buried, 
insulated with insulation materials with 500mm  and covered with protective materials. Tubes and 
pipes with 150mm, 100 and 80mm will be put and installed in reinforced concrete channel. Tubes 
and pipes with diameter higher than 50mm  will be directly buried underground and insulated with 
insulation materials with thickness of 75mm and covered with protective layer. 

Table 13.  Heating capacity (Watt hour) 

Building type Bayankhoshuu Selbe Heating solution 
Business incubator / vocational 
training center 

137,970 267,500 

 
 

Selbe: CFBC Type 
Boiler  

Bayankhoshuu: 
Central district 
heating system 

 
 
 

Apartment of 50 residents 455,896 - 
Apartment 13,023,408 13,375,445 
Low-rise apartment 12,489,041 3,071,151 
Apartment with commercial central 4,605,074 4,055,099 
1st floor Commercial Central  666,269 341,572 
Kindergarten 591,893 101,539 
Apartment of 20 residents 371,072 - 
Telecommunication center 53,160 - 
Current users 3,873,953 - 
Electric distribution center 731,814 303,426 
Household services 839,545 - 
Commercial Central 2,243,879 215,926 
Waste disposal facility - 770,213 
Center for small and medium sized 
enterprises 

- 403,597 

Children’s Palace - 441,046 
Total 48,607,285 21,640,775 

 In Selbe subcenter, heating network will be connected to the 28MW CFBC Type Boiler. 
Capacity of the proposing heating line is 28MW CFBC Type Boiler and it covers three coal fueled 
boilershop and distribution lines. Coal fueled boilershop of heating supply will be composed of 
three components. The boilershop will use coal of Baganuur coal mine, coal of the Baganuur mine 



 

  

 

 

is classified in secondary bitumen and lignite and calorie of 3.360kkal/kg, ash content is 17%. 
Coal of Baganuur mine is not suitable to technology of powder coal. The proposing coal fueled 
boilershop has Chinese cycle function and will use powder coal of Baganuur coal mine. Coal –
fueled boilershop has high thermal capacity and efficiency coefficient is 80%. 

 Heating plant will be designed to comply with Mongolian Standard MNS 5457:2005 and 
MNS 6298:2011 for SO2, NOx, and particulate emissions (PM10). Proposed emission controls are 
fabric filter/baghouse and cyclone separators, which are preferred as dry output eases disposal. 
Physical layout and design of the plant will include provisions for coal and ash storage and 
handling that effectively eliminate neighborhood exposure to dust emissions and minimize 
exposure of plant workers to the extent possible. 

 The HOBs will be designed to be located near residential areas and will be designed to 
meet or not to exceed Mongolian Air Quality Standard MNS 4585:2016 including noise output to 

MNS 4585:2016 and MNS 5002:2000 “Workplace Atmospheres, Hygienic Requirements.” 

The HOBs will be connected to the sewer system that will be installed under Tranche 1 to 

handle allowable wastewater. 

 HOBs generate a variety of Coal Combustion Products (CCPs), namely bottom ash, fly 
ash, slag and flue gas desulphurization (FGD) residue. The requirement for disposal of CCPs is 
expected to be at larger scale that the District can handle. CCPs will be stored in enclosed 
structures in the plant site. There is presently no formal recycling of CCPs in Ulaanbaatar, 
although some studies are underway. Where possible, these will be supplied to interested 
projects, organizations and entities for applications or reuse. CCPs can be used in a variety of 
engineering applications, and which will be considered in projects for subsequent tranches: (i) as 
fill materials for structural applications and embankments; (ii) as aggregates in road base and 
sub-base; and (iii) as aggregates in asphalt paving, among others. Although there is potential for 
CCP re-use in construction materials, it is beyond the scope of the USGADIP to create a recycling 
market, and the present assumption is that ash will be transported to a dedicated storage/disposal 
site that the City has established adjacent to the Central Wastewater Treatment Plant with 
adequate environmental protection measures. 

 All heat distribution network piping are double pipes (supply and return), which will be 
installed concurrently with the water distribution and sewage collection systems. Heating 
distribution pipes and service connection pipes are required to be steel in concrete “channels” 
under present Mongolian design codes. Pipes DN200 and larger will be directly buried and 
insulated with 50mm of urethane insulation and covered with a protective jacket. Distribution pipes 
of DN150, DN100, and DN80 and building connections of the same sizes will be installed in 
concrete channels. Building service connections of DN50 and smaller will be direct buried and 
insulated with 75mm of urethane insulation and covered with a protective jacket. 

 

 

 

 



 

  

 

 

Figure 13. Heating plant in Selbe in subcenter 

 

Electric and Telecommunication supplies 

 In Bayankhoshuu, 35/10kW substation will be constructed which consists of 4.2km 35kV 
cable line, 10 kV distribution facility, 2 2x630kVA closed substations and 6 km long 10KV cable 
lines. Besides, there will be 3 km exhaust channeling and a communication center is going to be 
constructed. 

 In Selbe, 35/10kW substation will be constructed. The substation will be fed through 3.5km 
35kW overhead power line from 110/35/10kW substation of the 7th micro district and 6 km long 
10KV cable lines. Besides, there will be 3 km exhaust channeling and a communication center is 
going to be constructed. 

Figure 14. Electric and telecommunication networks in subcenters 

 



 

  

 

 

 

Social and Economic Infrastructures 

 Socioeconomic infrastructure to be provided in each subcenter considered the community 
and business development needs identified through the ‘Community Action Planning’ process 
facilitated by UN-HABITAT. The socioeconomic and willingness to pay survey conducted under 
the TA further confirmed the demand for these infrastructure. The socioeconomic infrastructure 
will address the current gap in services and will increase the centrality and urban function of the 
two subcenters. 

 Bayankhoshuu subcenter. In terms of social and economic infrastructures, the following 
are proposed for Bayankhoshuu Subcenter, taking into consideration the demands of the 
communities: (i) construction of a kindergarten for 240 children with 1997 m2 of floor areas and 
500 m2 playground ; and (ii) business incubator/vocational training center of 300 students and 
5000 square meters for business development with 1200 m2 of open green area and an affordable 
house which has 2 buildings with 20 apartments. 

 Selbe subcenter. The following are proposed taking into consideration the demands of 
the communities: (i) construction of a kindergarten for 240 children with 1997 m2 of floor areas 
and 500 m2 playground; and (ii) business incubator/vocational training center with 300 students 
and 5000 square meters for business development with 1200 m2 of open green area.. The 
kindergarten and business incubator center / vocational training center: are grouped together 

since each building may offer multipurpose areas.  

 

 

 

 



 

  

 

 

Figure 15. Public facilities in subcenters 

 

 

 

 

 

 



 

  

 

 

Affordable house 

 An affordable house will be built in Bayankhoshuu district, Songinokhairkhan district 8nd 
khoroo, nde right side of kindergarten 261, including 20 apartments of 4 blocks with 3 and 4 floors.  

Figure 16. An affordable house building  in Bayankhoshuu subcenter 

 

 

 

 

 

 

 

 

 This option of the social facilities was justified (i) due to the lack of available plots of land 
and (ii) due to the interest of addressing in a symbolic way the extremes of education and training. 
As conceived, this subproject does not raise any functional conflict, both entities operating in quite 

separate ways. 

 In addition to the investments proposed under Tranche 1, the MUB has committed to 
improve the Khoroo administration buildings in both subcenters. Linked to the rebuilding, would 
be the construction of about 50 apartment units in each subcenter for use by families resettled as 
a result of the works or would provide transitory accommodation for those participating in the land 
pooling schemes. Funds for the improvement and construction of these facilities have been 
committed by MUB through its ger area development budget for 2013. The estimated cost of 
these works is about $10 to $12 million. 

Multi-interventions in USUG 

 The component aims at improving the central wastewater treatment plant (CWWTP) and 
drinking water supply network, will introduce local control and central operational control systems 
(SCADA), implement a domestic and industrial water metering program, a program for Non-
Revenue Water (NRW), and measures to improve water quality (in cooperation with WHO). The 
component will be carried out through a grant from the Urban Environment Infrastructure Fund to 
the amount of 3.7 million $. The component includes three subcomponents. 

 USUG operational improvements: The project will upgrade and improve the operational 
control of the water distribution scheme, leading to a reduction of energy consumption and an 
improved service delivery to USUG’s customers. The operational improvement involves two main 
activities, as follows: (i) Installation of Equipment for Operational Control; and (ii) Operational 
Control Centre. 

 Operational control and data acquisition systems (SCADA) for various assets will be 
installed, including pumping stations, reservoirs, booster stations. Furthermore, control valves 
and monitoring/measurement devices in the distribution network will be installed to regulate the 



 

  

 

 

flow and pressure. Finally, communication means for data exchange between the field and the 
Operational Control Centre will be established. 

 SCADA at Central WWTP: At the Central WWTP, the existing SCADA system will be 
repaired and reprogrammed. Some equipment will be replaced and the software checked and 
repaired, where necessary. A new PC for the SCADA system will be installed in the CWWTP 
control room and a second PC with SCADA connection in the head engineer’s office in the 
CWWTP. The SCADA system at the CWWTP will be designed as a local system and will not be 

connected to the central Operational Control Centre (OCC). 

 The component will have significant environmental benefits (including energy savings, 
reduced organic loads to Tuul River, reduced water losses and water demand, reduced industrial 
pollution load to WWTP, etc.). These benefits are discussed in Chapter VII-A. The component will 
have minimal or no impacts during construction and operation, and are thus not further discussed 

in the Impact chapter (Chapter VII) and the environmental management plan (EMP). 

Definition of the Project’s Area of Influence 

 The program is being implemented in Ulaanbaatar City, particularly in the ger areas. 
Tranche 1 will focus on the (i) Bayankhoshuu Subcenter of Songino Khairkhan District; (ii) the 
Selbe Subcenter of Sukhbaatar and Chingeltei Districts; and (iii) the site of the Central 
Wastewater Treatment Plant (CWWTP) in Tolgoit area of Songino Khairkhan District. Tranche 1 
projects will involve horizontal works (water supply, wastewater collection, heat distribution, roads, 
drainage/culvert, embankment) and construction of point objects (HOBs, sewage pumping 
stations, and social and economic infrastructures). 

The potentially affected environment from Tranche 1 implementation can be classified 
into: (i) “main project areas of influence”, covering component sites (footprints) and areas within 
200 m from their edges;7 considering the potential reach of noise, dust and socio-economic 
impacts; and (ii) ”extended areas of influence” to include borrow areas/quarry sites, waste 
disposal sites, access routes to and from component sites and the resources in close proximity 
to them, sources of water for construction use, workers campsites and their immediate 

surroundings, and sources of labor. 

 

 

 

 

 

 

 

 

 
7 200 m takes into account the potential reach of noise, dust and socio-economic impacts. 



 

  

 

 

 

Table 14: Potentially Affected Resources in Project Areas of Influence 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Areas of influence of borrow areas/quarry sites could have migratory species at certain periods of 
the year. 

 According to the original IEE Report of the proposed Regional Logistics Development Project, 
Government of Mongolia, 2011, for the majority of equipment that may be used during construction, 
noise levels could exceed the background levels monitored by the MET. 

 Expects that the following have no water resource to affect: (i) legally permitted borrow areas/quarry 
sites &City’s waste disposal sites; and (ii) potential Government project & other sites that would 
avail of the residual soil for filling. 

 Water resources that are crossed by, adjacent to, or close to access routes (including effective 
downstream stretches). “Close to”, say within 50 m without any form of physical barrier in between 
water resource and access  route. 

 From poor sanitation practices, additional demand for water within the community, use of stove for 
heating and cooking & if applicable, transport to and from component sites. 

 

 



 

  

 

 

 From sites reconnaissance and review of land use maps, potentially affected resources 

within the main areas of influence were identified and are presented. These include the natural 

and artificial resources within the main project areas of influence that will potentially be exposed 

to adverse impacts. 
Table 15. Potentially Affected Resources in Component Sites 

Subcenter Affected resources 

Bayankhoshuu Residents 

Existing infrastructure 

Bayankhoshuu Creek 

4 religious building 

 3 Kindergartens 

 2 Schools 

 2 Hospitals 

2 Dormitories 

3 wells 

Selbe Residents 

Existing infrastructure 

Selbe river 

Chingeltei Creek 

2 Kindergartens 

1 School 

Sewerage network extension 

For Bayankhoshuu 

Residents 

2 schools 

For Selbe Khailaast creek 

Selbe river 

1 school 

2 kindergartens 

2 hospitals 

Residents 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 
 

Figure 17. Potentially affected areas in Bayankhoshuu subcenter 
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Figure 18. Potentially affected areas in Selbe subcenter 
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V. DESCRIPTION OF THE ENVIRONMENT (BASELINE) 
 

A. General 

The description of the pre-project environment (administrative, biophysical and socio-
economic) establishes (i) the environmental setting within which Tranche 1 will be implemented, 
and therefore needs to be designed to suit, and (ii) the environmental values which will be 
changed (either negatively or positively) by the project activities. Both these roles are 
encompassed by the concept of the “baseline” environment. 

B.  Geography, Topography and Geology  

Geography. Ulaanbaatar is the capital city of Mongolia. It is not part of any province as it 
is an independent municipality. It has a total land area of 4,700 sq. km (0.3% of the size of the 
country) and is divided into 9 districts (düüregs), which are further subdivided into 152 subdistricts 

(khoroos), comprising of micro-districts (khesegs). 

The Ulaanbaatar City Master Plan 2030 was approved by the Parliament of Mongolia in 
February 2013. The Master Plan recommends the development of 6 centers along the Peace 
Avenue in the built-up core, 2 subcenters (Bayankhoshuu and Selbe) in middle ger areas, and a 
number of microcenters. Thus, the Master Plan 2030 provides appropriate urban planning 
framework for the development of a network of subcenters under the program. Tranche 1 
investment will cover the two Subcenters of Bayankhoshuu and Selbe, located in the districts of 
Songino Khairkhan in the northwest, and Sukhbaatar and Chingeltei in the north, respectively. 
Songino Khairkhan has a land area of about 1,200 sq. km (about a quarter of the total city area); 
Sukhbaatar, 208 sq. km (a little over 4% of the total city area) and Chingeltei, 89 sq. km (2% of 
the total city area). The Master Plan has zoned the two Subcenters as low density residential 
zones with neighborhood commercial nodes. 

Figure 19. Ulaanbaatar City Master Plan 2030 – Zoning map 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

C. Current land use.  

The existing land uses of the subproject sites are as follows: 

• Of 162-ha of land covered by the Bayankhoshuu Subcenter, about 154 ha (95%) is 
residential (including roads and open areas); 7.5 ha (5%) is devoted to public amenities; 
and 0.5 ha is occupied by the bus station. 

• Of the 156-ha of land covered by the Selbe Subcenter, about 153 (or 98%) is residential 
(including roads and open areas); 1.8 ha (1.2%) is devoted to public amenities; and 0.8 
ha is occupied by the bus station. 

Both of the subcenters have a spontaneous road network design resulting from 
uncontrolled allocation of plots of land, leading to discontinuous routes and variable width of 

unpaved road (often less than 6 m).  

D. Topography 

Ulaanbaatar is situated in the Tuul River valley at 1,350 m (4,430 feet) above mean sea 
level. It is surrounded by the foothills of the Khentii mountain range that includes four mountains 
namely, the Bogd Khan Uul in the south, Chingeltei Uul in the north, Bayanzurkh Uul in the east 
and Songino Khairkhan Uul in the west and north west, rising up to 1,650 and 1,949 m altitude. 

The valley floor with its Tuul River runs due east-west, with the extent of the City stretching 
out over a length of about 27 km from east to west (Figure V-2). The north-south width of the 
valley is about 4 km at Ulaanbaatar’s central area. Additionally, the ger areas spread out almost 
at all sides of the central area, but predominantly to the north, east and west. Terrain is relatively 
flat at the city center and gently to steeply rolling in the 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 Tranche 1 subcenters are located in relatively flat to rolling terrain with 
some gullies serving as outfalls for surface drainage. 

Figure 20. Topography in Selbe (left) and Bayankhoshuu (right) Subcenter  

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

E. Geology  

Geologically, the Ulaanbaatar region belongs to the Khentii geosynclinals depression. 
Ulaanbaatar City is mainly underlain by Cambrian, Devonian and Carboniferous sandstone and 
mudstone. It is located on an alluvial plain. Top soil layer is very fine grained; it is easily picked 
up by wind action. MET confirmed that the soil in the City is low in permeability. Gullying and 
erosion is visible on steep slopes in the ger areas to the north, including in Bayankhoshuu and 
Selbe Subcenter. 

The geomorphology of the Tuul river basin is included generally in a mountainous area 
and formed from mountain range, its mountainside and foot, streams, river mount, valley and 
narrow ravines. The mountains surrounding the river basin become a recharge region of 
groundwater; the valley of UB is an accumulation, transference foot region. The geological 
structure of the basin covers granite rock penetrated sedimentary, magic rocks of Cambrian, 
Devon, Carbon periods frozen on depth at Jurassic and Triassic periods that distributed. Tertiary 
(Neocene, Paleocene) sediments are averagely 80 m thick, mainly have clayish structure of not 
penetrated water. Modern quaternary of Holocene aged alluvial, lake, and wind originated 
sediments distributed along Tuul river valley contains comparatively high content of groundwater 
resources. 

F. Climate   

Climate of Ulaanbaatar city is drastic of cool region and continental climate, has four 
seasons,  winter is  very cold, the absolute cold temperature is -49°C (in February of 1954). The 
absolute hot temperature is 39.5°C (in 2005), difference between the absolute cold and hot 
temperature is high. Yearly average temperature is -3.0°C, the coldest months is January (-
26.0°C), number of days with temperature below -30.0°C is about 40 days, snow cover is formed 
for 130 days from 10 November until 20 March, thickness of snow cover is 1.8 centimeters, 
monthly average temperature is -27.4°C in January and 17.1°C in July. The highest temperature 

is 39°C in July and the coldest temperature is -40°C in January.   

Number of days without wind is about 100 days, average wind speed is 14.3 to 4.8 m/sec 
or 2.7m/sec and the prevalent direction is wind of northwest. Wind speed is 1.9 to 6.5m/sec in 
spring, 0.7 to 2.8m/sec in  winter, 1.5 to 5.5m/sec in other quarters. The highest wind speed is 
40m/sec. There is  few occurrence of wind in winter and high occurrences in spring.   

Number of sunny days is about 250 days. In consideration to multi-years average, term of 
solar irradiance is 2816 hours,  duration of sunny time is 5.5 to 5.6 hours in December, 9.5 to 10 
hours in May. 40 to 42% 535.3 to 599.4 kWH/m2  of overall solar radiation is dispersed light. 
Yearly average solar irradiance is 1276.7 to 1379.8kWH/m2.   

G. Air quality   

Within the framework of the expanded research on air quality, it aimed to make 
measurement of air pollutant substances in territory of seventh and ninth Khoroo of 
Songinokhairkhan district, Ulaanbaatar city and Bayankhoshuu subcenter and daily change of 
pollutant substances. On March 26, 2018, D. Tumendelger and E. Solongo, analyzer of Central 
Environmental Lab measured sulfurous gas, small –sized particles, nitrogen dioxide and ozone, 
air temperature, air pressure and wind direction in territory of project field.  Air quality meets 



 

  

 

 

MNS4585:2016 standard of Mongolia. There is a control point UB-09 of Central lab of 
environment and meteorology of National Hydrology, Meteorology and Environmental Research 
near to the project field. the control point measures sulfurous gas and nitrogen dioxide for whole 
year. Average value of years from 2012 to 2017 was compared to air quality standard 
MNS4585:2016  and daily average standard of the world health organization.  

H. Water environment   

It measured underground and ground surface resource of water, water regime, quality and 
probable adverse impact of  Selbe subcenter and researched scope of impact, covering scope, 
continuation and occurrence probability in accordance with the following methods.  Adverse 
impacts of the project were determined preliminarily and fully and possible impacts after mitigation 
measures were determined. Research on surface water was made within the territory of the 
project and it determined location, direction and type of surface water, water supply source that 
may be impacted, location of  all objects, mechanism of surface water flow, location and direction  
of  border and ravines,  resources of surface water flow, objects that may impact on flow, direction 
and distance to be started from each object, slope of land surface and main direction of surface 

and underground water resource.   

By establishing pure water line and sewage system, connecting to central grid within the 
framework, it is significant to reduce numbers of households that use drinking water from artesian 
well and improve water resources of Selbe river. However, during earth work and construction 
works, pollutant, lubricant materials and fuels may be leaked to ravine and ditch.   

In April of 2018, short –term research was made within the framework of the detailed 
environmental impact assessment, samples were collected from Selbe river and artesian well of 
the 18th Khoroo, analyzed by Hydrological Lab of Geography and Geo-ecological Institute of the 
Mongolian Academy of Sciences. Water of Selbe river is classified in the first type of class of 
calcium, fresh and soft water and meets MNS900:2018 standard of drinking water. water of 
artesian well is classified in the third type of mixed and calcium class, fresh like, very hard water, 
calcium ion and general hardness meets MNS900:2018 standard of drinking water.   

I. Soil layer 

Soil layer was eroded very much in project area, along auto road and in the building zone 
and soil have lost the primary characteristic, fertile layer got thin and underground rocks got open 
due to technogenic impacts. Moreover, due to antropogenic impact, covering layer is formed in 
superficial part of soil. In urban residential and building zone, earth is stripped, land surface is 
covered with new fertile soil, formed as urbanasiom soil, whereas in suburb of the city, summering 
place and ger area, due to the people’s impact, fertile layer of land surface was destroyed, was 
covered by accumulated materials, layers were intermingled mechanically and encountered 
technogenic changes. The above-mentioned change is frequently occurred within the project field, 
ground surface was actively eroded in well, bus stop and shop, underground rocks got open, 
small-sized particles were accumulated in superficial part of the soil.  Basic research of soil was 
made in the territory of Khoroo 7, 8, 9, 10 and 28 of Songoinokhairkhan district, Ulaanbaatar city 
that Bayankhoshuu subcenter project will be implemented, pollution, content, spread and 

environmental impact of heavy metals were determined.  



 

  

 

 

Moreover, soil of the project field is thin, fully soaked by summer rain, included medium 
level of clay, pollination may be flowed by water flow along slope surface and accumulated to 
underground and artesian water.  Samples were collected in 9 points in Bayankhoshuu subcenter 
in 2018 and heavy elements were analyzed.  

The selected place of the Selbe subcenter has already entered technogenic impact and 
settlement. Geological formation covers the southern skirt of Chingeltei mountain, terrace of 
Chingeltei and Selbe river.   

The kindergarten and  vocational training center will be built on the southern skirt of Zurkh 
mountain as part of Chingeltei mountains, lower part of mountain skirt and terrace of Chingeltei 
river. The power station will be built in system of Selbe river. Geo-morphology of the 
abovementioned zone is the southwestern part of Khentii mountainous region and the eighth 
circle of Bogdkhan mountain. Mountains with average height entered certain erosion, mountains 
have abrupt sharp peaks, lateral sides of the mountains were eroded due to water, big ditch and 
ravines were formed. Depending on these characteristics of landscape and formation, proluvian 
and deluvian rocks are prevalent in skirt of the mountain and entered soil formation.  On 08 and 
09 March 2018, the field study of soil was made in the 14th and 18th Khoroo of Chingeltei district, 
the field that vocational training center and thermal station will be built in valley of Selbe river in 
accordance with basic map of the detailed environmental impact assessment, research points of 
soil and the project implementing points. In the field study of soil, spread and border of the 
prevalent type of soil was determined, cross section and digging method was used and the 
samples were collected from soil layers. In the field study, two cross sections were made in the 
project field and 7 samples were collected to analyze pollution of heavy elements and bacterial 

pollution.  

The project field has being used for purpose of ger area from 1980, natural soil cover and 
vegetation cover was eroded and degraded. In ecologic and economic estimation of soil, 0.7 
hectares soil of kindergarten and 0.7 hectares area vocational training center,1.2 hectares area 
of thermal station, 1.7 hectares of flood dam, 4.7 hectares of auto road, 2.9 hectares of green 
structure and equipping works, 0.3 hectares of sewage collector line, in total, 12.8 hectares soil 
will be affected serious erosion and degradation. Humus resources in the common types of soil 
were considered by full cross section of soil layers of the project field kindergarten and vocational 
training center. Soil with serious acute erosion and degradation was represented by cross section 
of soil that was impacted by antropogenic impact. Therefore, the following humus, mobile 
phosphorus, potassium and soil fertility will be lost due to the project. Herein:   

 1 hectare  х 1.0 gr/см3 х 30см х  5.9% =177.0 tons of humus-,    

 1 hectare  х 1.0 gr/см3 х 30см х 4.7mг/100г = 2580.0 kg of phosphorus   

 1 hectare  х 1.0 gr/см3 х 30см х52.4mг/100г = 2620.0кг mobile potassium 

J. Flora   

Songinokhairkhan district of Ulaanbaatar city is classified in great zone of Euro-Asian 
territory, sub great region of Central Asia, region of mountainous forest and sub region of Orkhon 
and Selenge 4 (4 – National atlas of The People’s Republic of Mongolia). There are two 



 

  

 

 

vegetations such as Stipa – perennial grassy plants and Carex -Leymus . According the research, 
14 species of 13 types of 9 families were registered. For species, tree -1, perennial grass -7, 
biennial plants2, annual plants – 3. Aspen and sea buckthorn are domesticated.  Because ger 
area was located in the research field, vegetation cover was actively damaged.  

In other words, due to the people’s impact, vegetation cover encountered antropogenic 
succession, old vegetation of stipe and vegetation of perennial grassy plants was changed with 
annual Artemisia. Therefore, record was made in places of fifty households building, vocational 
training center, a 240 children kindergarten and building of electricity supply in accordance with 
the above-mentioned method.  

Around the research fields, field with vegetation cover are fewer. For resources of 
vegetation cover, prevalent and auxiliary plants was evaluated in cop 1-sp and other species were 
evaluated in sp-sol. The most of general vegetation cover are Carex diruiscula, armesia scoparia, 

Artemisia macrocephala and chenopodium album.   

K. Fauna  

Ger area is distinguished from other zones of the city. Among the animals, birds are close 
the people. Although bird nest is not significant, the birds eats residues of fodder, food materials 
and carrion of animals, some birds gather in search of prey and stay over in cold winter. Almost, 
there is no any tree except aspen, larch and brushwood in household’s fence. Because number 
of stray dog and cats is high, for birds, it is difficult to live.   

Waste points around the city is main place of birds to search prey. It also impacts on 
Bayankhoshuu. Reason is that animals of such place actively penetrate to neighbor places. 
Therefore, in our research place, raven, Pyrrhocorax pyrrhocorax, Milvus migrans, Corvus 
dauuricus / Coloeus dauuricus and Pica pica gathers here in summer.  Especially, in our current 
condition, waste is not sorted, food materials are mixed and littered with other waste, it negatively 
impacts on proper use of waste point and area of waste point has been expanding day by day. In 
such places, number of euriphage, miophage and entomophage birds has been increasing, some 
disease microbe is spread to other place.     

L. Natural disasters  

 Natural disasters in the area surrounding Ulaanbaatar are mainly caused by forest fires, 
floods, extreme cold, snow storms and disease outbreaks. Forest fires accounted for 49% of the 
disaster events during the period 1990-2000. During this period, floods, contagious disease 
outbreaks (human and animals combined), extreme cold and snow storms, and earthquakes 
accounted for 11%, 13%, 5% and 4%, respectively8. 

 Seismic hazard. The seismic activity in Mongolia is related to its location between the 

compressive structures associated with the collision of the Indian-Australian plate with the 
Eurasian plate on the one hand and the extensional structure associated with the Baykal rift 
system on the other. The historical records (1903 onward) of the seismicity in Mongolia show a 
high concentration of seismic activity along the Mongolian-Altay and Gobi-Altay ranges and the 
north western border with Russia and around Mogod east of Hangay Mountain. The Research 

 
8 External Monitoring Report 2019 by External consultant firm (S.E.C) 



 

  

 

 

Center of Astronomy and Geophysics of the Mongolian Academy of Sciences (RCAG) has 
partnered with the French organization, ‘Département analyse, surveillance, environnement’ 

(DASE) in order to assess the seismic hazard of Mongolia and Ulaanbaatar.  

 The results of their assessment were derived through a full review of Mongolia’s seismic 
activity and attenuation laws were redefined. Following a natural seismic ‘crisis’ or ‘sequence’ in 
2005, the rate of seismic activity started to increase after years of stability. The seismic crisis led 
to the RCAG and DASE research and a new fault system became apparent. Paleo-seismicity 
research along a fault-line scarp shows that earthquakes of around magnitude 8.0 are possible 
around Ulaanbaatar City. Active faults near Ulaanbaatar include (i) Emeelt fault, 30 km, possible 
magnitude 6.8, approximately 30 km from the City; (ii) Gunjiin Fault, 15-20 km, possible 
magnitude 7.0, approximately 30 km from the City; and (iii) Hustai Fault, 200 km (main fault 70-
80 km), possible magnitude of 8.0, approximately 40 km from the City. 

 Flooding and waterlogging. Localized flooding can be caused in the City through heavy 
rain events due to poor surface drainage. The flooding is ephemeral and the water subsides 
rapidly. More than 75% of precipitation in the City occurs in July and August. Serious floods, 
mainly caused by the Tuul River occurred in 1915, 1939, 1959, 1966, 1967, 1971, 1973, 1982 
and 2003. In 1966, the Tuul River water level reached 3.2 m with a flow of 1,500-1,800 m3/s and 
the flood killed over 100 people.shows the flood prone areas in Ulaanbaatar and the Tranche 1 
Subcenters to have flood prone areas, appears to be the areas along the gullies. 

Figure 21. Selbe subcenter flood hazard, risk level 
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Figure 22. Bayakhoshuu subcenter flood hazard, risk level 
Danger Coverage 
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M. Ecological Resources 

Protected areas. In Ulaanbaatar, there is one special protected area (SPA), the Bogd 
Khan Uul SPA, located in the southern edge of the city; one nature park (NP), the Gorkhi-Terelj 
NP, located in the eastern edge of the city; and two registered natural resource conservation 
areas,  Bayanzurkh Mountain, located between the Bogd Khan Uul SPA and the Gorkhi-Terelj 
NP, and the Bayangol Naramsal Resort, located northwest of the city. In November 2012, the 
Capital City Citizens Representative Khural (City Council) issued a resolution declaring the 
headstream area of about 2,072 ha that flows to the Selbe River, a special protected area. The 

Tranche 1 subproject sites are not within, adjacent or close to these areas. 

N. Physical Cultural Resources 

 There are 4 structures of religious importance in Bayankhoshuu, 2 small Buddhist temples 
(1 storey, wood and clay mixed small buildings, one was built in 1989 and another in 2008) and 
2 small Christian oratories (1 storey ordinary brick houses, one was built in 2004). The structures 
have no cultural heritage value, but the Buddhist monks expressed their wish to keep the temples 
if there will be development. None of these structures will be affected by the Project (confirmed in 



 

  

 

 

the draft LARP). No other physical cultural resources are adjacent or close to Bayankhoshuu 
Subcenter; or within, adjacent or close to, Selbe Subcenter and the CWWTP. 

O. Socioeconomic Indicators 

 Gross  domestic  product.  Ulaanbaatar  currently  generates  more  than  65%  of 
Mongolia’s  gross  domestic  product.  Ulaanbaatar’s  economic  structure  consists  of  services 
(65.0%), industry and construction (34.6%) and agriculture (0.4%). Retail and wholesale, 
manufacturing, mining and quarrying, construction, transportation and storing services comprise 
the bulk of its economic activities. Job offered to migrants from the countryside mostly come from 
factories, hotels and restaurants.  

 Population. By the end of 2018, Mongolia had a resident population of 3.23 million, of 
which about 65%) lived in urban areas. Nearly 46% of the country’s total resident population (or 
1.3 million) were in Ulaanbaatar City, representing some 65% of the total urban population. In 
Ulaanbaatar, majority of its resident population live in the ger areas. According to the JICA Study 
on Improving the Living Conditions of Ger Areas in Ulaanbaatar, ger population in the 6 central 
districts of Bayangol, Bayanzurkh, Chingeltei, Khan-Uul, Songino Khairkhan and Sukhbaatar 
reached 780,000 in 2018 (or about 60% of Ulaanbaatar population). About 40% of this total ger 
population are in Songino Khairkhan, Sukhbaatar and Chingeltei Districts, in which the two 

Tranche 1 subcenters are located. 

 Population and density in Project Subcenters. The total population within the two 

subcenters in 2018 has been estimated under the Project Preparation Technical Assistance 
(PPTA) to be about 15,300, of which about 49% (7,500 persons) are within the Bayankhoshuu 
Subcenter, and 51% (7,800 persons), within the Selbe Subcenter. With a land area of about 162 
ha, Bayankhoshuu Subcenter has a gross population density of 46 ppha; Selbe SC with 156 ha 
of land area, 50 pph. 

 Ethnic minorities. The national census conducted in Mongolia in 2018 identified the 

Khalkha Mongols as the largest ethnic group constituting 84.5% of the total population of the 
country. There are 29 ethnic groups identified as citizens in Mongolia; with the majority belonging 

to the eight groups including Kazak, Dorvod, Bayad, and Buriat. 

Income and employment. In Ulaanbaatar, the average monthly income of a household 

is MNT 1,368,251 city; or an average monthly income per person of MNT 1,119,700.  In 2018, 
the country registered an unemployment rate of 7.6%; Ulaanbaatar had 5.6%.9 

 Access to housing. Of the total ger households in Ulaanbaatar, nearly 56% live in houses 
with floor areas ranging from 21-40 m2; while 44% live in traditional gers. In the City’s subcenters, 
25% of the households live in traditional gers. According to the SES-WTPS, 23% of the 
households in Bayankhoshuu and 27% in Selbe live in traditional gers. The profile of khashaa 
(plot) ownership indicate that 84% of the households are khashaa owners, 13 percent are 
residents without paying rent, and 3.5 percent are renting. The survey results further show that 

approximately 1.7 households live in one khashaa. 

 

 9 Mongolian Statistical Yearbook 2018. National Statistical Office of Mongolia. 



 

  

 

 

Education service: there are two complete secondary school (the 67th and 76th) in 
Bayankhoshuu subcenter. In consideration of the research on school attendance of the school 
age children, the parents are worried about number of extremely high number of the studying 
children. But, attendance of pre-school education is lower than national average. For reason, 54% 
of the research participants answered as other reason.  

In other words, the children’s dropping out are caused by reasons other than work, 
employment and caring family member. Main reason of national dropping out cases are, 
difference of statistical registration and demographic registration, life problem, remote distance to 
school, discrimination of the colleagues and classmates, intellectual capacity, mental 
retardedness and disability.  

Health service. The families visit to family hospital firstly and they are satisfactory to 
service of family hospital. Being served by family hospital doesn’t long time and service is free. 
Moreover, in current years, family hospitals are being established in all khoroos to provide first –
level health service to the residents.  

44.3% of all ger area of the city live in Mongolian ger (Mongolian traditional dwelling), 
whereas, 24.9% live in ger and it is proving that they are living for many years. Area of their house 
is wider than average of Ulaanbaatar city (59.2m2) and many residents live in one household.  

Monthly average cost of one household is 885 thousand Tugrugs and higher than by 40 
000 Tugrugs than average of Ulaanbaatar city. 52.9% of their income are formed from salary and 
permanent income. Difference between families with highest and lowest income are higher in 
Selbe subcenter.  

In comparison to the remote khoroolol and khoroo of the city, the subcenters is close to 
the public service, the people ‘s demand and price of the goods are higher. In Ulaanbaatar city, 
fences of Gandan khoroolol cost highest, fences of Chingeltei district cost in next places. In 
consideration of the research, some fences were costed extremely high.  

 Families and households in selected sub centers are most not satisfactory on the living 
place. Reason is that they live near to flood dam, flood danger increases in warm quarter, soil is 
marshy (ground of some fences were covered by ice), wastes are accumulated very much along 
the flood dam. Bayankhoshuu subcenter is remote and far from the center of the city, dust is high. 
These are stressor factor for them.  

Water supply service. In current years, many projects were implemented to improve 
service and sufficiency of water distributions w ells, the wells were connected by the central line, 
these works provided real results to the residents of ger area and resolved many problems such 
as water absence in well and long order. 65% of households are satisfactory on current water 
supply service.  

Sewage system. Households of ger area use outdoor toilet and it is main reason of 
infectious disease. In addition, there are many problems such as bas smell, quick filling dirty and 
ugly condition of outdoor toilets. 18.7% of households are satisfactory in current toilets because 
khoroo’s administration provides no-smelling sterilizing substance and content of the outdoor 
toilet is sucked by vacuum truck.  



 

  

 

 

Heating system. 54.5% of the households use traditional furnace to heat the house and 
ger. In current years, smokeless furnace and improved furnace are introduced to practice, are 
significant to save time and work, reduce air pollution. Moreover, electrical heater are being used 
widely.  

But, use of coal as main reason of air pollution and carbon oxides is being continued. In 
comparison to households of public housing, households of ger area spend 7 times higher costs 
in a month and 5 times higher costs in a year. Therefore, it should change this system increasing 

air pollution with higher cost.  

Waste. 1000 to 1200 tons of waste are loaded daily in Ulaanbaatar cit. open waste of ger 
area adversely impacts on environment and society and pollute surface and underground water. 
Waste disposal fee is collected with electricity fee. In current years, the residents’ tendency to not 
throw away in open and public place and load in waste truck was increased.  

Energy. 42% of the households of the subcenter are satisfied with electricity supply 
because of many works concerning reduction of electricity loss, electricity fee accounts for 2.55 
of monthly household fees. Although the research participant households warmly receives the 
project, they are hesitant on real results of the project. Especially, the elder people answered they 
can’t see the results after many years. Therefore, it is important to well present the project results 

and high possibility of implementation.  

Five packs of loan provided by the project were compared to household income of the 

subcenter:  

 If the household selects the lowest loan pack of 3 million Trugrugs for improvement of 
water supply and heating, 21.5% of monthly household income + 1% for service fee = at 
least 22.5% of monthly household income. In other words, the household will spend 22.5% 
of monthly household income.  

 If the household selected the highest loan pack, 35.8% of monthly household income + 
4.7% for service fee = 40.5% of monthly household income. In other word, the household 
will spend 40.5% of monthly household income.  

 In estimating 10% of all households with highest income as specified above, in case of 
selection of the lowest pack (3 million Tugrugs), the household will spend 12.2% of all 
income for loan repayment and service, in case of selection of the highest pack, the 
household will spend 22% of all income for loan repayment and service.  

 Moreover, in estimating 10% of all households with lowest income as specified above, in 
case of selection of the lowest pack (3 million Tugrugs), the household will spend 67.5% 
of all income for loan repayment and service.  

Research on legal entities. 182 legal entities were involved in the research, the most of 
them carries out in the sector of trade and service. 80.5% of trade and service companies is food 
shops. 76.9% of all research participants is directors of the legal entity ad 19.8% is executive 
director. 88.5% of these legal entities is in the private sector and 11.5% is in joint venture. Number 
of workers are different in the subcenters, average number of legal entities is 3 in Bayankhoshuu 



 

  

 

 

subcenter and 1 in Selbe subcenter, average age is 35. 79.1% of all legal entities works in own 
land and they are ready to make independent decision.  

The highest proportion of legal entities’ cost account for resalable products, salary costs 
takes the next place because of high number of retail sale and whole sale businessmen.  

 

Socio-economic information of the participants of the selected subcenters’ and the 

development programs. Ger area of Ulaanbaatar city is not ordered, not connected to the central 
line and network, mainly, roads are earthy roads, infrastructural supply is not good, water supply, 
sewage system, heating line, auto road and economic supply were not developed. Due to basic 
infrastructure and service insufficiency, living and hygiene conditions of ger area were formed. 
Due to bad design and view, economic and investment opportunities are restricted. In 2011, 
poverty level of the city was 26.6% in 2011. (Basic statistics, Year 2013, Asian Development 

Bank). According to socio-economic research, poverty level of Bayankhoshuu and Selbe 
subcenter is 20% (Socio-economic readiness and research on payment readiness of social and 
economic fee of Bayankhoshuu and Selbe subcenter. Program to develop subcenters of ger area 
of Ulaanbaatar city and support investment Asian Development Bank and TBTT). Living costs 
were at least 506 000 Tugrugs (305 USD), monthly average household income was 335 231 
Tugrugs (231USD). All poor households of Bayankhoshuu subcenter is less higher than that of 
Selbe subcenter. 

Water supply and hygiene: 95% of Selbe subcenter’s households and 90% of 
Bayankhoshuu subcenter’s households carries water from central well and the remained 
households use drinking water from private wells. The households go to central well three times 
weekly, pushing forward a cart with plastic containers at a distance of 200 meters. Daily water 
consumption of one citizen of Ulaanbaatar city is 89 liters, whereas average daily use of one 
citizen of ger area is 4 to 10 liters and is five times lower than necessary daily water consumption 
for physical use, hygiene and other purposes. (Baselines of children and women of Ulaanbaatar 
city, UNICEF-Mongolia, Ulaanbaatar , year 2007). 94% to 96% of households of Bayankhoshuu 
and Selbe subcenter use outdoor toilet in fence and their outdoor toilets are located at a distance 
of 11 to 12 meters from the house. 27% of the research participants answered that outdoor hole 
toilet is difficult, especially, very difficult in cold time.  

Heating service The most (59%) of the Bayankhoshuu subcenter’s households use 
traditional furnace, electrical heater and the improved furnace. The most households of Selbe 
subcenter (57%) use electrical heater, the remained households use traditional heating system, 

traditional furnace and improved furnace.  

Kindergartens’ supply and sufficiency. In Bayankhoshuu subcenter, there are 7 
kindergartens in four khoroos except for 7th and 28th Khoroo. Moreover, there are three complete 
secondary schools (with 45 690 pupils) in three khoroos except for Khoroo 7, 10 and 28. These 
schools and kindergartens work in difficult conditions by two times higher load (Baselines of 
children and women of Ulaanbaatar city, UNICEF-Mongolia, Ulaanbaatar , year 2007). 50% of 
pre-school children (2 to 6 years of age) are involved in public kindergarten in the subcenter. The 
remained 50% are not involved in the kindergartens due to insufficient number of kindergartens, 
the parents’ insolvency, absence of official residential address. Although school and kindergarten 



 

  

 

 

are located within or outside the subcenter, the most children (70%) walk to school and 
kindergarten.  

Micro and medium enterprises. 14% of the research participants form household 
income by small and medium business. More than 14% of Bayankhoshuu subcenter’s households 
and 13% of Selbe Bayankhoshuu subcenter’s households form household income from small and 
medium business. The most of them (46%) carries out trade, 23% carries out service. 41% of 
small enterprises carries out business in own fence. About 25% of the research participants 
carries out business in subcenter, 17% carries out business in the center of the city. In addition 
to micro business of households, 182 business organizations were involved in the TBTT research, 
50.5% of them (92 organizations) work in Bayankhoshuu subcenter and 49.5% (90 organziations) 
work in Selbe subcenter. 88.5% of these business organizations is owned by one owner, 11.5% 
is joint venture. 55.5% of them is small and medium enterprises, 38.5% is company, 3.3% is non-
governmental organization , 2.2% is partnership and 0.6% is cooperatives. For business sector, 
64.8% or 118 organizations work in the sector of retail sale and wholesale, therein, 80.5% work 
in food sector, 29.1% work in service sector, 3.3% work in production sector. Service sectors are 
auto repair, teahouse, shoe repair, hot water, pub, karaoke, billiard, tennis, car washing, internet 
café and hairdresser.  

Skill evaluation. Project Preparation Technical Assistance Facility Project processed 
Skills and Human Needs Evaluation in cooperation with The United Nations Human Settlement 
Programme. According to this skill research, there are many workers such as carpenter, builder, 
welder and derivers in Bayankhoshuu subcenter and Selbe subcenter. In other sector, 
seamstress, shoe repairman, driver and cook account for more percent. Number of electrical 
engineer, excavator operator, painter, welder, sanitary engineer of sewage system, mechanic, 
crane operator, teacher, seamstress, English translator and nurses are few and not sufficient. 
Interest-bases micro businesses are hairdresser, beauty, cook, pastry, accounting, seamstress, 

electrician and computer repair.  

Current existing business development program (Interview N. Tungalag, chairman of 
The Capital City’s Labour Authority and D. Oyungerel, chairman of Employment Authority, June 
28, 2013).  

The Capital City’s Labour Authority have established business development center for 
1000 peasants in the 21st Khoroo of Songinokhairkhan district, Ulaanbaatar city at a distance of 
70 kilometers from city’s center. Three –years program provides free knowledge of farmer’s 
technology, land management, operation of equipment and tools, seedling, living facilities, sales 
and provides marketing support and workplaces. The students of business development center 
don’t pay any fee and tuition fee. They plant common vegetables such as carrot, tomato, cabbage 
and white carrot. 100 poor, unemployed and disables citizens were selected from nine districts of 
the city and were involved in the project. Budget and finance of the business development center 
of the business development center is financed from Labour Fund of The Capital City’s 

Administration. 
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VI. ANTICIPATED ENVIRONMENTAL IMPACTS & MITIGATION MEASURES 

Goal of the anticipated impact assessment is to determine all potential and adverse 
environmental impacts during construction and operational stages of the subcomponents of the 
Tranche 1, and to help processing mitigation measures for each adverse impacts.  

A. Determining impacts  

The following signs will be written in crossing location of the project work and 
environmental component.  

- Negative impact, “X” sign  
- No impact, “O” sign  
- Positive impact, “+” sign will be written.  

In general, cells of the tables present relations and correlations between the project works 
and environment. For impact level, such activity may impact on one and many elements  of 
environment. Note: the project works in the first column may have certain impact or may not have 
certain impact. Impact means probable and possible situation that may be formed and occurred 
in case of not implementing preventative works. but, these impacts may be determined for the 
such project in most cases. Moreover, the impacts may be changed. In determining possible and 
probable impact on environment, the below –mentioned factors will be considered. Herein:  

- Type and quantity of gas pollutant in air  
- Pollution degree of pollutants in water, cleaning, sterilization and disposing methods  
- Sources that are forming hard waste (dangerous and non-dangerous waste, storage and 

transportation of the waste) 
- Impact on local people (sound, noisiness, dust, light, traffic movement and other probable 

impacts) 
- Impacts on society, economy, tradition and culture  
- Requirements on human resources during high demand of construction materials and 

products and beginning of the project, need and supply of human resources   
- Land exploitation and change of land exploitation 

The project works that are impacting on environment are named as the environmental 
issues of the project. To determine each impact  by impact intensity, scope and spread, such 
impact must be  related to concerning environmental factors and elements.  

Table 16. Criteria on determination of environmental impact 

Type / assessment  Criteria  

М: force and spread  
Level  -1 Low and short –term impact – in case of meeting both criteria  
Level  -2 Medium impact or medium –term impact – in case of meeting of one of both 

criteria.  
Level  -3 Active –r long-term impact – in case of meeting one of both criteria.  
Impact level  
Low impact  Force and 

spread is low.  
Short 
term  

It may be rehabilitated within six months after end 
of the project.  

Medium impact  Force and 
spread is 
medium. 

Medium 
term  

It may be rehabilitated for term from 6 months to 
2 years after end of the project. 



 

69 

 

Type / assessment  Criteria  

Active impact  Force and 
spread is high. 

Long 
term  

It may be rehabilitated for term from 2 years and 
above after end of the project. 

S: Scope and geographic spread  
Assessment = 1 Impact area: only within project area.  
Assessment = 2 Impact area: within 500 meters radius around the project area.  
Assessment = 3 Impact area: behind 500 meters radius around the project area.  
F: Frequency and probability  
Assessment = 1 Low probability: the impacts were occurred in similar projects, almost, these will 

not be occurred.  
Assessment = 2 Medium probability: it is available to be occurred in the project.  
Assessment = 3 High probability: it will be occurred for the project.  
Total level =М х S х 
F 

Assessment  Force of environmental impact  

Low level of impact  <6 Low – not considerable.  
Medium level of 
impact 

6-18 Medium – it is available to prevent and mitigate impacts.  

High level of impact  > 18 Active or high impact – it is available to prevent and mitigate 
impacts.  

Impacts that are available to be mitigated: in despite of high force, it is available to reduce and mitigate 
the impacts.  
Positive and useful impacts: in despite of high force, it is available to reduce and mitigate the impacts.  

The environmental issues of the project is presented in Table 17, then, force and spread 
of the impacts will be determined on each impactor, the results will be included in final table of 
environmental monitoring. If the total number of the project contractual works and environmental 
issues are 6 or above, project shall be researched fully. If  the total number of the project 
contractutal works and environmental issues are below 6, it is not necessary to fully research it. 

Table 17. Assessment table of environmental impacts 

Environme
ntal issues  

Probable impacts  Impact weight  
MxSx F Total assessment and 

weight  
Construction stage 

Auto road, 
thermal 
line, pure 
water line, 
sewage 
line, flood 
dam, 
electrical 
supply line 
and 
substation  

Dust may impact on agriculture and plantation of 
local people.  

2x2x3 12-medium  

Due to ground water flow, flood may be occurred.  1x2x3 6 – low  
Due to ground water flow and soil erosion, clay 
may be accumulated in water drainage line.  

2x1x3 
 

6 – low  

Waste water may enter in water flow, water pool 
and deteriorate water quality.  

2x1x3 6 – low  

Due earth works may negatively impact on local 
flora and fauna and animals may escape from the 
project area.  

2x2x3 12 – medium  

It will enter in condition that it is not available to 
use other types of land exploitation.  

2x1x3 6 –low  

Waste water, dust and fine particle may impact 
local water quality.  

2x3x3 18 – high  

Work place and socio-economic activities may 
impact on local people and at provincial level.  

3x2x3 18 – high  

Traffic accident may be occurred during traffic 
movement and operation.  

2x2x3 12 – medium  

Operational acitivities 
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Environme
ntal issues  

Probable impacts  Impact weight  
MxSx F Total assessment and 

weight  
Auto road, 
thermal 
line, pure 
water line, 
sewage 
line, flood 
dam, 
electrical 
supply line 
and 
substation 

During infrastructural and earth works, dust and 
particle may be floated and air quality may be 
deteriorated.  

2x2x2 8 – medium 

Waste caused by the project activities may 
negatively impact on quality of surface water.   

2x2x2 8 - medium 

Due to waste, quality of underground water may 
be deteriorated.  

3x2x2 12- medium 

During the project activities, liquid waste may 
negatively impact on surface and underground 
water.  

3x2x3 18 – high  

Waste will provide negative impact on water flora 
and fauna and may destroy them.  

2x2x3 12- medium  

It will negatively impact on species of flora and 
fauna.  

3x2x2 12- medium 

It may enter in difficult situation to use project 
area.  

3x2x2 12- medium 

Due to waste dust and particle, local water quality 
may be deteriorated.  

3x3x3 18 – high  

Work place will be created and it will provide 
positive impact on society and economy.  

1x2x3 6 – low  

During collection, storage, transport and disposal 
of waste, the project, it will provide negative 
impact on the project workers, local residents and 
citizens’  health and safety.  

3x2x2 12- medium  

Note: Assessment evaluation scores will be depended on the researcher’s method, skills and 
tendency.  

B.  SOURCES OF ENVIRONMENTAL IMPACTS  

Assessment of impacts on air quality  

Bayankhoshuu and Selbe subcenter are located in ger area with highest air pollution of 
Ulaanbaatar city and air  is very much polluted by smoke of ger area, the smoke is carried to 
center of the city by wind.  

Healthy impact of common pollutants:  

Dust:  

Dusts exist in hard and liquid form in atmosphere. Short (for 1 to 24 hours) and long –term 
impact of dust smaller than 10 micrometers becomes main factor of morbidity and mortality of 
cardiovascular and respiratory system. The people with cardiovascular and respiratory system, 
especially, chronic disease of cardiovascular system, coronary vessel, bronchial asthma and 
elder people (who have not heart and lung disease) are sensitive to dusts. Due to dust impact, 
the people with heart disease encounter heartache, tremble, breathe difficulty, tiredness and 
arrhythmia. Dusts increases sensitivity and vulnerability to  respiratory disease and irritates 

chronic respiratory disease.  
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Carbon dioxide:  

Gas without smell and color, it is formed due to incomplete combustion and burning of 
carbon of fuel and firewood. Carbon dioxide penetrates into blood through lung, merges as 
carboxyhemoglobin with hemoglobin that transport oxygen to  human organs and tissues, due to 
formation of carboxyhemoglobin, human organs and tissues enter oxygen deficiency. The people 
with heart disease, especially, stenocardia have highest risk. If the people enter in oxygen 
deficiency in high loading works, heartache and other signs of  respiratory and cardiovascular 
system  are appeared. The people with cardiovascular (coronary vessel) and respiratory system, 
anemia and bronchitis and the babies are very vulnerable to carbon dioxide.  

Sulfur dioxide:  

The people with bronchitis and physical loading are very sensitive to sulfur dioxide. Main 
effect of the sulfur dioxide is stenosis of respiratory tract, breathe difficulty and noisiness. Due to 
reaction of respiratory tract to sulfur dioxide, cough and sneeze signs are appeared. chronic 
effects of sulfur dioxide are increase of morbidity of respiratory tract, reduction of pulmonary 
protection function and irritation of cardiovascular system. The people with cardiovascular and 
respiratory system, the elders and babies are more sensitive to sulfur dioxide.  

Nitrogen dioxide:  

Gas without color and smell, it has brownish yellow in atmosphere. Nitrogen dioxide  
irritates pulmonary tissue and increases vulnerability to diseases of respiratory tract, increase of 
the people’s sensitivity with bronchitis and inflammation, reduce pulmonary protective function 

and irritate pulmonary and cardiovascular disease.  

Ozone:  

It is composed of three atoms of oxygen. Naturally, ozone is located in upper layer of 
atmosphere and on the ground surface. Depending on location of ozone, it has positive and 
negative impact on human health. Ozone in upper layer of atmosphere filter ultra violet ray and 
protect flora and fauna from destructive impact of ultra violet ray. Ozone near to ground surface 
is dangerous to human health. In doing physical works outside in summer and playing for long 
time, negative impact of ozone is higher. Ozone irritates mucous membrane of respiratory tract 
and reduces pulmonary function.  The people that was impacted by ozone encounter cough, 
sneezing, thoracic pain, tachypnea (rapid  respiration) and hypoventilation. Ozone irritate 
bronchitis and asthma, the people with allergy to pet, spore and mite are very prone to asthma. 
Moreover, ozone increases vulnerability to infectious disease of respiratory tract.  

Yearly general status of air quality around the subcenter  

Automatic control point of Air Control Organization of the Capital City is located nearer to 
the project field. Average values of year 2017 were compared to daily average value of the World 
Health Organization and MNS4585:2016 standard of Mongolia.  
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Sulfurous gas (SO2):  

Figure 23. monthly average content of sulfur dioxide at Bayankhshuu control point 

 

In consideration to yearly average of sulfur dioxide, from November to March of the next 
year, this value exceeds daily average value (20mkm/m3) specified by  The World Health 
Organization and daily average value (50mkm/m) of air quality standard specified by 4585: 2016 
standard of Mongolia exceeds allowable maximum limit from December to February of the next 
year. Especially, daily average value exceeds, 2 to 7 times the standard value specified by The 
World Health Organization in November, from January to March,, exceeds by 1 to 3 times  the 
allowable limit specified by MNS4585:2016 in December, January and February. The project field 
has the most residents of ger area in the capital city, in winter time, the households use crude 

coal and this value exceeds standard value.  
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Nitrogen dioxide:  

Figure 24. monthly average content of nitrogen dioxide at Bayankhshuu control point from 2012 to 
2017 (according to data of air quality office of the capital city) 

 

In consideration to the monthly average content of nitrogen dioxide at Bayankhoshuu 
control point of year 2017, daily value of nitrogen dioxide exceeds the allowable maximum limit of 
nitrogen dioxide specified by MNS4585:2016 standard of Mongolia (20-50mkm/m3) in December, 
January and February. In other months, the value is within the standard value.  

Estimation of dust source during the project of Selbe subcenter  

Within the framework of the project, particulates and particles as the air pollutant with 
highest impact was selected and researched. Due to construction of road, line and network, traffic 
movement and earthwork, dust content in air may be increased. EEA Air Pollutant Emission 
Inventory Guidebook 2016 was used to estimate dust of construction works. Three ways such as 
construction, equipping of infrastructure and network and road construction specified in the 
guidebook were used in our estimation. Total Suspend Particle (TSP), PM10  coarse particulates 
(PM10) and fine particulates (PM2.5) were estimated. Pollutants to be emitted from sources were 
estimated by the below-mentioned formula.  

E� � EF� ∙ A���	
�� ∙  ∙ ���
��� ∙ � �

�%�  (1) 

Ei – emission value of the pollutants (kg/year)  
EFi-emission coefficient of pollutant substances (kg/m2year) 
Aaffectd- area of soil to be eroded due to construction (m2) 
d- duration and years of the construction (month/year) 
PE- evaporation index of precipitation  
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PEindex � 3.16 ∑ � �$
%.&'$(���)*

+%��,%     (2) 

Pi –monthly average precipitation (mm) 
Ti-monthly average temperature (C°) 
s-clay content in soil  (%) 

Table 18. Particulate emission coefficient depending on type of infrastructure 

Types of emission sources EFTSP EFPM10 EFPM2.5 

kg/(м2year) 
For all construction works  1 0.30 0.030 
Other works of construction of road and building  3.3 1 0.1 
Road works  7.7 2.3 0.23 

 
Table 19. Mechanic content of soil (The Institute of Geography and Geo-Ecology of the Mongolian 

Academy of Sciences) 

Cross section No:  
Depth, 
centimeters   

Size of particulate , %(mm) 

Sand  
(2-0.05mm) 

Dust  
(0.05-0.002mm) 

Clay  
(<0.002ìì) 

Songinokhairkhan and 
Bayankhoshuu  

0-20 58.5 29.3 12.2 
20-30 65.8 19.8 14.4 

Precipitation evaporation index  

It estimated monthly average precipitation and monthly average air temperature of 
Ulaanbaatar city as 2017 were estimated according to data of Ulaanbaatar Meteorological Station, 

evaporation index was estimated by formula 2 and was classified in 42 or semi-dry class.  

Operational term:  

Works of auto road, line and network and  earth stripping works to be made in external 
environment of the project and construction works will be performed in warm time that soil was 
thawed from  April to October. The construction works will be performed for six months and in 
converting to year, It will be 6 months / 12 months d is 0.5.  

Total suspend particle (TSP) to be emitted for one year in subcenters of the project, coarse 
particulates (PM10) and fine particulates (PM2.5) were estimated by formula (2) and are 
presented in the below-mentioned formula.  

Table 20. Yearly emission of  particulates and particles of the subcenters E (ton/year) 

Air pollutants  ETSP EPM10 EPM2.5 

Auto road  819.3 244.7 24,5 
Auto road  178.6 53.36 5,3 
Kindergarten  11.1 3.32 0,3 
Vocational training center  5.2 1.56 0,15 
Equipping works along flood dam  204.6 62 6,2 
Protective channel of flood  63.4 19,2 1,9 
Sewage collector line  84.5 25,6 2,6 
Sewage line in residential block  97.7 29,6 3 
Communication service center  0.49 0,14 0,01 
Water reservoir   25.1 7,6 0,76 
From Tasgan  to pump station of the 
western micro district  32.3 9,7 0,96 
Water supply network  26.8 8 0,8 
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Air pollutants  ETSP EPM10 EPM2.5 

Model of building  1.5 0,4 0,04 
Thermal supply line  35.6 10,8 1,1 
Thermal supply line  85.8 26 2,6 
Total:  1672 502 50 

Model of dust and particulate spread in atmosphere of subcenters 

  Dust and particulates caused by the subcenters   of the project were estimated in 
accordance with Aeromodview 8.9.0 (USEPA) guidelines provided by United States 
Environmental  Protection  Agency (EPA) and American Meteorological Society (AMS). The 
model was based on Gaussian Equation. The meteorological data, topographic data of  land 
surface and data of sources are included in the equation. The model is composed of three main 
parts. Herein: data processing of AERMET.topography ( calculation of estimation formula), 
AERMAP (make grid) and AERMOD (process estimative model).  

Table 21. Adjustment of spread modeling 

Specifications  Content  

The used model  AERMOD VIEW 8.9.0 (USEPA) 
Topography  SRTM3/STRM1 Global Data 

( ~90m ) 

Meteorological data of the land 
surface  

Meteorological data of Ulaanbaatar Meteorological Station  of 
2016 and 2017  

The covered land  10 km x 10 km The implementation area of Bayankhoshuu 
subcenter  

The covered substance  Coarse particulate PM10  
Source  Subcenters of the project  

Grid precision of the estimation  300 meters x 300 meters  

The covered term  Six months of the warm time  

 

Main equation of AEROMOD  

Main three dimensional equation of spread model is presented below.  

- � .
�/01∙02

∙ 3 ∙ 456 �− 89
�01:

� ∙ 456 ;− 8<
�02:

=     (3) 

 
3 � �

��/���/�
)
:∙0>

∙ ∑ exp �−�A4 + 2Dℎ��/�2G���(HI,JH  (4) 

 
Herein,  
С = content in land surface  
Q=emission of pollutant substance  
GK  =x directional standard deviation o Gaussian distribution  
GL  = y directional standard deviation o Gaussian distribution 
GM  = z directional standard deviation o Gaussian distribution 
Da= distance of deviated direction from the center of pollution to such point  
dC = distance of linear direction relating to wind deviation from the center of pollution to such point  
g= impact function of Gaussian distribution along Z direction  
H= height to be determined above land surface  
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Distribution of PM10 coarse particulates to be emitted from Bayankhoshuu subcenter 

Figure 25. Distribution of PM particulates during the project implementation term 

 

**In consideration of  the results of the model estimated by average value for the project 
implementation term (average of six months), there is 100 to 400mkg/m2 in Bayankhoshuu and 
construction sites of auto road, kindergarten, vocational training center, flood dam and sewage 
collectors. This value exceeds by 2 to 8 times,  allowable maximum limit specified by 

MNS4585:2016 (50mgm/m3).  
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Figure 26. Daily spread of PM10 particulate with maximum content 

 
 

Daily maximum spread is 300 to 800mkm/m3 and may exceed 3 to 8 times higher than 
allowable maximum limit specified in MNS4585:2016. 
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Figure  27. impact zones of PM10 exceeding  allowable maximum limit 

 

** There may be spread with maximum content higher than standard value in Bayankhoshuu 
subcenter, some parts of thermal line of Bayankhoshuu and the second part of sewage line. 
Moreover, there may be spread with maximum content higher than standard value in some parts 

of the micro district 3 and 4 and around water reservoir . 
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Spread of PM2.5 fine particulates to be emitted from Selbe subcenter   

Figure 28. Yearly average content of PM2.5 during works and activities of the subcenter 

 

** In consideration of  the results of the model of average value (average of 6 months)  of PM2.5 
particulates and particles to be emitted during the project implementation term of Bayankhoshuu 
subcenter, there is maximum content (20 to 47mkg/m3) in construction sites of auto road, 
kindergarten, vocational training center, flood dam and sewage collector line of Bayankhoshuu 
subcenter. In consideration of  the distribution model, there may be high maximum content 
(25mkg/m3) higher than MNS4585:2016 standard of Mongolia. due to other works and 
constructions, PM2.5 particulates is within 1 to 20mkg/m3.  
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Figure 29. Spread of PM2.5 particulates with maximum content 

 

**Daily average spread with maximum content is between 10 and 60mkg/m3 in and around 
Bayankhoshuu, may exceed 50mkg/m3 as the maximum allowable limit specified by 

MNS4585:2016 and is within the maximum allowable limit in other parts.  

Scope of the impacts  

Scope of the project impacts are divided in four levels such as regional, provincial, local 
and the project site. Bayankhoshuu subcenter is located in ger area with highest air pollution of 
Ulaanbaatar city and air  is very much polluted by smoke of ger area, the smoke is carried to 
center of the city by wind. As a result of implementation of Bayankhoshuu subcenter, this pollution 
may be reduced. Due to dust, particulates, fuel and lubricant materials to be emitted during 
construction works, air may be polluted.  

Table 22. Scope of negative impacts on air quality 

Дд Probable impacts  Due to the project works  Environmental 
factors Construction stage  Operation stage  

А. At level of Ulaanbaatar city  
1 Air quality of Ulaanbaatar city 

may be negatively impacted.  
Operation of all 
vehicles and 

Thermal power 
station and 
transportation of raw 

Air, soil and flora of 
the environment 
will be impacted.  
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Дд Probable impacts  Due to the project works  Environmental 
factors Construction stage  Operation stage  

equipment that use 
fuel.  

materials that 
exhaust and emit 
smoke.  

2 Basic level of sound and 
noisiness may be increased.   

Construction and 
operation stage  

Transport of raw 
materials and 
earthworks  

Air, soil and flora of 
the environment 
will be impacted.  

Б. At level of district, bagh and Khoroo  
3 Smoke to be emitted from the 

station may impact on 
residential zone.  

Operation of all 
vehicles and 
equipment that use 
fuel. 

Thermal power 
station and 
transportation of raw 
materials that 
exhaust and emit 
smoke 

Air, soil and flora of 
the environment 
will be impacted. 

4 As a result of Bayankhoshuu 
subcenter, settlement and 
centralization of population 
will be increased, due to 
household pollutants, air 
quality may be changed.  

  The residents 
health, air, soil and 
flora of the 
environment may 
be impacted.  

5 Construction works of 
subcenter may disturb 
residents’ comfort and level of 
sound and noisiness may be 
increased.  

Level of sound and 
noisiness may be 
increased due to 
transport and 
construction.  

Operation and  works 
of manufactories and 
transport of raw 
materials emitting 
sound and noisiness  

The residents’ 
health may be 
negatively 
impacted.  

В. Within the project site   
6 Air pollution may be 

increased.  
Operation of all 
vehicles and 
equipment that use 
fuel. 

Thermal power 
station and 
transportation of raw 
materials that 
exhaust and emit 
smoke. 

The workers’ and 
residents health, 
air, soil and flora 
may be negatively 
impacted.  

7 Dust pollution may be 
increased.  

Transport of 
materials of the 
infrastructure and 
construction and soil 
erosion caused by 
wind.  

Transport of 
materials of the 
construction and soil 
erosion caused by 
wind. 

The workers’ and 
residents health, 
air, soil and flora 
may be negatively 
impacted. 

8 Impact of sound and 
noisiness may be increased.  

Transport of raw and 
construction 
materials, 
infrastructure and 
construction works  

Transport of raw and 
construction 
materials, operation 
of manufactories that 
emits sound and 
noisiness.  

The workers and 
residents’ health 
may be negatively 
impacted.  

Probable negative impacts  

Negative impacts of Bayankhoshuu subcenter on air quality were classified by the project 
stages in the below-mentioned tables.  

Table 23. Negative impacts on air quality by the project stages 

No: Package No: Possible impact 
 

Mitigation measures 
 

1 
All packages 

Dust impact   During construction 
• Use equipment with low sound and 
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Increase of level of sound and 
nosiness  (due to traffive 
movement) 
Increase of content of some gas 
pollutants in air environment  
(due to movement of 
construction vehicles and 
equipment) 

noisiness, for example, electrical equipment 
and equipment with sound insulation and 
reduction,  
• Strictly follow working hours and perform 
works with low sound and noisiness in 
evening and night,  
• In case of using electrical generator, use the 
generator with low sound,  
• Interrupt construction and building works in 
dangerous and extremely dangerous cases of 
weather and natural disaster,  
• Establish maximum speed of traffic 
movement in construction field (for example 
20 km/h) 
• Not burn waste within construction field,  
• Sound frequency and wave in working field 
must meet MNS4990-2015, labour safety 
standard, requirements of health and labour 
hygiene and working condition, hygiene 
requirements  and other concerning 
standards of Mongolia 
During operation 
• Contract with Equipping Service Company 
of Songinokhairkhan district and get waste of 
business incubator center and vocational 
training center transported and disposed by 
the Equipping Service Company of 
Sukhbaatar and Chingeltei district. 

2 

BSLS09  

Dust content in environment will 
be reduced as a result of green 
structure, furnishing and 
equipping works. Due to 
transport of equipment and 
materials of walkway, 
playground and climbing wall, 
dust pollution may be increased. 
Sound and noisiness level will 
be increased during equipping 
works.  content and impact of 
gas pollutants will be reduced as 
a result of green structure.  

During operation 

 Make care, gardening work and watering of 
the planted tree, bush, shrub and 
ornamental plants and perennial flowers 
twice weekly between May and September   

 Check damage and breakage of the 
equipped and furnished chair, shade, 
sculpture, statue, monument and incense 
burning container once monthly 

3 

SSF05 
BSF05 

There will be very low impact on 
air environment after 
construction of kindergarten and 
vocational training center. 
During transport of the workers, 
students and children, air 
pollutants will be emitted. Due to 
the people’s movement and 
number of vehicle and 
equipment, sound and nosiness 
level will be increased.  

 Contract with Equipping Service Company 
of Songinokhairkhan district and get waste 
of kindergarten  transported and disposed 
by the Equipping Service Company of 
Sukhbaatar and Chingeltei  district. 
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4 

SRDH11 
BRDH11 
SRDH14 
BRDH14 

After having constructed new 
pavement road, number of 
vehicles passing through the 
area will be increased. 
Therefore, content of some gas 
pollutants and heavy  metals in 
air environment will be 
increased (for example, sulfur 
dioxide, nitrogen dioxide and 
carbon mono oxide).   
As a result of having improved 
earth road to pavement, dust 
content in air environment will be 
reduced.  
By increase of number of 
vehicles, sound and nosiness 
level will be increased.  
There is no adverse impact after 
installing thermal line.  
Increase of sound and nosiness 
level (increase of traffic vehicles) 

• Immediately repair damaged part and patch 
during operation of auto road  

• Check and examine damage and breakage 
once quarterly during operation of thermal 
line. 

5 

SBR08 

After constructing new bridge, 
number of vehicles will be 
increased.  
Therefore, content of some gas 
pollutants and heavy  metals in 
air environment will be 
increased (for example, sulfur 
dioxide, nitrogen dioxide and 
carbon mono oxide).   

• Enter vehicle to bridge in regard to loading 
capacity of the bridge.  

• There is no impact on air quality during 
operation stage. 

6 
SEC13 
BEC13 

After construction stage of 
communication center, there will 
not be any negative impact in air 
environment . 

 There is no impact on air quality during 
operation stage. 

7 

PP01 

After construction works of water 
reservoir, there will not be any 
negative impact on air 
environment. 

 Establish contract with equipping and 

service organization of Sukhbaatar and 

Chingeltei district to transport and dispose 

waste of households of the housing building  

 Prohibit the residents of the housing 

buildings to leak and throw away oil and 

lubricant materials near to the building.  
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8 

BHF06 
 

Because sewage collector line 
and network will be installed 
underground and covered with 
old earth, there will not be any 
negative impact in air 
environment.  If sewage line is 
eroded and damaged, bad smell 
and microorganisms may be 
spread to environment. 
After construction works of 
protective channel of flood dam, 
there will not be any negative 
impact on air environment. 

 Check damage and breakage during 

operation stage.  

 There is no impact on air quality. 

9 

SHF06 

Dust impact  
 Increase of level of sound and 
nosiness  (due to traffive 
movement) 
Increase of content of some gas 
pollutants in air environment  
(due to movement of 
construction vehicles and 
equipment) 

• Check and examine damage and breakage 
in two points of thermal power station once 
quarterly during operation of thermal line. 

10 BSDF07 
BSWR10 
WWOI 
WWTPR01 
WSNR17A 
WSNR17B 
WSNR17C 
SCM03 
BCM01 
BCM02 
BHF06 
SHF06 
 

After construction works of water 
reservoir, pump station, there 
will not be any negative impact 
on air environment. 
Because sewage collector line 
and network will be installed 
underground and covered with 
old earth, there will not be any 
negative impact in air 
environment.  If sewage line is 
eroded and damaged, bad smell 
and microorganisms may be 
spread to environment. 

 
 
 
 
 There is no impact on air quality during 

operation stage 

11 

WSC16 

There is no adverse impact on 
air environment after installing 
manholes within the framework 
of the project to improve 
operation of Water Authority. 
But, due to industrial process, air 
will be polluted.  

 There is no impact on air quality during 
operation stage 

Assessment of impacts on soil quality  

Subcenters are incolved in 43rd and 52nd circle of Khangai – Khentii region and Central –
Asian region. In this circle, dark  brown soil is prevalent in mountain region. The northern side of 
the mountains have forest, there are soil of forest, alluvian lawn soil and alluvian meadow’s soil 
along rivers. There is soil of mountain in the northern part of the territory and soil of meadow and 
marsh in valley and skirt. There are dark brown soil of mountain in the southern skirt. Dark brown 
soil of mountain is prevalent in the project field. but, due to ger ae and antropogenic impact, soil 
cover was eroded and degraded, fertile cover was uncovered and soil-forming rocks are 
appeared.  
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Depending on these characteristics of landscape and formation, proluvian and deluvian  
rocks are prevalent in skirt of the mountain and entered soil formation. Basin and valey of Tuul, 

Selbe, Uliastai and Tolgoit rivers have alluvian soil. 

There are dark brown soil of mountain in the southern skirt. Dark brown soil of mountain 
is prevalent in the project field. but, due to ger ae and antropogenic impact, soil cover was eroded 
and degraded, fertile cover was uncovered and soil-forming rocks are appeared.  

Dark brown soil of mountain forest:  

This type of soil is stabilized in valley of mountain, humu layer is 5 to 10cm in lower part, 
gravel  rocks and prevalent. It is derived from ancient permafrost. This soil layer is kept under 
perennial grass plants grasses and grass plants account for 50 to 80% of ground surface. 
Moisture is low, structure is light. This type of soil was not eroded by ger area and occurs by 
abrupt side and top of mountain. This type of soil occurs in the southwestern part of Selbe 
subcenter.  

Soil that was affected by technogenic impact:  

Dark brown soil is prevalent in the project field of Selbe subcenter, due to technogenic 
impact, the primary nantures of soil changed. Because ger area was located in the research field, 
vegetation cover was actively damaged. In other words, due to the people’s impact, vegetation 
cover encountered antropogenic succession. In the 14th and 18th Khoroo of Chingeltei district, ger 
area intensively expandedfor the recent 20 years, was eroded by traffic movement. 

Table 24. Chemical features of soil 

Cross section No:  
Depth,        
см 

рНH2O        
(1:2.5) 

CaСО3           

% 
Humus               
% 

ЕС2.5         
dS/m 

mobile, мг/100г 

P2O5 K2O 

Selbe and 
Chingeltei  

0-20 7.29 1.82 7.027 0.709 5.22 59.0 
20-40 7.26 2.61 5.530 0.718 4.95 53.1 
40-60 7.26 1.82 5.186 0.472 4.11 48.2 

Eroded  0-10 8.17 0.87 2.89 0.754 3.1 37.8 
 

Natures and features of dark brown soil of meadow was analysed. pH of dark brown soil 
of meadow is 7.2 or neutral, content of carbonate is 1.8%, 2.6% in Layer B or middle layer of soil. 
Content of humus is 7.02% in layer A, 5.53% in layer B and 5.18% in layer BC. As a result of 
moisture, this type of soil may accumulate fertile substances. Easy dissolving salts in layers of 
soil is 0.7dS/m in layer A + B, 0.4dS/m in layer BC, mobile base (P2O5 + K2O) as fertility 
specification of soil  is 54.8mg/100gr in layer A, 58.0mg/100gr in layer B and 52.3mg/100gr in 
layer BC. In consideration of cross sction of superficial layers of soil in zone of ger area, content 
of humus is 2.6%, pH is 8.17 or alkaline and mobile base is 40.7mg/100gr.  

Content of humus of soil is between 5 and 7%, it is proving that soil of ger area may be 
polluted by organic substance and further, the detailed biological analysis should be made.  
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Table 25. Physical natures of soil 

Cross 
sections  

Depth,        
см 

Rock, 
>2мм           
% 

Volume 
wight, 
gr/cm3 

Content of components, % ( by mm) 

Sand                        
(2-0.05мм) 

Dust                          
(0.05-0.002мм) 

Clay                       
(< 0.002мм) 

Selbe and 
Chingeltei  

0-20 0 1.0 59.9 24.6 15.5 
20-40 0 1.0 49.7 33.7 16.6 
40-60 0 1.0 49.7 34.4 15.9 

Eroded  0-10 0 1.0 70.2 15.7 14.1 

In eroded dark brown soil, big –sized sand (2 to 0.05mm) is 50%, dust 90.05 to 0.002mm0 
is 30%, fine clay (<0.002) is 15%. In superficial layers, content of fine clay is higher, it is proving 

that such soil was polluted by dust, eroded and degraded.  

Table 26. Content of heavy elements in soil 

№ Sample points  Cd Pb Hg  Cr Zn Cu Co Sr 

mg/kg 

1. Chingeltei -1 0.01 19.7 0.01 0.01 127.9 27.9 38.3 632.8 
2. Chingeltei -2 0.01 25.7 0.70 0.01 168.9 27.7 15.2 570.4 
3. Chingeltei -3 0.01 31.6 2.30 0.01 96.2 27.5 32.3 523.5 
4. Chingeltei -4 0.01 18.8 0.60 0.01 158.7 30.4 26.0 496.6 

MNS 5850:2008 3 100 2 150 300 100 50 800 

Content of heavy metals of soil were compared to MNS5850:2008 standard of Mongolia. 
In consideration of content of heavy elements in soil of the proejct field, content of heavy elements 
are ordered by Sr>Zn>Ni>Cu>Pb>CD. There is no any exceeding value from MNS5850:2008 
standard of of Mongolia.  

To ensure reliability of the research, Pb, Zn and Cu elements were selected, compared to 
MNBS5850:2008, the results of pollution research of Ulaanbaatar city, content of heavy elements 
in  the earth crust. If content of these elements exceeded content in crust, it can prove that  soil 
was polluted. In comparison of sampels that were slected from the project field, content of the 
selectyed three elements exceeded the research result. In other words, it can prove that the soil 
was polluted by household waste with heavy element. 
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Figure  30. comparison of elements such as  Pb, Zn, Cu 

 

Source of soil pollution was determined, adverse  impacts on evironment and flora were 
estimated using pollution index and loading index. pollution index was evaluated by points from 1 
to 9. If index is between 1 and 3, pollution is considered as low, if between 3 and 6, pollution is 
medium and if between 6 and 9, pollution is very much or high. If pollution loading index is higher 
than 1.0, it will be considered as no pollution, if  loading index between 0 and 1, heavy elements 
entered from  external source to soil cover. Pollution assessment is used very much in research 
of heavy metals of Darkhan city and Erdenet Mining Plant, if pollution level is higher than 10, 
pollution is deemed as high pollution (Battogtokh et al 2013, Sonomdagva et al 2017, 

Erdenesaikhan et al, 2018). 

Pollution index of the project field: Cu: 1.8 -2.0, Zn: 6.6-11.6, Pb: 1.2-2.1, content of heavy 
metals increased in soil. Pollution loading has not exceeded 1 or there is no serious impact on 
soil cover. Pollution of heavy metals is within allowable limit.  

Table 27. pollution loading index and pollution degree of heavy metals 

 

 

 

Topographic spread and distribution was mapped by inverse distance weighing on the basis of 
value of points that samples of heavy metals were collected, in the project field,  pollution of hg 
and Zn is higher near to DOloon Buudal. Pollution of Sr and CO is higher in ger area. Although 
pollution of Pb is lower, it is higher in ger area. Pollution of Cu is prevalently spread in  low places 
with high probability of accumulation.  

 

 

Pollution index of heavy metals  Loading index  Pollution degree  
Cu Cd Pb Zn Cr   
1.924 0.001 1.359 8.821 0.001 1.09 10.2 
1.910 0.001 1.772 11.648 0.001 1.87 13.4 
1.897 0.001 2.179 6.634 0.001 1.30 8.8 
2.097 0.001 1.297 10.945 0.001 1.41 12.2 



 

88 

 

Figure 31. Map of pollution of heavy metals 
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Possible negative impacts  

Considering impacts of subcenters on soil cover, soil may be eroded in construction stage 
of the subcenters.  In operation stage of contractual works, soil near to thermal power station may 
be polluted by chemical and toxic elements. In construction process of  water line and pavement  
road, soil cover may be eroded, further, during long term of the project implementation, soil and 
environmental pollution may be reduced.  

Table 28. Impacts on soil cover 

No: 
Packages

No: 
Possible impact Mitigation plan 

1 

SSF05 
BSF05 
PP01 

During construction stage of vocational 
training center, will be covered dug 
earth, soil natures will be changed, fine 
dust and particles  will be appeared on 
superficial layer of soil cover, eroded 
water and wind and air pollution will be 
increased indirectly.  
Due to traffic movement of heavy –
loading trucks, soil cover will be 
damaged, dust and vegetation cover will 
be eroded.   
Due to people ‘s centralization and 
settlement after the construction stage of 
the project, soil may be eroded by 
antropogenic impacts, soil will be 
polluted by waste and other factors, 
chemical and biological natures of soil 
may be changed. During construction 
stage of kindergarten and vocational 
training center, soil cover will be eroded  
and damaged by direct impact.  
Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low.  
Waste water, sewage, dust and 
particulates may negatively impact on 
local water quality.  
Due to increase of  land use, soil erosion 
and damage will be increased.  
It will impact on other types of land use.  
Due to increase of people’s 
centralization and settlement, soil may 
be polluted by waste.  

During construction  

 Take measures to eliminate and mitigate 
adverse impacts to increase erosion and 
change of native environment and 
landscape, land surface, especially, refill 
small hole and ditch with earth and compress 
the refilled surface.   

 Rehabilitate and restore the eroded and 
degraded soil and flora during construction of 
buildings.  

 Locate construction materials and waste 
materials separate without negative impact 
on construction process.  

 Make sterilization and disinfection in the 
workers’ outdoor toilet once weekly.  

 Adopt collection schedule of construction 
materials.  

 Not burn waste,  
 Use raw materials with low emission of toxic 

substance.  
 Due to construction of buildings, ground 

freezing and freezing depth will be changed.  
In despite of low change, perform 
construction works in regard to solar 
irradiance, shadow and quarterly freezing 
depth,  

  Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks.  

During operation 

 Not throw away and litter waste during 
operation 

 

2 

SHF06 
BHF06 

Very much area is eroded and impacted 
because of construction work. During the 
construction, very much field and site are 
dug, eroded and degraded. After 
construction stage of the project, 
transport and storage of coal, spread of 
ash in air and infiltration to  ground water, 

During construction 
 Implement soil erosion protection plan; 
 Minimize the area of soil clearance where close to 

close to human receptors; 
 Maintaining slope stability at cut faces by 

implementing erosion protection measures; 
 Control silt runoff from construction sites; 
 Cover soil stockpiles; 
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spread of heavy element and radio-
active isotope, soil may be polluted. The 
construction impact will continue for 
short term only within the construction 
stage and further frequency is low. 
Thermal power station  may emit smoke, 
ash and smoke will pollute soil. Due to 
transport and storage of coal, small 
particles will accumulate on soil and may 
cause technogenic pollution. 
Operational impact has seasonal 
frequency, during operation term of 
thermal power station , the impact is 
high. So, this impact is long-term impact. 
It is difficult to determine scope of impact 
and it may spread in and near to zone. 

 Properly stabilize slopes and re-vegetate 
disturbed surfaces. 

 Implement emergency preparedness and 
response plan (Spill Management Plan); 

 The top soil from the productive land area shall be 
preserved and reused for plantation purposes. It 
shall also be used as top cover of embankment 
slope of internal and peripheral roads for growing 
vegetation to protect soil erosion. It will be 
ensured that all excavated earth is utilized within 
site for levelling and road embankment purposes. 

 Store chemicals/hazardous products and waste 
on impermeable surfaces in secure, covered 
areas with clear labelling of containers and with a 
tray or bund to contain leaks 

 Regularly remove all construction wastes from 
sites to approved waste disposal sites; 

 Provide spill clean-up measures and equipment at 
each construction site; 

 Conduct training in emergency spill response 
procedures; 

 Implement borrow and spoil management plan, 
specifying location of borrow pits, quarries and 
spoil disposal sites; 

During operation 
• Dust suppression/extraction facilities will be 

provided to mitigate the dust generated at coal 
conveying area, transfer points and coal 
stockyard. 

• Enclosed galleries will be provided to arrest the 
coal dust generated at all the conveyor points. 

• The coal dust from coal transfer points would be 
restricted to 5 mg/Nm3 

• 100% Dry fly ash extraction, storage and disposal 
facilities are proposed for utilization of 100% fly 
ash in dry form. Closed trucks & containers would 
be allowed to avoid fugitive emissions.  

• To reduce the dust nuisance while loading the ash 
into the open trucks from fly ash silos, the fly ash 
would be conditioned with water spray. 

• To control the particulate matter in the flue gas, an 
electrostatic precipitator with an efficiency of 
99.89% is proposed 

• Properly designed plant and machinery (i.e. by 
providing inbuilt mechanisms like silencers, 
mufflers, and enclosures for noise generating 
parts) and shock absorbing pads in the foundation 
of vibrating equipment will be provided. 

• In the high noise intensity working areas/zones 
ear muffs or ear plugs or any other suitable 
personal protective equipment would be provided 
to the workmen. 

• Provision of isolation for major noise generating 
equipment. 
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3 SRDH11 
BRDH11 
BRDH14 
SRDH14 

 

Fine dust and particles  will be appeared 
on superficial layer of soil cover, eroded 
water and wind and air pollution will be 
increased indirectly. 
Due to traffic movement of heavy –
loading trucks, soil cover will be 
damaged, dust and vegetation cover will 
be eroded.   
The area that may be eroded due to 
construction of auto road and 
infrastructural line will be limited to the 
project field, the dug  field and dump 
earth will increase soil erosion and 
degradation, further, soil cover will not be 
impacted directly except for current 
repair and  restoration.  
Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low.  
Because of weight and intensity of land 
use, soil erosion will be increased.  Soil 
will be eroded and polluted by heavy 
metals around auto road. 

• If underground structure, line and network is  
constructed below the ground freezing depth, 
insulation against the freezing must be 
made. 

• If earth stripping works are performed  during 
construction of thermal line in regard to local 
layer with fertile soil  and technical 
rehabilitation  is made in accordance with 
concerning standards (MNS5914:2008), soil 
and plants may be restored naturally. 

• Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks. 

 Although construction of pavement may 
cause certain erosion along the planned line, 
further, pavement road is significant to 
reduce soil reduction and provide other 
economic and  ecological benefits. 

During operation 

 Clean the accumulated dust by side of auto 
road and spray water in dry condition during 
operation stage of auto road. 

 

4 

SBR08 

Very much area is eroded and impacted 
because of construction work of bridge. 
During the construction, very much field 
and site are dug, eroded and degraded. 
After construction stage of the project, 
transport and storage of coal, spread of 
ash in air and infiltration to  ground water, 
spread of heavy element and radio-
active isotope, soil may be polluted. The 
construction impact will continue for 
short term only within the construction 
stage and further frequency is low. 
Thermal power station  may emit smoke, 
ash and smoke will pollute soil. Due to 
transport and storage of coal, small 
particles will accumulate on soil and may 
cause technogenic pollution. 
Operational impact has seasonal 
frequency, during operation term of 
thermal power station , the impact is 
high. So, this impact is long-term impact. 
It is difficult to determine scope of impact 
and it may spread in and near to zone. 

  Take measures to eliminate and mitigate 
adverse impacts to increase erosion and 
change of native environment and 
landscape, land surface, especially, refill 
small hole and ditch with earth and compress 
the refilled surface.   

 Rehabilitate and restore the eroded and 
degraded soil and flora during construction of 
buildings.  

 Locate construction materials and waste 
materials separate without negative impact 
on construction process.  

 Make sterilization and disinfection in the 
workers’ outdoor toilet once weekly.  

 Adopt collection schedule of construction 
materials.  

 Not burn waste,  
 Use raw materials with low emission of toxic 

substance.  
During operation 

 There is no adverse impact on soil cover 
during operation 

5 

BSLS09 

As a result of green structure, soil 
fertility, humus, movable phosphorus 
and  potassium   content will be 
increased.  

 During the equipping, furnishing and 
gardening works, fertile soil must be located 
separate.  

 Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks.  

During operation 

 Clean the accumulated dust in playground 
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and physical development field during 
equipping, furnishing and gardening works.  

6 

SEC13 
BEC13 

Very much area is eroded and impacted 
because of construction work of bridge. 
During the construction, very much field 
and site are dug, eroded and degraded. 
After construction stage of the project, 
transport and storage of coal, spread of 
ash in air and infiltration to  ground water, 
spread of heavy element and radio-
active isotope, soil may be polluted. The 
construction impact will continue for 
short term only within the construction 
stage and further frequency is low. 
Thermal power station  may emit smoke, 
ash and smoke will pollute soil. Due to 
transport and storage of coal, small 
particles will accumulate on soil and may 
cause technogenic pollution. 
Operational impact has seasonal 
frequency, during operation term of 
thermal power station , the impact is 
high. So, this impact is long-term impact. 
It is difficult to determine scope of impact 
and it may spread in and near to zone. 

 Not damage soil for any purpose other than 
electrical connection 

During operation 

 There is no adverse impact on soil cover 
during operation 

 
7 

SCM03 
BCM01 
BCM02 

Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low. 

• If earth stripping works are performed  during 
construction of thermal line in regard to local 
layer with fertile soil  and technical 
rehabilitation  is made in accordance with 
concerning standards (MNS5914:2008), soil 
and plants may be restored naturally.  

• Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks.  

During operation 

 There is no adverse impact on soil cover 
during operation. 

8 

BSDF07 
 

Construction of flood dam and protective 
fence will be eroded, will be covered dug 
earth, soil natures will be changed, fine 
dust and particles  will be appeared on 
superficial layer of soil cover, eroded 
water and wind and air pollution will be 
increased indirectly.  
Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low.  

 Currently, there is very much waste in flood 
dam, therefore, the accumulated waste 
should be cleaned.  

During operation 

 There is no adverse impact on soil cover 
during operation. 
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9 

BSWR10 
 

10 000 m2 area for construction of water 
reservoir will be eroded, will be covered 
dug earth, soil natures will be changed, 
fine dust and particles  will be appeared 
on superficial layer of soil cover, eroded 
water and wind and air pollution will be 
increased indirectly.  
Due to traffic movement of heavy –
loading trucks, soil cover will be 
damaged, dust and vegetation cover will 
be eroded.  
Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low. 

• In digging foundation of pump station, dump 
the fertile soil in special place.  

• Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks.  

• If earth stripping works are performed  during 
construction of thermal line in regard to local 
layer with fertile soil  and technical 
rehabilitation  is made in accordance with 
concerning standards (MNS5914:2008), soil 
and plants may be restored naturally.  

• Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks.  

During construction 

 There is no adverse impact on soil cover 
during operation. 

10 

WSC16 

Construction of pure water line and 
sewage system will be eroded, will be 
covered dug earth, soil natures will be 
changed, fine dust and particles  will be 
appeared on superficial layer of soil 
cover, eroded water and wind and air 
pollution will be increased indirectly.  
Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low. 

• If earth stripping works are performed  during 
construction of thermal line in regard to local 
layer with fertile soil  and technical 
rehabilitation  is made in accordance with 
concerning standards (MNS5914:2008), soil 
and plants may be restored naturally.  

• Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks. 

During operation 

 There is no adverse impact on soil cover 
during operation. 

11 

WWOI 

Very much area is eroded and impacted 
because of construction work. During the 
construction, very much field and site are 
dug, eroded and degraded. After 
construction stage of the project, 
transport and storage of coal, spread of 
ash in air and infiltration to  ground water, 
spread of heavy element and radio-
active isotope, soil may be polluted. The 
construction impact will continue for 
short term only within the construction 
stage and further frequency is low. 
Thermal power station  may emit smoke, 
ash and smoke will pollute soil. Due to 
transport and storage of coal, small 
particles will accumulate on soil and may 
cause technogenic pollution. 
Operational impact has seasonal 
frequency, during operation term of 
thermal power station , the impact is 
high. So, this impact is long-term impact. 
It is difficult to determine scope of impact 
and it may spread in and near to zone. 

 Prohibit to damage soil cover for other 
purpose. 
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12 

WWTPR0
1 

Very much area is eroded and impacted 
because of construction work. During the 
construction, very much field and site are 
dug, eroded and degraded. After 
construction stage of the project, 
transport and storage of coal, spread of 
ash in air and infiltration to  ground water, 
spread of heavy element and radio-
active isotope, soil may be polluted. The 
construction impact will continue for 
short term only within the construction 
stage and further frequency is low. 
Thermal power station  may emit smoke, 
ash and smoke will pollute soil. Due to 
transport and storage of coal, small 
particles will accumulate on soil and may 
cause technogenic pollution. 
Operational impact has seasonal 
frequency, during operation term of 
thermal power station , the impact is 
high. So, this impact is long-term impact. 
It is difficult to determine scope of impact 
and it may spread in and near to zone. 

 • There is no adverse impact on soil cover 
during renewal of  concrete structure of round 
reservoir and aero-tank  of Ulaanbaatar 
Central Cleaning Organization. 

During operation 

 There is no adverse impact on soil cover 
during operation. 

 

22 

WSNR17
A 
WSNR17
С 
WSNR17
B 

Construction of sewage collector line will 
be eroded, will be covered dug earth, soil 
natures will be changed, fine dust and 
particles  will be appeared on superficial 
layer of soil cover, eroded water and 
wind and air pollution will be increased 
indirectly.   
Due to traffic movement of heavy –
loading trucks, soil cover will be 
damaged, dust and vegetation cover will 
be eroded.   
During construction, renewal and 
expansion  stage of thermal supply line, 
soil cover will be eroded  and damaged 
by direct impact.  
Damage and degradation  caused by 
construction process can be restored 
and rehabilitated for short term. Impact 
scope is within the project field and 
impact frequency is low.  

 If earth stripping works are performed  
during construction of line and network in 
regard to local layer with fertile soil  and 
technical rehabilitation  is made in 
accordance with concerning standards 
(MNS5914:2008), soil and plants may be 
restored naturally.  

 Follow MNS 5916 – 2008 standard of 
Mongolia on stripping and storage of   fertile 
soil during environmental work and 
earthworks.  

During construction 

 There is no adverse impact on soil cover 
during operation. 

 

In consideration of the above-mentioned assessment and evaluation, the most units of the 
subcenter will be affected by medium impacts during construction and operation stage of the 
project.  

The research field has been intensively used from 1980, soil of ger area, school and trade 
center was intensively eroded, fertile of soil cover was fully damaged, soil layer was covered with 
dump of earth and waste materials. Household  waste was accumulated very much in corner of 
fence, along walkway and auto road, negatively impacted native nature of soil and pollution of 
heavy metals was increased.  During operation stage of the project, due to construction stage of 
kindergarten, vocational training center, auto road and thermal line, fertile soil will be fully 
damaged and eroded. Within the framework of Bayankhoshuu subcenter,  5.4 hectares for auto 
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road, 1.0 hectares for kindergarten, 0.5 hectares for vocational training center, 1.5 hectares for 
flood dam, 0.015 hectares for sewage collector line, 4.4 hectares of equipping works of green 
structure will be impacted. During all construction works, 13.11 hectares area will be impacted. 
4.0 hectares of line and network of water reservoir , communication center and pump station will 
be impacted. Due to these works, soil humus, movable phosphorus and potassium, nutrient 

substances of soil will be impacted and eroded as specified below. Herein:  

o 1ha  х 1.0 gr/cm3 х 30cm х 5.9% =177.0 tons of humus ,   

o 1ha  х 1.0 gr/cm3 х 30cm х 4.7mg/100gr = 2580.0 kg phosphorus  

o 1ha  х 1.0 gr/cm3 х 30cm х 52.4mg/100gr = 2620.0kg mobile potassium  

Assessment of impacts on vegetation cover  

Sukhbaatar and Chingeltei district of Ulaanbaatar city is classified in great zone of Euro-
Asian territory, sub great region of Central Asia, region of mountainous forest and sub region of 
Orkhon and Selenge  (National atlas of The People’s Republic of Mongolia).  

Components of vegetation species:  

There are two vegetations such as Stipa – perennial grassy plants and Carex - Leymus. 
According the research, 14 species of 13 genus of  9 families were registered. For species, tree 
-1,  bush-2, perennial grass -7, biennial plants-2, annual plants – . Aspen and sea buckthorn are 
domesticated in subcenter areas.  

Table 29. Components of the vegetation cover as of April 07, 2018 

д/д Latin name  Mongolian name  Resourc
e  

Vegetatio
n cover, %  

Lifemode  

Овог. 1. Salicaceae- Бургастан 

1 Populus suaveolens Fisch. анхилуун Улиас sp + Tree  

2. Elaeagnaceae- Жигдтэн  

2 Hippophae rhamnoides L. яшилдуу Чацаргана cop1 2 Bush  

3. Poaceae- Биелэгтэн 

3 Achnatherum splendens 
(Trin.) Nevski. 

гялгар Дэрс sp 1 Perennial  

4 Cleistogenes squarrosa 
(Trin) keng. 

дэрвээн Хазаар өвс sp + Perennial  

5 Elymus chinensis (Trin.) 
Keng.  

нангиад Цагаан суль 
(хиаг, түнгэ) 

cop1 1 Perennial   

6 Stipa krylovii Roshev.  крыловын Хялгана sp + Perennial  

4. Cyperaceae- Улалжтан  

7 Carex duriuscula C.A.Mey. ширэг Улалж cop1 4 Perennial 

5. Asteraceae- Гол гэсэртэн 

8 Artemisia scoparia 
Waldst.et Kit. 

ямаан Шарилж (улаан 
Шарилж) 

cop1 4 Binennial  

9 Artemisia macrocephala 
Jacquem. 

ээрэм Шарилж cop1 3 Annual  

6. Brassaaceae- Гол гэсэртэн 

10 Lepidium densiflorum 
Schrad. 

бөөн цэцэгт Цангуу sp 1 Biennial  

7. Chenopodiaceae- Луультан 
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д/д Latin name  Mongolian name  Resourc
e  

Vegetatio
n cover, %  

Lifemode  

11 Chenopodium album L. цагаан Лууль cop1 3 Annual  

12 Bassia dasyphylla Fisch. үслиг Манан хамхаг cop1 2 Annual 

8. Plantaginaceae- Таван салаатан 

13 Plantago major L. их Таван салаа sp + Perennial  

9. Rosaceae- Сарнайтан 

14 Potentilla bifurca L. имт Гичгэнэ cop1 2 Perennial  

Note: Vegetation cover of the plant determines percent of the plant species in populations.  
Plant resource determines occurrence and spread of the plant specified in vegetation. If occurrence is rich, it is valued 
as cop1, if few, it is sp, if very few, it is sol.  

Because ger area was located in the research field, vegetation cover was actively 
damaged. In other words, due to the people’s impact, vegetation cover encountered antropogenic 
succession, old vegetation of stipa and vegetation of perenntial grassy plants was changed with 
annual Artemisia. Therefore, record was made in places of a fifty households building, vocational 
training center, a 240 children kindergarten and building of electricity supply in accordance with 
the above-mentioned method. Around the research fields, field with vegetation cover are fewer. 
For resources of vegetation cover, prevalent and auxiliary plants was evaluated in cop 1-sp and 
other species were evaluated in sp-sol. The most of general vegetation cover are Chenopodium 
album,  Artemesia scoparia and Artemisia macrocephala. 

Current general aspect of vegetation cover:  

Vegetation covers of the project field were actively impacted due to the people’s   impact 
and vegetation cover was deteriorated at active and medium  level. The vegetation cover entered 
the following change in making research by the research methods.  

Components of the species:  

Diversity of plants are not rich and few. Vegetation of annual Arteisia is prevalent in 
population of mountain forest such as Stipa –– perenntial grassy plants number of edificatory 

plants drastically reduced and the population entered antropogenic succession.  

The resource:  Elymus chinensis, Carex duriuscula, Artemisia scoparia, Artemisia, 
Artemisia macrocephala, Chenopodium  and Bassia Dasyphylla have cop1 resource, the 
secondary prevalent and auxiliary species  have sp and sol resources.  

Vegetation cover: in consideration of vegetation cover of the plants, perennial grassy 
plants account for 8%, biennial plants account for 5%, annual plants account for 8%. In 
consideration of vegetation cover of each species, Carex Duriuscula is 4%, Artemsia scoparia is 
4%, Armetisia macrocephala is 3%, Chenopodium album is 3% and  Bassia dasyphylla is 2%.  

Growth:  

Average height of the plants is 5.4 centimeters. Average height of shrub plants is 10.2 
centimeters. In consideration of these heights, growth of the plants is not normal. Edificatory plant 
of the population is Stipa Krylovii (height of 2.8cm). In the plants of vegetation populations, 
Artemisia macrocephala, Artemisia scoparia and Chenopodium have forms of seeds growth. In 
other words, annual plants fully passes all stages of growth and development. Aspect of the  
plants is brownish yellow. Resources of the population is 98.4o 103.5 kg/hectare.  
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For layers of the vegetation, shrubby plants forms upper secondary, perennial grassy 
plants medium upper, biennial and annual plants lower secondary layers.  

Stipa and perennial grassy plants population (Artemisia):  

Although in population of stipe and perennial grassy plants, Stipa krylovii, Cleistogenes 
squarrosa and Elymus chinensis occur,  almost, there is no participation of grasses, resource and 
vegetation cover of grasses is very low. Instead of the grasses  plants, resources and occurrence 
of  annual and biennial plants is high and rich. Herein: there are occurrences of plants such as 
Artemisia scoparia, Artemisia macrochepala, Chenopodium album, Bassa dasyphylla, Lepidium 
densiflorum. Average height of perennial plants in the population is 3.5cm, average height of 
annual and biennial plants is 4.3cm. Current status of plants in the population were actively 
deteriorated, diversity of the vegetation is few, edificatory plants such as Stipa krylovii and 
Cleistogenes squarrosa have not important role in the population, instead of these plants, 
resources and occurrences of Artemisia scoparia, Artemisia macrocephala, Bassia dasyphilla, 
Chonopodium album are high. Edificatory plants such as Stipa krylovii and Cleistogenes 
squarrosa became shorter, seeds and flowers can’t grow and dry. Growth of plants population is 

103.5kg/hectares. Aspect of the vegetation is brownish yellow.  

Carex  -Leymus  population (Artemisia -Tunget):  

There are strips of Carex  and Leymus  population along valley among mountains. There 
is Achnatherum spledens, Carex durioscula and Elymus chinensis occur in the population. These 
plants have not important role in the population and vegetation. Instead of these plants, annual 
and biennial Artemisia scoparia, Artemisia macrochepala, Bassia dasyphylla and CHonopodium 
album have high resources and occurrences. Average height of perennial grassy roots is 2.6 cm 
and average height of annual and biennial plants is 3.5cm. current status of the population was 
actively deteriorated, edificatory plants were changed by annual plants, Artemisia -Leymus  
populations is prevalent instead of Ulalj-Leymus  population. Growth of vegetation population is 

98.4cn/hectare.  

Significant plants:  

There is not any rare plants in the  project field. but,  The important and valuable plants of 
the pasture such as Stipa krylovii, Cleistogenes squarrosa and Achnatherum splendens occur in 
the project field.   

Due to centralization and settlement of ger area, road and traffic movement, growth, 
occurrence, growth and development of these plants were deteriorated for many years. 
Vegetation cover were affected by medium and active impact and the populations entered 

antropogenic succession.   

The project implementation field of Selbe  subcenter have already entered technogenic 
impact and there is not low negative impact on flora. However, some parts of fields that pure water 
line, sewage line and water reservoir  will be have not been eroded and damaged, duration  force 
of probable impacts are presented here.  
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Table 30. Scope of negative impacts on vegetation cover 

No:  Probable impacts  Caused by the project  activities and works  Environmental 
elements and 
components to be 
Impacted   

Construction and 
construction  stage  

Operation stage  

А. At level of Ulaanbaatar city  
1 Along auto road during 

transport of raw and 
construction materials for 
Bayankhoshuu subcenter 
project  

Transport  - High and low impact 
on vegetation cover  

B. At level of district  
2 Along auto road during 

transport of raw and 
construction materials for
Bayankhoshuu subcenter 
project 

Transport  Pollution of dust, 
particulates and 
chemical substance  

Low impact on 
vegetation cover 

C. At level of the project  field    
4 During construction works of 

the building in the project field  
Transport, construction 
works, storage of 
construction materials, 
disposal and transport 
of waste  

Pollution of air dust, 
earth, chemical 
substance and waste  

Medium impact on 
vegetation cover 

Possible negative impacts  

Active impact is that vegetation cover was fully damaged, destroyed in short term, it has 

not own restoration and duration of impact is low.  

Medium impact is that the most parts of vegetation cover was damaged in medium term, 

it is available to take protective measure and duration of impacts is medium.  

Low impact is that main representing plants of the population and cover are being 
destroyed slowly, low height plants covered wide area (in despite of low significance of pasture 
plants, it protects soil cover and ecosystem), area of road is not wide. In case of special regulation 
without negative impact on vegetation cover, population and vegetation may be restored, duration 

of the impacts is short.  

In consideration of impact weight, impacts of these factors are direct on vegetation cover. 
Due to dust in atmosphere and degradation of the plants, vegetation cover of the field was 
changed by low height plants.  

Table 31. Negative impacts of the project on vegetation cover 

No: 
Contract 

No: 
Possible impact Mitigation plan 

1 

All 
packages 

Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  

 Not damage soil and ground dragging 
construction materials, equipment, 
container and other items with big size, 
select right location, not damage 
shrubby grass and plants,  

 Rehabilitate and restore the eroded 
and degraded soil and flora during 
construction of buildings.  

 Not damage and erode vegetation and 
plants of the field where construction 
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will not be made. If construction is 
made later, not damage the plants and 
vegetation cover until construction 
work 

During operation 

 Perform flora rehabilitation in regard to 
local land and soil conditions in 
consultation with professional 
organization.  

 Plan green structure at least in 20% of 
kindergarten,  

 Sow leaved and needle trees at a 
distance of 5 meters from external wall 
of building in green structure in 
accordance with MNS5973-2009 
standard of Mongolia.  

 Distance between plants will be 3 to 4 
meters.  

 Distance between rows will be 2.5 to 4 
meters.  

 Distance between other rows will be 
2.5 to 4.0 meters. 

2 

SRDH14 
SRDH11 
BRDH14 
BRDH11 

Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

 Not damage and erode vegetation and 
plants of the field other than the planned 
line of auto road 

During operation 

 In creating green structure along auto 
road, sow seedling at a distance of 1.5 
meters from auto road.  

 Distance between plants will be 3 to 4 
meters.  

 Distance between rows will be 2.5 to 4 
meters.  

 Distance between other rows will be 2.5 
to 4.0 meters 

3 

BSLS09 

Within the framework of equipping works 
along flood dam, in 46500 m2 in 
Bayankhoshuu and 30500 m2 in Selbe 
subcenter respectively, green structure, 
walkway, climbing wall and playground 
will be constructed and equipment of 
physical development will be installed.  
Vegetation cover of playground, field of 
physical development walkway will be 
damaged.  

 Sow tree, bush and shrub at a distance 
of 1 meter from fence of green field and 
walkway in creating green structure 
during the equipping, furnishing and 
greening works.  

 Distance between plants will be 3 to 4 
meters.  

 Distance between rows will be 2.5 to 4 
meters.  

 Distance between other rows will be 
2.5 to 4.0 meters. 

4 

SEC13 
BEC13 

Vegetation cover will be eroded and 
degraded due to construction works.   
Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   

• Not damage and erode vegetation and 
plants of the field where electrical line 
will not be constructed. 

• Install bird scarer in case of constructing 
overhead power line. 

During operation 
• Green structures will be sowed and 

planted at a distance of 2.5 meters from 
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If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

electricity cable in the field of electrical 
connection 

• Distance between plants will be 3 to 4 
meters.  

• Distance between rows will be 2.5 to 4 
meters.  

• Distance between other rows will be 2.5 
to 4.0 meters 

5 

PP01 

The housing building has been already 
built.  
Vegetation cover of 2280 m2  area for 
construction of sewage collector line will 
be eroded and degraded due to 
construction work and waste.   
Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

 Rehabilitate and restore the eroded and 
degraded soil and flora during 
construction of buildings.  

 Not damage and erode vegetation and 
plants of the field where construction 
will not be made. If construction is made 
later, not damage the plants and 
vegetation cover until construction work 

During operation 

 Perform flora rehabilitation in regard to 
local land and soil conditions in 
consultation with professional 
organization.  

 Plan green structure at least in 20% of 
kindergarten,  

 Sow leaved and needle trees at a 
distance of 5 meters from external wall 
of building in green structure in 
accordance with MNS5973-2009 
standard of Mongolia.  

 Distance between plants will be 3 to 4 
meters.  

 Distance between rows will be 2.5 to 4 
meters.  

 Distance between other rows will be 2.5 
to 4.0 meters. 

6 

BSDF07 
 

Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

 Clean waste in flood dam during 
construction of flood dam. 

During operation 
• Sow and plant tree, bush and shrubs at 

a distance of 3 meters from heating line 
in creating green structure along 
sewage line.  

• Distance between plants will be 3 to 4 
meters.  

• Distance between rows will be 2.5 to 4 
meters.  

• Distance between other rows will be 2.5 
to 4.0 meters 
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7 BSWR10 
SCM03 
BCM01 
BCM02 

 

Vegetation cover of 10 000 m2  area for 
construction of water reservoir will be 
eroded and degraded due to construction 
work and waste. .  
Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

• Strip the fertile soil in construction works 
of water reservoir, locate separately and 
re-use the storing fertile soil in 
rehabilitation works. 

• Not damage and erode vegetation and 
plants of the field where pump station 
will not be constructed. 

During operation 

 There is no adverse impact on 
vegetation cover during operation stage 
after construction stage. 

8 

WWOI 
WWTPR01 

Vegetation cover of the construction field 
will be eroded and degraded due to 
construction work and waste.  
Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

 Not damage vegetation cover to  
improve work and operation of Water 
Authority. 

 There is no adverse impact on 
vegetation cover during operation stage 
after construction stage. 

 

9 

WSC16 

Vegetation cover of 35700 m2  area for 
construction of pump station and 30630 
m2 area of for construction stage of pump 
station will be eroded and degraded due 
to construction work and waste. .  
Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  
Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

 Not damage and erode vegetation and 
plants of the field where sewage line will 
not be constructed. 

 There is no adverse impact on 
vegetation cover during operation stage 
after construction stage. 

10 
WSNR17A 
WSNR17B 
WSNR17C 

Waste, dust and particulates arising out of 
the construction stage may impact on 
vegetation cover and reduce growth of 
the plants.  

 There is is not adverse impact on flora. 
There is no adverse impact on 
vegetation cover during operation stage 
after construction stage. 
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Due to traffic movement of heavy trucks, 
vegetation cover will be damaged, dust 
will be increased.   
If underground water is impacted in  
digging  foundation of the building, growth 
of the plants is fed by underground water 
will be reduced and destroyed.  
Vegetation cover will be polluted by heavy 
elements near to auto road.    

In consideration of the above-mentioned assessment and evaluation table, the most units 
of subcenter’s area will be affected by medium impact in construction and operation stage. 

Assessment of impacts on water quality 

Resource, regime and quality of surface and ground water and negative impacts on water 
environment were researched by each elements, component and factors, weight, force, spread 
and scope of negative impacts were determined in accordance with the following methods. 
Negative impacts arising out of the project and mitigating measures (preventative and mitigating 
measures) were preliminarily determined, then, the remaining impacts were determined. 
Research on surface water was made covering the project field, location and type of surface 
water, source of water supply, location of all objects, border of field that surface water is formed 
and accumulated, location and direction of ravine and water flow were evaluated. Slope and 
surface and underground water flow were evaluated to determine direction and distance from  
operational objects that may impact on resource and quality of surface water.  

Pure water line and sewage system will be installed within the framework of the project 
and be connected to central line and it is very significant to improve resource of underground 
water. However, due to fuel and lubricant materials and accumulation in ditch and ravine, negative 

impacts may be occurred.  

Impact scope  

7 flood dams and protective  channels will be constructed within the framework of Selbe 
subcenter and the maximum flow of flood and snow water was estimated as specified below.   

High flow 

Flood flow in the channel and dam was determined by Rain Intensity Method in regard to 
flood of small rivers and dry ravines (BNbD 2.010 14 to 86, Rule and norm on determination of 

hydrological specifications).  

The maximum flow of flood in small rivers and dry ravine with water collection area lower 
than 200km2 is estimated by the following  formula.  

Q1% = q1%     H1%    1%  F          /1/ 
Herein : Q1% - flow with 1% supply  
           q1% -module of maximum flow with 1% supply l/s km2 
                - flow coefficient  
           H1% - daily maximum precipitation with 1% supply, mm  
                - coefficient of lake, forest and marsh  
           1% - coefficient to covert from 1% supply to other supply  
           F    - water accumulation area, km2  
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Shape coefficient of water flow /Ôã/ and flow time through side and skirt of valley and basin /tõá/ were 
estimated by the following equation to maximum module of water flow / q1%/.  
Ôã = 1000 L/Kã  Jê

ã F1/4  (H1%)1/4                       /2/ 
 
Herein:  L  - length of main  river and ravines to such direction, by kilometer  
            Êã  - fold coefficient of water flow and ravines  
            Jãîë – average slope of water and ravine ‰ 
 
Shape of side skirt (Ôõá) was estimated by the following equation to determine water flow time by side skirt 
of water accumulation field.  
  Ôõáýë = (1000 l )1/2 / nõá J1/4

áýë (H1%))1/2          /3/  
 
Herein: l – average length of side skirt of water accumulation field, by kilometers  
           nõá    - fold coefficient of  side skirt  
           Jáýë  - average slop of basin and valley, by kilometer  
 
Flood flow coefficient was estimated by the following  equation.  
   = Ñ2  î /(F+1)n6  (Já/50)n5                            /4/ 
Herein:  Ñ2 – Coefficient  depending on soil structure  
            Flow coefficient in case of î - F=10 km2,   Já = 50  
            n6  - coefficient depending on soil structure  
      n5 -  coefficient depending on climate  
 

To estimate maximum flood by this method, statistical estimation on daily maximum 
precipitation is required. According to meteorological control point of Ulaanbaatar city, daily 
maximum precipitation with 1% supply is 125mm.  

Topographic map with scale 1:100000 was used to estimate hydrographical specification 
to be used maximum water flow by the above-mentioned method, coefficients depending on 
climate, soil, vegetation, water flow and basin, maximum flood flow were estimated and are 
presented in the table. Water flow with various supply were estimated using coefficient of 
conversion to maximum water flow and is presented in Table below.  

Table 32. Determination on maximum flow with 1% supply 

No:  Specifica
tions  

Channel 1 Channel 2 Channel 3 Channel 4 Chann
el 5 

Chann
el 6 

Channel 
7 

1 F ,êì2 0.1 0.021 0.1 0.025 0.025 0.19 0.27 
2 L,êì 0.6 0.35 0.61 0.36 0.55 1.31 1.73 
3 H1%,ìì 125 125 125 125 125 125 125 
4 nõá 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
5 J,%0 18 17 18 17 16 16 16 
6 Ê 0.33 0.33 0.33 0.33 0.33 0.33 0.33 
7  0.5 0.5 0.5 0.5 0.4 0.4 0.4 
8 Ôõá 6.4 3.8 6.3 3.8 11.7 6.6 6.8 
9 Ôã 23.8 20.9 24.2 20.6 18.5 47.5 57.6 

10 Tõá,ìèí 50 47 50 43 18.5 47.5 57.6 

11 
q1% , 

ë/ñ,êì2 0.053 0.052 0.053 0.051 0.053 0.052 0.053 

12 Q1% ì3/ñ 0.03 0.01 0.03 0.01 0.07 0.05 0.08 
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Table 33. Maximum flow with various supply, m3/s 

Flow Flow capacity , % 

0.1% 1% 2% 3% 5% 
Channel 1 0.045 0.03 0.025 0.02 0.01 

Channel 2 0.045 0.01 0.025 0.02 0.01 

Channel 3 0.009 0.01 0.005 0.004 0.003 

Channel 4 0.011 0.01 0.006 0.005 0.004 

Channel 5 0.01 0.01 0.005 0.004 0.003 

Channel 6 0.07 0.05 0.04 0.03 0.02 

Channel 7 0.1 0.08 0.05 0.04 0.037 

Within the framework of the detailed environmental impact assessment, in short-term field 
study, the samples were collected from the artesian well in the Selbe river and 18th Khoroo the 
samples were analyzed in The Institute of Geography and Geo-ecology of the Mongolian 
Academy of Sciences. Water of Selbe  is the third type of calcium subclass of the mixed class, 
less fresh, very hard, content of calcium ion meet allowable value of  MNS900:2018 Standard of 
the drinking water.  

Table 34. Chemical content and quality of water  (year 2018) 
Ingredients Selbe river   Well at 18th khoroo of Sukhbaatar district 

mg/L  mg-equi/L mg-equi%        mg/L mg-equi/L mg-equi% 
Na++ K+ 12.7 0.55 26.8 9.7 0.42 7.9 
Ca2+ 24.0 1.20 58.1 75.2 3.75 70.5 
Mg2+ 3.6 0.30 14.5 14.0 1.15 21.6 
NH4

+ 0.2 0.01 0.5 0.0 0.0 0.0 
Fe2+ 0.0 0.0 0.0 0.0 0.0 0.0 
Fe3+ 0.0 0.0 0.0 0.0 0.0 0.0 
Total cation 40.6 2.06 100.0 98.8 5.32 100.0 
Cl- 8.9 0.25 12.1 24.9 0.70 13.2 
SO4

2- 12.0 0.25 12.1 30.0 0.63 11.7 
NO2

- 0.0 0.0 0.0 0.0 0.0 0.0 
NO3

- 4.0 0.06 3.1 6.0 0.10 1.8 
CO3

2- 0.0 0.0 0.0 0.0 0.0 0.0 
HCO3

- 91.5 1.50 72.7 237.9 3.90 73.3 
Total anion 116.4 2.06 100 298.8 5.32 100.0 
ph 7.51 6.96 
Hardness 1.5mg/dm3 4.90 

Possible negative impacts  

Short –term impact  

Due to reduction of surface and underground water resources, pollution of underground 
water and hygiene degradation , resource of the drinking water may be reduced.  

Long –term impact  

Household wastes slowly fragment and fragmentation cycle requires long time.  In case 

of flood,  household waste may be washed and carried by flood, irrevocably pollute surface water.  

Revocable and irrevocable impacts:  

Due to precipitation and flood during the project, underground water may be polluted by 

indirect way and it will have negative impact the people’s health.  
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Pollution of underground water and increase of content of heavy elements in water is 
restored after certain time.  

Duration of probable impacts due to the project works is longer, the intensity is medium 
and  low. Therefore, it should pay special attention to mitigate these impacts and monitor on 

resource and quality of underground water.  

Table 35. Negative impacts on water quality 

No: 
Package 

no: 
Possible impact Mitigation measures 

1 
 

SSF05 
BSF05 
 

During construction stage of 
kindergarten and vocational training 
center, fuel and lubricants may be 
leaked and infiltrated to soil and 
pollute surface and underground 
water.  
Household waste and other waste 
may be washed and carried by flood, 
infiltrated to soil and may pollute 
surface and underground water.  
Waste water caused by household 
water and parking field may infiltrate 
to soil and may pollute underground 
water.  
Due to density change of alluvian 
rocks and scarcity, drainage process 
may be occurred.  

During construction 
• Transport and carry necessary water of 

construction process by tank truck.  
• Not throw away waste during partial work, 

prepare bags with sand to absorb the 
leaked and waste water, store construction 
materials, stone materials in safe place far 
from dug well and artesian well.  

• Ground water may percolate through soil 
during digging foundation of the 
kindergarten building. Therefore, suck the 
percolated water by tank truck and dispose 
to special sewage point.  

• Not throw away concrete mixture on 
ground surface to prevent pollution of 
underground water  

During operation 
 • Make general chemical test on quality of 

drinking water of business incubator center 
and vocational training center twice yearly.  

• Install meter and counter devices in 
introducing new building, install toilet tank 
with two types of water output and valve 
with sensor and use water-efficient 
technology. 

2 

SHF06 
BHF06 
SCM03 

During construction and installation 
stage of thermal line and network, 
fuel and lubricants may be leaked and 
infiltrated to soil and pollute surface 
and underground water.  
During construction stage, dry part of 
waterway  may be damaged.  

 Implement the approved soil erosion 
management plan (as specified in soil 
mitigation measures section above) during 
construction; 

 Implement contingency plans to control oil 
spills and other hazardous substances 
(Spill Management Plan) as part of the 
CEMP. Special attention will be paid for the 
Selbe site as Selbe River is next to the 
existing facility; 

 Provide adequate construction site 
temporary sanitary facilities with holding 
tanks for construction workers. Discharge 
toilets to the existing wastewater treatment 
facilities 

 
3 

SRDH11 
SRDH14 
BRDH11 
BRDH14 

During construction stage of auto 
road, dry waterways may be 
damaged.  
Waste water caused by household 
water and parking field may infiltrate 

During construction 
All works undertaken on construction site 

must be timed to avoid the typical summer 
rainfall floods; 
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to soil and may pollute underground 
water.  
During installation and construction 
stage of thermal line and sewage 
system, surface and underground 
water may be polluted.  
Due to density change of alluvian 
rocks and scarcity, drainage process 
may be occurred. 

Rainfall forecasts must be monitored and 
work halted in the event that there is a flood 
risk. 

• There is no adverse impact on water 
environment.  

• Small water will be used for road 
compression and to reduce road dust. 
Water will be transported by tank truck and 
sprayed. 

During operation 
• Clean and wipe dust during operation 

stage. 
• Examine and check damage and breakage 

of the commissioned and introduced line 
once in 14 days. 

4 

SBR08 

As a result of planting trees, bush and 
shrubs, underground water collection 
and accumulation area will be 
increased.  

During construction 
Water will not be used in construction of 

bridge. 
During operation 
• Examine and check damage and breakage 

of the commissioned and introduced line 
once in 14 days. 

5 

BSLS09 

As a result of planting trees, bush and 
shrubs, underground water collection 
and accumulation area will be 
increased.  

During construction 
• Water to be used for construction will be 

transported by tank truck. 
During operation 
• Clean the accumulated waste along flood 

channel and dam. 
6 

SEC13 
BEC13 

During construction stage of 
communication center , fuel and 
lubricants may be leaked and 
infiltrated to soil and pollute surface 
and underground water.  

During construction 
Water will not be used in works of electrical 

connections. 
During operation 
• Examine and check damage and breakage 

of the commissioned and introduced line 
once in 14 days. 

7 

PP01 

The housing building has been 
already introduced into operation. 
Due to damage of sewage line, eco 
system of the river may be disturbed 
and underground superficial water 
resources may be polluted.  
The residents may throw away waste 
water to open place, waste water may 
infiltrate to soil and pollute 
udnerground water.  

During construction 
Water meter was installed in households of 

the introduced housing building. 
During operation 
 • Examine and check damage and 

breakage of the commissioned and 
introduced line once in 14 days. 

8 

BSDF07 
 
 

During construction stage of flood 
dam and ditch along the auto road, 
fuel and lubricants may be leaked and 
infiltrated to soil and pollute surface 
and underground water.  
In case of damage of flood dam, 
some households and organizations 
may be affected by flood.  

During construction 
Water line will be located and installed in 

regard to land slope, precipitation intensity 
and temporary water flow. Moreover, hard 
materials, clay and silt will be removed.   

During operation 
• Clean the accumulated waste along flood 

channel and dam. 
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9 

BSWR10 

Although in warm quarter, some 
microorganisms and migrant birds 
may gather, due to damage of bank 
protection, animal and people may be 
affected.  
During construction stage of pump 
station, fuel and lubricants may be 
leaked and infiltrated to soil and 
pollute surface and underground 
water.  
Due to damage of sewage line, eco 
system of the river may be disturbed 
and underground superficial water 
resources may be polluted.  
Due to density change of alluvian 
rocks and scarcity, drainage process 
may be occurred.  

During construction 
• Ground water may percolate through soil 

during digging foundation of the 
kindergarten building. Therefore, suck the 
percolated water by tank truck and dispose 
to special sewage point.  

• Make frequent washing, examination, 
service, maintenance, current restoration 
and refurbishment to improve use of water 
supply structure, equipment, line and 
equipment.  

During operation 
Immediately repair and restore the damaged 

line in cooperation with Water Authority. 

10 

WSC16 
WWTPR01 
WSNR17A 
WSNR17B 
WSNR17C 

During construction stage of sewage 
line, fuel and lubricants may be 
leaked and infiltrated to soil and 
pollute surface and underground 
water.  
Due to damage of sewage line, eco 
system of the river may be disturbed 
and underground superficial water 
resources may be polluted.  
Due to density change of alluvian 
rocks and scarcity, drainage process 
may be occurred. 

During construction 
• Make frequent washing, examination, 

service, maintenance, current restoration 
and refurbishment to improve use of water 
supply structure, equipment, line and 
equipment. 

During operation 
Immediately repair and restore the damaged 

line in cooperation with Water Authority. 

In consideration of the above-mentioned table of assessment and evaluation, the most 
units of the project will have low and medium intensity and weight of impacts during construction 
and operation stage.  

C. Assessment of impacts on socio-economics 

The below mentioned table presents duration, weight and intensity of negative impacts of 
Bayankhoshuu subcenter on society and economy.  

The project implementation field is not involved in specially-protective area.  There are four 
religious places and churches in Bayankhoshuu. Both of them are located along the planned road 
and line, the other two churches are located at a distance of 40 meters from the project field. 
During construction stage,  (i) it may be difficult to reach to these places and churches.  (ii) there 
will be risk and danger along the road to church  (iii) loud sound and noisiness may impact on the 
residents and people.  

Table 36. Possible positive and negative impacts on socio-economy 

No: 
Contract 

No: 
Possible impact Mitigation measures 

1 

SSF05 
BSF05 
PP01 
 

Due to construction of new kindergarten 
in Khoroo with high settlement and 
centralization, the additional  children will 
study and be educated .  
New jobs and workplaces such as 
teacher, keeper, accountant and service 
workers will be created.   

• One of direct and indirect impacts is traffic 
jam during the construction stage. in order 
to reduce traffic jam, the residents will be 
discussed about road use.  

• Standards, norm, rule and guidelines of 
occupational safety will be followed. For 
example, erect metal fence with necessary 
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No: 
Contract 

No: 
Possible impact Mitigation measures 

Temporary work places such as 
construction workers and engineering 
workers will be created and income level 
and life level of some people will be 
increased.   
Temporary workers (hooliganism) may 
disturb the people’s comfort.  
Because of sufficiency of personal 
protective equipment and uniforms, 
accident and emergent cases may be 
occurred.  
Traffic movement will increase and 
sudden accident may be occurred.  

length and height.  
• In case of any accident, immediately inform 

to the responsible company and emergent 
aid center,  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Erect temporary fence during construction 
stage and prohibit the authorized people’s 
movement and entry.  

• Permanently use working clothes at 
workplace.  

• Prepare professional team of emergency, 
spare supply, spare equipment and rescue 
exit.  

• Provide the workers with instruction of 
excavator and other heavy equipment’s 
operation,  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time. 

2 

SHF06 
 

Temporary workplaces wsuch as 
engineer and  construction workers will be 
created and income of local  residents will 
be improved.  
Temporary workers may disturb the 
people’s comfort.  
Because of sufficiency of personal 
protective equipment and uniforms, 
accident and emergent cases may be 
occurred.  
Traffic movement will increase and 
sudden accident may be occurred.  
The workplaces will be created as a result 
of constructing the thermal station and the 
citizens’ living level will be improved.  
Reduction in air, soil pollution. 
Increase in living standards 

• One of direct and indirect impacts is traffic 
jam during the construction stage. in order 
to reduce traffic jam, the residents will be 
discussed about road use.  

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• More use environmentally-friendly 
substance, equipment and technology, 
make pavement and covering with low 
adverse impact on environment and use 
technology with low emission of toxic 
substance and that not included petroleum 
product.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  

• Permanently use working clothes at 
workplace.  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time.  

• Follow safety requirements of use and 
operation of road vehicle and equipment.  

• Follow safety requirements of use and 
operation of pavement works.  

• Follow safety requirements of working with 
toxic substance.  

• Follow safety requirements of using tools 
and equipment.  

• Follow safety requirements of repair and 
care of bridge and channel. 

3 BHF06 Reduction in air, soil pollution. • Temporary traffic management, road safety 
awareness: During any works which 
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No: 
Contract 

No: 
Possible impact Mitigation measures 

BCM01 
BCM02 

Increase in living standards 
Connection of district heating network. 

involve crossing roads and affecting traffic 
movements, road users and pedestrians 
shall be made aware of changes to traffic 
flows through clear signage in advance of 
construction and during construction at the 
site; 

• Construction site safety: Clear signs shall 
be placed at construction sites in view of 
the public, warning people of potential 
dangers such as moving vehicles, 
hazardous materials and excavation and 
raising awareness on safety issues. 

• Heavy machinery shall not be used after 
day light and all such equipment will be 
returned to its overnight storage 
area/position before night. 

• All sites shall be made secure, 
discouraging access by the public through 
fencing or security personnel, whenever 
appropriate. 

• Implement Health and Safety Management 
Plan (HSMP): This includes recording and 
reporting any occupational health and 
safety incidents, and reviewing the 
distribution and use of appropriate PPE. 
HSMP shall include the following 
provisions: 

• Training. Provide adequate training to all 
workers, temporary or permanent workers, 
on occupational health and safety risks at 
construction sites, proper working 
procedures, proper use of PPEs, handling 
and disposal of hazardous wastes, incident 
reporting requirements; 

4 

SRDH11 
SRDH14 
BRDH11 
BRDH14 
 

Temporary work places such as 
construction workers who will construct 
auto road, infrastructural line and  thermal 
line and network, workplaces of 
engineering workers will be created and 
income level and life level of some people 
will be increased.   
Temporary workers (hooliganism) may 
disturb the people’s comfort.  
Traffic movement will increase and 
sudden accident may be occurred.  

• One of direct and indirect impacts is traffic 
jam during the construction stage. in order 
to reduce traffic jam, the residents will be 
discussed about road use.  

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• More use environmentally-friendly 
substance, equipment and technology, 
make pavement and covering with low 
adverse impact on environment and use 
technology with low emission of toxic 
substance and that not included petroleum 
product.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  

• Permanently use working clothes at 
workplace.  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time.  

• Follow safety requirements of use and 
operation of road vehicle and equipment.  
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No: 
Contract 

No: 
Possible impact Mitigation measures 

• Follow safety requirements of use and 
operation of pavement works.  

• Follow safety requirements of working with 
toxic substance.  

• Follow safety requirements of using tools 
and equipment.  

• Follow safety requirements of repair and 
care of bridge and channel. 

5 

SBR08 

Temporary work places such as 
construction workers who will construct 
the bridge, workplaces of engineering 
workers will be created and income level 
and life level of some people will be 
increased.   
Temporary workers (hooliganism) may 
disturb the people’s comfort.  
Because of sufficiency of personal 
protective equipment and uniforms, 
accident and emergent cases may be 
occurred.  

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Erect temporary fence during construction 
stage and prohibit the authorized people’s 
movement and entry.  

• Permanently use working clothes at 
workplace.  

• Prepare professional team of emergency, 
spare supply, spare equipment and rescue 
exit.  

• Provide the workers with instruction of 
excavator and other heavy equipment’s 
operation,  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time.  

• Get the working group and state 
commission worked upon “Rule to start, 
continue and commission the construction 
works” adopted by “The Governmental 
Order No:  151 to adopt Rule” of year 2012, 
commission, introduce and put sewage and 
water line into operation,  

6 

BSLS09 

Within the framework of equipping works 
along flood dam, in 46500 m2 area, green 
structure, walkway, climbing wall and 
playground will be constructed and 
equipment of physical development will 
be installed, the children and residents 
will enjoy free time.  

• For blind people, install and locate any 
structure higher than 2.03 meters and lowr 
than 685mm to feel the object by stick  

• One of direct and indirect impacts is traffic 
jam during the construction stage. in order 
to reduce traffic jam, the residents will be 
discussed about road use.  

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• More use environmentally-friendly 
substance, equipment and technology, 
make pavement and covering with low 
adverse impact on environment and use 
technology with low emission of toxic 
substance and that not included petroleum 
product.  

7 

SEC13 
BEC13 

Temporary work places such as 
construction workers who will construct 
communication center and engineering 
workplaces will be created and income 

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  
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No: 
Contract 

No: 
Possible impact Mitigation measures 

level and life level of some people will be 
increased.   
Temporary workers (hooliganism) may 
disturb the people’s comfort.  
Because of sufficiency of personal 
protective equipment and uniforms, 
accident and emergent cases may be 
occurred.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Permanently use working clothes at 
workplace.  

• Provide the workers with instruction of 
excavator and other heavy equipment’s 
operation,  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time.  

8 

SCM03 

As a result of having constructed sewage 
line, use of outdoor toilet will be reduced 
and it is significant to pollutionof soil and 
underground water.  
Temporary workers (hooliganism) may 
disturb the people’s comfort.  
Because of sufficiency of personal 
protective equipment and uniforms, 
accident and emergent cases may be 
occurred.  

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Permanently use working clothes at 
workplace.  

• Provide the workers with instruction of 
excavator and other heavy equipment’s 
operation,  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time. 

 
9 

10 

BSDF07 
WSC16 
WWOI 
WWTPR01 
WSNR17A 
WSNR17B 
WSNR17C 

Temporary work places such as 
construction workers who will construct 
flood dam and protective fence  and 
engineering workplaces will be created 
and income level and life level of some 
people will be increased.   
Temporary workers (hooliganism) may 
disturb the people’s comfort.  
Because of sufficiency of personal 
protective equipment and uniforms, 
accident and emergent cases may be 
occurred. 

• One of direct and indirect impacts is traffic 
jam during the construction stage. in order 
to reduce traffic jam, the residents will be 
discussed about road use.  

• Standards, norm, rule and guidelines of 
occupational safety will be followed. For 
example, erect metal fence with necessary 
length and height.  

• In case of any accident, immediately inform 
to the responsible company and emergent 
aid center,  

• Use construction equipment with low 
sound, vibration and noisiness, works with 
pure fuel and is easy to be repaired.  

• The construction contractor will have 
emergent aid team and rescue team.  

• Erect temporary fence during construction 
stage and prohibit the authorized people’s 
movement and entry.  

• Permanently use working clothes at 
workplace.  

• Prepare professional team of emergency, 
spare supply, spare equipment and rescue 
exit.  

• Provide the workers with instruction of 
excavator and other heavy equipment’s 
operation,  

• Locate sign with light reflection in the 
construction field,  

• Erect fence in construction site and use 
light equipment in dark time. 
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In consideration of the above-mentioned table of assessment and evaluation, the most 
units of the project will have low and medium intensity and weight of impacts during construction 

and operation stage.  
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Table 37. Environmental Mitigation Plan 

Item Potential Environmental 
Concerns/impacts 

Recommended Mitigation Measures Packages  

DURING CONSTRUCTION 
Soil 

Resources 
 

Earthwork, soil 
erosion, soil 
contamination 

 Implement soil erosion protection plan; 
 Minimize the area of soil clearance where close to close to human receptors; 
 Maintaining slope stability at cut faces by implementing erosion protection measures; 
 Control silt runoff from construction sites; 
 Cover soil stockpiles; 
 Properly stabilize slopes and re-vegetate disturbed surfaces. 
 Implement emergency preparedness and response plan (Spill Management Plan); 
 The top soil from the productive land area shall be preserved and reused for plantation purposes. It 

shall also be used as top cover of embankment slope of internal and peripheral roads for growing 
vegetation to protect soil erosion. It will be ensured that all excavated earth is utilized within site for 
levelling and road embankment purposes. 

 Store chemicals/hazardous products and waste on impermeable surfaces in secure, covered areas 
with clear labelling of containers and with a tray or bund to contain leaks 

 Regularly remove all construction wastes from sites to approved waste disposal sites; 
 Provide spill clean-up measures and equipment at each construction site; 
 Conduct training in emergency spill response procedures; 
 Implement borrow and spoil management plan, specifying location of borrow pits, quarries and 

spoil disposal sites; 
 Ensure that borrow areas are located away from residential areas, water bodies and valuable 

pasture/grazing land; 
 After use, grade borrow and spoil areas to ensure drainage and visual uniformity; 
 Borrow pit restoration must follow the completion of works in full compliance with all applicable 

standards and specifications 
 Fuel and lubricants shall be stored at the predefined storage location. 
 The storage area shall be paved with gentle slope to a corner and connectedwith a chamber to 

collect any spills of the oils. 
 Construction vehicles and equipment shall be maintained and refuelled in such a fashion that 

oil/diesel spillage does not contaminate the soil. 
 All efforts shall be made to minimise the waste generation. Unavoidable waste shall be stored at the 

designated place prior to disposal. 
 To avoid soil contamination at the wash-down and re-fuelling areas, "oil interceptors” shall be 

provided. Oil and grease spill and oil soaked materials are to be collected and stored in labelled 
containers (Labelled: WASTE OIL; and hazardous sign be displayed) and sold off to SPCB/ MoEF 
authorized Waste Oil Recycler. 

 To prevent soil compaction in the adjoining productive lands beyond the ROW, the movement of 
construction vehicles, machinery and equipment shall be restricted to the designated haulage route. 

 Septic tank or mobile toilets fitted with anaerobic treatment facility shall be provided during 
construction phase. 

All packages 
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Item Potential Environmental 
Concerns/impacts 

Recommended Mitigation Measures Packages  

 Non-bituminous wastes should be dumped in borrow pits with the concurrence of landowner and 
covered with a layer of topsoil conserved from opening the pit. 

 Bituminous wastes will be disposed of in an identified dumping site approved by the MET. 
Ambient 

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

 Stockpiles management: Manage stockpiles to reduce dust emissions. Locate stockpiles 
downwind of sensitive receptors. Spray stockpiles with water before material is moved. If a stockpile 
is within 300m of human receptors, additional precautions must be taken including using a reusable 
stockpile cover and fencing to form a high barrier and prevent wind lifting and dispersing. 

 Construction site management: Irrigation of construction sites and material handling routes where 
fugitive dust is generated, especially during strong windy days.  

 Transport of materials: Trucks carrying earth, sand, stone or loose materials must be covered with 
tarpaulins or other suitable cover. Construction vehicles and machinery must be maintained to a high 
standard to minimize emissions (note that local standards do not exist for vehicle emissions). 

 Manufacturing plants: Site any plants for the production of concrete or pavement covering such as 
asphalt at least 300 m from the nearest dwelling and locate downwind. 

All packages 

Noise 
Level 

 

Noise generated from 
construction activities 

 Source control. Maintain all exhaust systems in good working order and undertake regular equipment 
maintenance; 

 Locate sites for concrete-mixing and similar activities at least 300 m away from noise sensitive areas; 
 Operate between 8 am – 6 pm only and reach an agreement with nearby businesses and residents 

regarding the timing of heavy machinery work, to avoid any unnecessary disturbances; 
 Provide advance warning to the community, including businesses and residents on timing of noisy 

activities. Seek suggestions from community members to reduce noise annoyance; 
 Vehicles transporting construction materials or wastes will comply with posted speed limits at all 

times and will be limited to low speeds in construction sites; 
 Vehicles transporting construction materials or wastes will not use their horn when passing through 

or nearby sensitive locations, such as residential communities, schools and hospitals; 
 Public notification of construction operations will incorporate noise considerations; information 

procedure of handling complaints through the GRM will be disseminated; 
 Ensure noise monitoring is undertaken near sensitive receptors, 

All packages 

Surface 
and 

ground 
water 

 

Water Contamination, 
improper use of water 

 

 Implement the approved soil erosion management plan (as specified in soil mitigation measures 
section above) during construction; 

 Implement contingency plans to control oil spills and other hazardous substances (Spill 
Management Plan) as part of the CEMP. Special attention will be paid for the Selbe site as Selbe 
River is next to the existing facility; 

 Provide adequate construction site temporary sanitary facilities with holding tanks for construction 
workers. Discharge toilets to the existing wastewater treatment facilities 

 Provide temporary drainage provision during construction to ensure that any storm water running off 
construction areas will be controlled; 

 Enclosed drainage around chemical storage areas, maintenance shop and vehicle cleaning areas 
on construction sites and storage will be on hard standing; 

 Meet construction water demand using water from permitted sources outside Subcentres; delivered 
to sites by water trucks & stored on site in tanks.  

All packages 
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Item Potential Environmental 
Concerns/impacts 

Recommended Mitigation Measures Packages  

 Ensure potable water is stored clean & safe. 
Flooding   All works undertaken on construction site must be timed to avoid the typical summer rainfall floods; 

 Rainfall forecasts must be monitored and work halted in the event that there is a flood risk. 
All packages 

Solid 
Waste 

Waste management and 
resource use 

 Implement the Waste management plan 
 Minimize earth works during construction by optimizing the use of borrow pits and quarries; 
 Reuse material from site demolition as much as possible if existing wastewater treatment facilities 

will be demolished; 
 Demolition site will be properly cleaned up and demolition waste need to be collected and stored 

before disposal; 
 Provide appropriate waste storage containers for worker’s construction wastes; install enclosed 

storage points of solid and liquid wastes away from sensitive receptors, regularly haul to approved 
disposal facilities; 

 Only contractors approved by the local authorities shall be used to remove all wastes from 
construction sites; 

 It’s strictly prohibited to burn any waste at any construction site. Waste must be collected and 
properly disposed 

All packages 

Fuels and 
Hazardous 

goods 

Materials used in 
construction have a 
potential to be a source of 
contamination. Improper 
storage and handling of 
fuels, lubricants, 
chemicals and hazardous 
goods/materials on-site, 
and 
potential spills from these 
goods may harm the 
environment or health of 
construction workers. 

The Contractor shall  
 Prepare spill control procedures and submit the plan for PMO approval 
 Train the relevant construction personnel in handling of fuels and spill control procedures 
 Store dangerous goods in bunded areas on a top of a sealed plastic sheet away from 

watercourses. 
 Make available MSDS for chemicals and dangerous goods on-site. 
 Provide protective clothing, safety boots, helmets, masks, gloves, goggles, to the construction 

personnel, appropriate to materials in use. 
 Make sure all containers, drums, and tanks that are used for storage are in good condition and 

are labeled with expiry date. Any container, drum, or tank that is dented, cracked, or rusted might 
eventually leak. Check for leakage regularly to identify potential problems before they occur. 

 Store hazardous materials above flood plain level 
 Put containers and drums in temporary storages in clearly marked areas, where they will not be 

run over by vehicles or heavy machinery. The area shall preferably slope or drain to a safe 
collection area in the event of a spill. 

 Put containers and drums in permanent storage areas on an impermeable floor that slopes to a 
safe collection area in the event of a spill or leak. 

 Take all precautionary measures when handling and storing fuels and lubricants, avoiding 
environmental pollution. 

 Avoid the use of material with greater potential for contamination by substituting them with more 
environmentally friendly materials 

All packages 

Physical 
Cultural 

Resources 

Damage to temple or 
partial during religious rites 
and ceremonies 

 Construction activities must be immediately suspended if any temple are encountered; 
 The local temple authorities must be promptly informed and consulted; and 
 Construction activities shall resume only after thorough investigation and with the permission of the 

local temple authorities 

Bayankhoshu
u packages 
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Item Potential Environmental 
Concerns/impacts 

Recommended Mitigation Measures Packages  

Socioecon
omic 

resources 

Community health and 
safety risks 

 Temporary traffic management, road safety awareness: During any works which involve crossing 
roads and affecting traffic movements, road users and pedestrians shall be made aware of changes 
to traffic flows through clear signage in advance of construction and during construction at the site; 

 Construction site safety: Clear signs shall be placed at construction sites in view of the public, 
warning people of potential dangers such as moving vehicles, hazardous materials and excavation 
and raising awareness on safety issues. 

 Heavy machinery shall not be used after day light and all such equipment will be returned to its 
overnight storage area/position before night. 

 All sites shall be made secure, discouraging access by the public through fencing or security 
personnel, whenever appropriate. 

All packages 

Occupational Health and 
Safety 

 Implement Health and Safety Management Plan (HSMP): This includes recording and reporting 
any occupational health and safety incidents, and reviewing the distribution and use of appropriate 
PPE. HSMP shall include the following provisions: 

 Training. Provide adequate training to all workers, temporary or permanent workers, on 
occupational health and safety risks at construction sites, proper working procedures, proper use of 
PPEs, handling and disposal of hazardous wastes, incident reporting requirements; 

 Clean water. Provide a clean and sufficient supply of fresh water, for construction and for all camps.  
 Sewage and wastewater. Provide adequate sanitation facilities at all work sites. 
 Solid waste. Provide garbage receptacles at construction sites, which will be periodically cleared 

and disinfected. 
 Liquid chemical waste. Provide receptacles in suitably bounded areas for the storage of liquid 

chemical waste prior to disposal. Include clear warnings with health risks. 
 Personal protection. Provide PPE, such as safety boots, helmets, gloves, protective clothing, 

goggles, and ear protection, in accordance with relevant health and safety regulations for workers. 
 Emergency Preparedness and Response. An emergency response plan to take actions on 

accidents and emergencies, including public health emergencies associated with hazardous material 
spills and similar events will be prepared. 

 Records Management. Store and maintain easily retrievable records protected against loss or 
damage should be established. It will include documenting and reporting occupational accidents, 
diseases, and incidents. 

 Safety communication. Ensure that safety, rescue and health matters are given a high degree of 
publicity to all persons regularly or occasionally at active construction sites. Posters in Mongolian for 
the contractors drawing attention to relevant health regulations will be made or obtained from the 
appropriate sources and will be displayed prominently at construction sites. 

All packages 

Cumulativ
e and 

indirect 
Impacts 

Cumulative construction 
impacts 

 coordination with other projects in the area of influence in terms of construction schedule, possible 
access road and borrow/disposal sites and spoil sharing; 

 enforcement of good construction management to minimize dust, noise and waste generation; 
 education of construction workers to minimize social disturbance and cultural conflict; 
 proper management of each construction site and timely restoration/strengthening affected areas 

upon completion of each construction project. 

All packages 
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Item Potential Environmental 
Concerns/impacts 

Recommended Mitigation Measures Packages  

Temporary traffic 
disturbance 

 Contractors will consult with relevant local authorities on the timing of the road excavation, including 
departments responsible for transport and traffic police; 

 Use of appropriate traffic signals if alternate line traffic is required to maintain access along the road. 
All packages 

 
 
 

DURING OPERATION 
Heating 

Plant 
Air emission(PM, SO2, 
NOx) 

 Dust suppression/extraction facilities will be provided to mitigate the dust generated at coal 
conveying area, transfer points and coal stockyard. 

 Enclosed galleries will be provided to arrest the coal dust generated at all the conveyor points. 
 The coal dust from coal transfer points would be restricted to 5 mg/Nm3 

SHF06 
 

 100% Dry fly ash extraction, storage and disposal facilities are proposed for utilization of 100% fly 
ash in dry form. Closed trucks & containers would be allowed to avoid fugitive emissions.  

 To reduce the dust nuisance while loading the ash into the open trucks from fly ash silos, the fly ash 
would be conditioned with water spray. 

 To control the particulate matter in the flue gas, an electrostatic precipitator with an efficiency of 
99.89% is proposed 

 Noise  Properly designed plant and machinery (i.e. by providing inbuilt mechanisms like silencers, mufflers, 
and enclosures for noise generating parts) and shock absorbing pads in the foundation of vibrating 
equipment will be provided. 

 In the high noise intensity working areas/zones ear muffs or ear plugs or any other suitable personal 
protective equipment would be provided to the workmen. 

 Provision of isolation for major noise generating equipment. 
 Regular noise level monitoring would be carried out for taking corrective action, wherever required 

Ash, slag, FGD residue  Apply dust suppression when handling coal and ash 
 Prompt disposal of ash to interested re-users. But operator must ensure ash in safe before disposing 

to re-users. Consult experts or conduct a lab analysis 
Water 
Supply 

and 
Sewerage 
Network 

Pipe design and 
maintenance 

 Adequate layering and packing of earth around the tertiary pipe in order to protect it from cold 
weather. The depth of the material to be advised by a cold weather engineering specialist; 

 Maintenance and repair of stock proof fencing either side of the tertiary pipe in order to protect it 
from trampling by grazing stock, thus maintaining its integrity; 

 USUG to regularly inspect all pipes and to implement repairs if required 

BHF06 
SCM03 
BCM01 
BCM02 
SRDH11 
SRDH14 
BRDH11 
BRDH14 

Leak detection and repairs  Conduct pipe repairs the soonest time possible to avoid disruption of service and disturbance to 
users/sensitive receptors. 

Sewer 
Collector 

Contamination of 
groundwater and surface 
water sources and creation 
of stagnant pools of 
wastewater due to 
overflows and leakage  

 Minimize detection and repair timing through efficient methods 
 Ensure proper operation and maintenance shall be done for the system and all the appetences 

should comply with standards 
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Item Potential Environmental 
Concerns/impacts 

Recommended Mitigation Measures Packages  

Impacts due to overflow of 
sewers 

 Ensure power supply during sewage pumping so that sewers do not overflow  
 Ensure the self-cleaning velocity of the sewerage network 

Road Air pollution and noise due 
to increase in traffic  
 

 Ensure standard emissions from vehicles  
 Regular monitoring of the noise levels on the road during operational phase will help in keeping track 

of the noise levels over a period of time 
 Ensure proper maintenance of the roads during operational phase, especially during monsoons. One 

of the main reason for the high SPM levels in the ambient air is poor condition of road network 

SRDH11 
SRDH14 
BRDH11 
BRDH14 

Road safety and traffic 
management 

 Maintain traffic signs, guard and protection rails at strategic locations; traffic management turn over 
to local authorities  

Occupatio
nal health 
and safety 

Health and safety 
exposures of workers 

 Develop and implement OHS program include job hazard analysis, risk analysis and ranking, safety 
procedures, training plans, safety incident reporting and record keeping, etc.; 

 wear safety shoes or boots with non-slip soles; 
 wear PPE and chemical resistant clothing to avoid exposure of skin or eyes to corrosive and/or 

polluted solids, liquids, gases or vapors; 
 post safety instructions in each workshop regarding the storage, transport, handling or pouring of 

chemicals; 
 wear safety goggles in all cases where the eyes may be exposed to dust, 
 flying objectives, or splashes of harmful liquids; 

All packages 
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D. Overview of Impacts of Project 

This section summaries impacts of the all packages given in Initial Environmental 
Examination (IEE) Report  . There is no significant adverse impact anticipated due to the project 
and all impacts could be mitigated. Suggested measures will not only mitigate or reduce the 

impacts to acceptable level but will improve the existing environmental condition as well.  

The Project identified a range of positive impacts and benefits and adverse issues/ 
concerns/impacts from the investment. Benefits include convenient access to houses and 
properties, and safe/potable water supply, wastewater management services, heating, and socio-
economic infrastructure. These will lead to positive impacts, such as improved hygiene and 
sanitation, reduced health risks and incidence of diseases, reduced dust suspension, reduced 
soil and groundwater contamination, reduced greenhouse gas emission, reduced nasty odor 
especially during non-winter months, and an improved business and working environment.  

The major adverse impacts during construction will be dust, noise which will arise from 
earthworks, transport/ loading/unloading of aggregate materials and wastes, movement/operation 
of construction vehicles/equipment, dry exposed areas, open stockpiles of aggregate materials 
and wastes, crushing/grinding/mixing/drilling/ screening/ potential blasting, among others. The 
levels will be salient during the peak of construction period. The opening/re-opening/dismantling 
of active and closed pit latrines within the construction alignments will cause foul odor to emanate. 
The workers handling the site clearing will be most at risk. Other potential sources of foul odor 
during construction would be poor sanitation practices of construction workers, poor management 
of solid wastes, the use of high VOC-emitting processes and specialty applications. Inner roads 
and lanes of main roads will be closed. The existing traffic congestion, particularly during peak 
hours, will be worsened. Travel time would become longer. 
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VII. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

A.  Public Consultation during Project Preparation 

 Stakeholder consultation and participation was a key principle of the preparation of 
Tranche 1, in line with the investment program‘s aim of promoting an inclusive and participatory 
peri-urban development in the ger areas of Ulaanbaatar City. The strategy of engaging key 

stakeholders and affected groups included the following activities: 

Socio-economic and willingness to pay Survey for Services (SES-WTPS) among target 

households, small and medium enterprises (SMEs). 

Community  and  SME  needs  assessment,  under  the  general  rubric  of “Community Action 

Planning”. 

Safeguards-specific consultation of potentially affected people and key stakeholders (in 
addition to SES-WTPS). 

 Socioeconomic Survey and Willingness to Pay for Services (SES-WTPS). The survey 
was conducted to collect and assess information on (a) basic household data, profile of small and 
medium enterprises, and public institutions present in the target subcenter areas; (b) access to 
and existing conditions of water and sanitation, heating and cooking, solid waste management, 
power supply, education, and health services, and (c) willingness and ability to pay for improved 
services on water supply, sanitation and district heating. A sample of households of khoroo 6, 7, 
8, 9, 10 and 28 of Songino Khairkhan District; khoroo 14 and 18 of Chingeltei District, and khoroo 
14 and 15 of Sukhbaatar District, and businesses in the Bayankhoshuu and Selbe subcenter 
areas were surveyed. These areas have a total population of about 3,500 households and 180 
businesses and institutions. Environmental experts of the PPTA were involved in the design, 
implementation and evaluation of the socio-economic survey, which incorporated key 
environmental queries. The relevant survey queries are those concerning access to and 
satisfaction with the existing basic services, satisfaction level with current social and 

environmental conditions, and priority environmental and infrastructure issues. 

 The Household Survey involved a total of 827 households, i.e., 431 households 
(representing 28% of the total population) from Bayankhoshuu Subcenter and 396 households 
(representing 34% of total population) from Selbe Subcenter. The Business Survey involved 182 
selected business units, of which 92 (50.5%) are in Bayankhoshuu Subcenter and 49.5% are in 
Selbe Subcenter. Most relevant findings from the survey are presented in the description of socio-
economic environment (Chapter V). 

Community and SME Needs Assessment. Since late-October 2012, the PPTA and UN-
HABITAT teams have been undertaking community mobilization activities as part of the 
consultative and participatory approach of the program, through the conduct of the following: (i) a 
series of meetings with the MUB officials, khoroo officials, and khesegs leaders; and (ii) a series 
of needs assessment and community action planning (CAP) workshops with the representatives 
from the households and SMEs. UN-HABITAT mobilized and organized the ger area communities 
in the two subcenters in form of Community Development Councils (CDCs). In November-
December 2012, the CDCs identified and validated the community and SME needs in both 
subcenters.  
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Further workshops in Q1/Q2 2013 resulted in CDCs preparing draft Community Action 
Plans that summarize how ger area communities propose to address their needs. Public 
consultation confirmed the support for the project, and highlighted basic dissatisfaction with 
current services, as the following summary illustrates: 

a. With regard to water supply, less than 50% of the respondents are highly satisfied with 
the current water supply services. The reasons dissatisfaction include too much time 
is spent to take water (20%); inconvenient access (19%); unreliable service (14%); 
and health risks (14%). The majority wishes to improve the water supply services 
through direct connection to piped water supply. 

b. With regard to sanitation and wastewater, the majority of respondents are moderately 
satisfied or dissatisfied with the existing sanitation facilities and services. The main 
reasons for include pits filling up too quickly (27%); bad smell (21%); and 
uncomfortable facilities and service (18%). The majority wishes to be connected to the 
central sewer. 

c. With regard to solid waste, 78% of the respondents expressed their dissatisfaction with 
current solid waste management services. About 98% of the respondents deem it 
necessary to change solid waste management services, of which 31% proposes 
improvement through increased collection frequency and 30%, through prompt 
collection. 

d. With regard to heating, 70% of the respondents expressed their dissatisfaction with 
the heating system. Reasons include excessive costs (30%); poor performance (27%); 
and difficulty to operate (25%). About 99% deem it necessary to change the current 

heating system, of which 96% proposes connection to the central heating network. 

Clusters of households willing to consolidate their plots in exchange for private sector 
developed residential units—complete with water supply, sewage, and heating connections— 
have been identified with the support of UN-HABITAT. Households will be offered the choice to 
trade their plot of land—through direct trading or land pooling methods—for access to urban 
services and improved residential units—apartments or townhouses. This process will be driven 
by the private sector and regulated by the Subcenter Redevelopment Authority (SRA). The SRA 
will assist in realizing Subcenter Development Plans (SDPs) and ensure the strict application of 
the development plan, principles, land use ratios, and construction standards; and supervise 
private sector participation in the construction of residential units/compounds, in accordance with 
community needs and expectations, and private sector interests.The approach will be applied 
according to strict zoning requirements, private sector interest, proximity to trunk infrastructure 
developments, and wishes of the community. 

 Environment safeguards related consultations included (i) consultation of local 
government institutions, and (ii) public meetings with affected households of potentially affected 
people and key stakeholders in the two subcenters, to discuss the IEE, anticipated impacts, and 

proposed mitigation measures. 

 The consulted local government institutions included (i) several members of MET for the 
updated Law on EIA, status of update of Order A2, and guidance in GEIA request; (ii) NAMHEM 
for environmental monitoring data and costs; (iii) the Citizen Service Center of MUB for the City’s 
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grievance redress mechanism; and (iv) USUG discuss and present findings of the WS and 
CWWTP technical and environmental audits. 

 With regard to the Law on EIA (2012), MET confirmed that (i) tranche 1 is under new law 
requirements, but (ii) follows Procedural Guidance for Environmental Impact Assessment from 
2010 (Order No. A-2, of the Ministry of Environment and Green Development) This Order is 
currently undergoing update/modification to incorporate the recent amendments in the Law on 
Environmental Impact Assessment. 

 The second round of public consultations was conducted in 2013 by the DEIA 
consultant firm (ENVIRON). The objectives of the these meetings were:  

(i)   to inform the stakeholders of (a) anticipated impacts arising from the projects; (b) proposed 
measures to avoid and mitigate them; (c) existence & implementation of the environmental 
management plan (EMP) that includes environmental mitigation and monitoring; (d) 
existence of a grievance redress mechanism (GRM); and  

(ii)  to solicit stakeholders’ concerns, opinions & comments for the proper consideration in the 
IEE and EMP.  

 In 2018, upon the finalization of the Detailed Design of Tranche 1, 9 public consultations 
were organized by DEIA consultant firm (GREAT VISION) regarding about the DEIA Amendment 
reports. The results of the consultation, which are reported in detail in the original DEIAs and 
Amendments of DEIAs, confirm the findings of the first round. 

 Besides, 134 public consultations were also had been conducted on the scope of the 
technical/engineering design of infrastructure, public facilities, and ADB Safeguard Policy 2009.  

B. Future Public Consultation and Participation 

 Public consultation will continue throughout implementation of Tranche 1 and its 
components to be able to deal with public concerns promptly. The PMO will maintain a good 
communication flow with stakeholders. All stakeholders must be invited and encouraged to 
participate in community discussions. The PMO, design consultant, contractor and/or operator 
will be open to contact by the public on matters concerning the progress of the subprojects, 
adverse impacts, mitigation measures, environmental monitoring and grievances. The 
implementing agencies, through the PMO and in collaboration with subproject khoroos, will be 
responsible for organizing public consultations. Specifically: 

 During Construction. Prior to the mobilization by the Contractor, the PMO in 

collaboration with the subproject khoroos, will join with the social team in conducting an intensive 
information, education and communication (IEC) campaign to ensure that sufficient level of 
awareness among the affected communities on the upcoming project construction and its 
anticipated impacts are attained. Billboards about the subproject, implementation schedule and 
contact details of implementing agencies, PMO and khoroos will have been set at strategic 
locations within the Tranche 1 khoroos. Information on the GRM will be posted at the bulletin 
boards of khoroo offices. During construction, frequent informal interviews will be conducted by 
the PMO to monitor the environmental concerns of subproject communities and to be able to act 
on them promptly. 
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 During Operation. During the first two years of operation, the Operators will continue to 
monitor environmental concerns regarding the completed works through periodic random 
interviews. During project implementation, the updated IEE and its EMP, as well as the GOM-
approved DEIA Reports, will be made available in the PMO and the IAs for the perusal of 
interested parties. Copies may be made available upon formal request. 

C. Information Disclosure 

 Environmental information related to Tranche 1 components was and will be disclosed as 
follows: (i) the original IEE is available for review in the PMO’s office; (ii) the original IEE was 
disclosed on ADB’s project website (www.adb.org) in July 2013; (iii) copies of the original IEE are 
available upon request; and (iv) annual reports on project’s compliance with the Environmental 
Management Plan (EMP) are available at www.adb.org. 
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VIII. GRIEVANCE REDRESS MECHANISM 

A.  Current Practice in Mongolia 

According to updated EARF and EMP an updated the GRM concept will be followed for 
the Program. The update defined roles and responsibilities of project parties and changed the 
procedure of receiving and resolving grievances into more easy accessible for local community 

and based on current mechanism set by the MUB10. 

The GRM will be introduced during community consultations and made publicly available to 
stakeholders throughout the project. In the event of a grievance issue, the following GRM 
structure will be conducted, as follows. 

(i) Stage 1: If a concern arises during construction, the affected person may raise the issue 
with the contractor, PMO and MUB. All agencies will be aware of the GRM and will be 
requested to immediately report any incidents to the PMO or the responsible specialist of 
PMO. If the issue is resolved directly between the affected person and contractor, no 
follow-up is required.  

(ii) Stage 2: If the issue is not resolved within the help of PMO staff, raised issue will require 

MUB management participation through PMO itself.  

(iii) Stage 3 (within 30 days): Even if the issue is resolved or is not resolved in that case, within 

30 days, response relevant to a concern will be sent to citizen’s mobile phone by SMS.  

Figure 32. GRM structure 

 

 

Note: MUB- Municipality of Ulaanbaatar, PMO- Project Management Office, DSC- Design Supervision Consultants 

 

 
10 Pls see Scheme “Current Grievance Redress Mechanism of MUB” 
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Figure 33. Project Grievance Redress Mechanism 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Community -wide public awareness campaigns will ensure that awareness on grievance 
redress procedures is generated through the campaign. The project management office (PMO) 
designated focal person (environment and social issue) and community development consultants 
(CS -3) will conduct community -wide awareness campaigns to ensure that poor and vulnerable 
households are made aware of grievance redress procedures and entitlements, and will work with 

the PMO and, supervision consultants (CS1) to help ensure that their grievances are addressed. 

Affected persons (APs) will have the flexibility of conveying grievances/suggestions by 
dropping grievance redress/suggestion forms in one stop services that have already been 
installed by MUB or through telephone hotlines at accessible locations, by e-mail, by post, or by 
writing in a complaints register in one stop services.  

Furthermore, a concern can be sent within mobile application called Check my services, 

11-11 call center, 1800-1200 call center or by writing a complaints to PMO and MUB themselves. 

Careful documentation of the name of the complainant, date of receipt of the complaint, 
address/contact details of the person, location of the problem area, and how the problem was 
resolved will be undertaken. The project management office (PMO) officer (who will responsible 
for environment and social issue) will have the overall responsibility for timely grievance redresses 

on environmental and social safeguards issues.  

Recordkeeping. Records of all grievances received, including contact details of 
complainant, date the complaint was received, nature of grievance, agreed corrective actions and 
the date these were effected and final outcome will be kept by the PMO. The number of 
grievances recorded and resolved and the outcomes will be displayed/disclosed in the PMO 
office, MUB, and on the web, as well as reported in monitoring reports submitted to ADB on a 
semi-annual basis.  
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Periodic review and documentation of lessons learned. The PMO officer (responsible 
for environment and social) will periodically review the functioning of the GRM in each khoroo and 
record information on the effectiveness of the mechanism, especially on the project’s ability to 
prevent and address grievances  

Costs. All costs involved in resolving the complaints (meetings, consultations, 
communication and reporting/information dissemination) will be borne by the PMU. Cost 
estimates for grievance redress are included in resettlement cost estimates. 

39 community complaints and clarifications received through GRM system as of 
December 31, 2019. Out of 39 complaints, 20 were related to the valuation and compensation, 1 
was requesting to fully affect, 5 were related to the construction process, 1 was related to 
resettlement, 1 was related to requesting help for enrolling children to kindergarten, 1 was related 
for reference letter, 1 was related requesting own land, 1 was related with work space in business 

incubator and 8 were related with rehabilitation. 33 issues were solved in favor of complaints. 
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IX. ENVIRONMENTAL MANAGEMENT PLAN 

The Environmental Management Plan (EMP) for Tranche 1 was originally prepared in 
2013 in the same report with Initial Environmental Examination of the Tranche 1 and has been 
updated in 2017 to the changes in the project made within the development of the detailed design.  
Nevertheless, some changes have been made to constructional components and locations 
requires update in EMP. Tranche 1 of the Ulaanbaatar Ger Area Development Investment 
Program covers Bayankhoshuu and Selbe ger areas.  

The EMP will guide the environmentally-sound construction of all subprojects of Tranche 
1 and ensure efficient lines of communication between MUB, PMO, DSC and contractors. The 
EMP identifies activities according to following three phases of development: (i) Pre-Construction 
Activities; (ii) Construction Phase; and (iii) Post Construction/Operational Phase. 

A copy of the EMP must be kept on work sites at all times. This EMP will be included in 
the bid documents and will be further reviewed and updated during implementation. The EMP will 
be made binding on all contractors operating on the site and will be included in the contractual 
clauses. Non-compliance with, or any deviation from, the conditions set out in this document 
constitutes a failure in compliance.  

For civil works, the contractor will be required to (i) establish an operational system for 
managing environmental impacts (ii) carry out all of the monitoring and mitigation measures set 
forth in the EMP; and (iii) implement any corrective or preventive actions set out in safeguards 
monitoring reports that the employer will prepare from time to time to monitor implementation of 
this updated IEE and updated EMP. The contractor shall allocate a budget for compliance with 
these EMP measures, requirements and actions. 
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X. CONCLUSION & RECOMMENDATION 

A.  Project Benefits 

 The preparation and full implementation of a Contractor EMP (C-EMP) that addresses as 
minimum the requirements of the SPS-compliant P1-EMP will mitigate the impacts to acceptable 
levels. Standard mitigation measures, basically integral to socially and environmentally 
responsible construction practices, are commonly used these days in construction sites in urban 
setting of Mongolia and are known to Contractors. Hence measures to reduce impacts to 
acceptable levels would not be difficult to plan, design and institute. 

 The proposed Tranche 1 projects will transform the “under-serviced”, into adequately 
serviced, subcenters, which will hasten the qualitative improvement of the living environment in 

Bayankhoshuu and Selbe Subcenters. 

 Based on the updated IEE, the classification of tranche 1 as Category ‘B’ is confirmed.  
Updates in this IEE needs to be undertaken upon the finalization of Detailed Designs to comply 
with the Safeguard Policy Statement of the ADB. In compliance with GOM regulations, Tranche 
1 has obtained approval for 2 DEIA Amendment reports on June 2018. The DEIAs have been 

disclosed to the affected communities. 

B.  Major Environmental Impacts and Mitigation Measures and Management Plan 

 This updated IEE concludes that Tranche 1 projects are not environmentally critical. The 
major impacts will mainly same with original IEE which could arise during construction. These 
impacts are assessed to be highly site-specific, temporary and will not be sufficient to threaten 
or weaken the surrounding resources. 

 The extent of adverse impacts during construction is expected to be largely local, 
confined within the project footprints and their immediate vicinities. During windy and dry 
weather, suspended particles in the entire Ulaanbaatar City is normally high due to the dry and 
loose top soil which is easily blown by wind action. With proper measures in place, there should 
be least magnitude of construction stockpiles of fine aggregates and residual soils and generated 
wastes that would be transported beyond the above mentioned project’s main and extended 
areas of influence during strong winds and heavy rainfall. Hence, it can be concluded that 
adverse impacts during construction would be highly site-specific. 

 The few significant adverse impacts during construction will be temporary and short-term 
(i.e., most to occur only during peak construction period, estimated to last 20-30% of the 
construction period). These will not be sufficient to threaten or weaken the surrounding 
resources. The preparation and implementation of a Contractor’s EMP (C-EMP) that would 
address as minimum the requirements of the P1-EMP will mitigate the impacts. Standard 
mitigation measures, basically integral to socially and environmentally responsible construction 
practices, are commonly used at construction sites in urban setting and are known to 
Contractors. Hence, mitigation measures would not be difficult to design and institute. 

 During operation, main potential environmental impacts relate to the operation of the 

heating systems, and other works to a lesser extent. Potential adverse impacts during operation 
of the Heat-Only Boilers (HOBs) include (i) pollutants emission from the HOBs, (ii) noise from 
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the HOBs, (iii) wastewater, and (iv) solid waste of ash and slag. The operation of the HOBs in 
Selbe and Bayankhoshuu Subcenters will emit particulate matters (PM), SO2 and NOx, the 
concentrations of which will be influenced by the quality of coal burned, the flue gas volume and 
the type and performance of the flue gas treatment equipment. 

 Environmental management plan (EMP). The P1-EMP contains an Environmental 
Mitigation Plan and Environmental Monitoring Plan. It fully addresses the potential impacts and 
risks arising from Tranche 1 implementation. It specifies the mitigation measures that: (i) are 
inherent to good engineering and construction practices and are therefore not be difficult to 
institute, and (ii) involve consultation, coordination and collaboration with local authorities and 
communities. The P1-EMP further specifies the roles and responsibilities of institutions in overall 
environmental management to ensure the reduction of adverse impacts to acceptable levels. It 
requires the formulation of Contractor EMPs (C-EMP) with complete management plans for 
adverse impacts, e.g., dust control, noise control, traffic management, addressing as minimum 
the requirements of the SPS-compliant P1-EMP, and the C-EMP to be cleared by the PMO. It 
requires a full time environmental safeguard staff in the PMO to oversee EMP implementation, 
including the observance of the GRM. Under the Institutional Strengthening and Capacity 
Development Component of Tranche 1, capacity development in environmental management 
will be carried out and policy and regulatory reforms in the WSS and Heating sectors to ensure 
sustainable operation, maintenance and repair of the completed water supply, sanitation and 

heating infrastructures. 

C.  Project Risks and Assurances 

The main project risks related to environment include (i) weak capacity of implementing 
and sub-implementing agencies in environmental management, which poses risk for a failed 
EMP implementation; (ii) the financial difficulties of USUG (operator for water supply and 
sewerage), which poses risks for EMP implementation to fail during operation; (iii) the 24hour 
daily work normally expected from contractors in UB poses risk for noise at night time to exceed 
standard limits; (iv) higher dust and noise levels, which poses risk for increased health hazard; 
(v) increased traffic congestion, which poses risks for longer travel time, longer delivery of 
people, goods and services; (vi) health and safety hazards, which pose risks to the lives of 
communities and construction workers; (vii) the significant demand for aggregate materials which 
poses risks for illegal quarries/extraction of aggregate materials; (viii) spill of sediments and 
wastes onto crossing and/or adjacent water bodies; which poses risks for increased deterioration 

of surface water quality. 

 Most of these risks have been addressed through sound environmental management 
planning. The P1-EMP was formulated to ensure that risks are reduced to acceptable levels. In 
order that the In addition, the various levels of participating government units have agreed on 
the following assurances. 

 MUB shall ensure the preparation, design, construction, implementation, operation and 
decommissioning of the Tranche 1 projects to comply with all applicable laws and regulations of 

the Government of Mongolia relating to environment, health and safety; ADB’s Safeguard Policy 
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Statement 2009; and all measures and requirements set forth in the IEE, the EMP, and any 
corrective or preventative actions set forth in the Annual Environmental Monitoring Report and 
ADB comments on it. 

 The MUB shall ensure that: (a) all bidding documents include the SPS-compliant P1-
EMP; (b) selected Contractors will be required to prepare a detailed C-EMP that addresses as 
minimum the requirements of the P1-EMP; (c) C-EMP will be evaluated quantitatively and 
qualitatively against the P1-EMP and cleared by PMO and PIS prior to commencement of any 
work on site; (d) the Contracts for civil works explicitly stipulate the obligation of Contractors (and 
his/her subcontractors) to institute the mitigation measures properly according to the cleared C-
EMP; and (e) the Contract for civil works stipulate some tie up of progress payment and collection 
of performance bind with the performance in C-EMP implementation. 

 MUB shall make available a budget for: (a) a full time qualified environmental safeguard 
staff in the PMO who shall oversee the EMP implementation; (b) the implementation of mitigation 
measures in the EMP that are under the responsibility of the PMO; (c) the implementation of 
corrective actions recommended in the Annual Environmental Monitoring Report; (d) 
environmental monitoring by a licensed institute in accordance with the SPS-compliant P1-EMP; 
(d) the preparation of the periodic environmental monitoring reports by the PMO; (e) necessary 
communication and reporting equipment and systems for effective EMP implementation and 
GRM observance; and (f) all other official costs to be carried out by the PMO in adherence to the 
requirements set out in the EMP. 

 MUB shall cause the PMO to: (a) implement all mitigation measures prescribed in the 
P1-EMP as under the responsibility of the PMO; and (b) provide the MUB with a written notice 
of any unanticipated environmental risks or impacts that arise during construction and/or 
operation and that were not considered in this IEE or the T-1EMP.  

 The MUB shall: (a) submit annual Environmental Monitoring Reports to ADB and disclose 
relevant information from such reports to affected persons upon submission; (b) review any 
changes to the project design that may potentially cause negative environmental impacts, and 
in consultation with ADB, revise environmental mitigation and monitoring measures as necessary 
to assure full environmental compliance. MUB will provide to ADB within 60 days, justification for 
any proposed changes to the mitigation measures required during design, construction, and 
operations, for safety or emergency reasons; and (c) report any actual or potential breach of 
compliance with the measures and requirements set forth in the P1-EMP after becoming aware 
of the breach. 

 MUB shall (a) select legally operated borrow pits and spoil disposal sites appropriate to 
the scale of the required borrow soil and the spoil generated prior to start of construction 
mobilization; (b) formally endorse such sites as being consistent with the P1-EMP requirements; 
(c) manage the sites in accordance with the P1-EMP prescriptions; (d) require waste contractors 
to submit manifest for every disposal at the MUB-selected disposal sites. 

 MUB shall cause the Design Consultants to ensure adequate incorporation of: (a) 
seismicity factors; and (b) climate change impact factors. MUB shall ensure that the heat-only 
boilers comply with the most recent national standards MNS 6298:2011 and regular ambient air 
quality and staff emission monitoring is conducted and reported to ADB. 
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 MUB shall ensure that the services of a licensed institute is procured to: (a) conduct 
periodic monitoring of air quality, surface and groundwater quality and noise level in accordance 
with the Environmental Monitoring Plan of the P1-EMP and (b) submit quarterly environmental 
monitoring reports to the MUB. 

 MUB shall cause the PMO to ensure that the contractors will: (a) implement an 
awareness and prevention training for all its workers on the risks, hazards, impacts and 
prevention of transmittable/communicable diseases, e.g., HIV/AIDS, SARS, AH1/N1; (b) provide 
necessary measures and facilities to ensure the safety and health of its workers; (c) require 
workers to submit to physical examination/tests and provide Contractors with results for the 
health baseline data of workers; (d) enforce upon workers to observe local customs concerning 
acceptable social behavior; and (e) enforce upon workers to observe sanitation practices and 
wearing of prescribed protective wears while in the construction premises. 

 MUB shall cause the PMO to ensure that the capacity-building program described in the 
P1-EMP is implemented as planned. 

 MUB shall 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 2009. 

D.  Overall Conclusion 

 The proposed components under Tranche 1 were defined through a highly consultative 
and participatory process. Considering the ‘underserviced’ state of the Tranche 1 Subcenters, 
the affected communities positively anticipate that the proposed interventions will improve their 
living environment. 

 The IEE and its P1-EMP have been disclosed during joint social-environmental public 
meetings with affected communities. Opinions and concerns have been taken into account, as 
relevant and appropriate. Adverse impacts arising from Project 1 implementation will be avoided, 
mitigated to acceptable levels following the SPS-compliant P1-EMP. Institutional strengthening 
and capacity development will be conducted for overall environmental sustainability of Project 1 

projects. 

 This Initial Environmental Examination (IEE) for Tranche 1 of the Ulaanbaatar Urban 
Services and Ger Areas Development Investment Program has been updated following (i) 
completion of Detailed Design of the Tranche 1 subcomponents; (ii) updated national laws, 
regulations and standards; and (iii) Amendment reports of the Detailed environmental impact 
assessment (DEIA) in 2018.   

 Based on the updated IEE, the classification of tranche 1 as Category ‘B’ is confirmed.  
Updates in this IEE needs to be undertaken upon the finalization of Detailed Designs to comply 
with the Safeguard Policy Statement of the ADB. In compliance with GOM regulations, Tranche 
1 has obtained approval for 2 DEIA Amendment reports on June 2018. The DEIAs have been 
disclosed to the affected communities. 
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ANNEX A. UPDATED PROCUREMENT PLAN 
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ANNEX B: KEY ENVIRONMENTAL QUALITY STANDARDS 

Table B1-1: Ambient Air Quality Standards MNS4585:2016 & Compared to International Standards 

Parameter MNS 4585:2016 
EHS Guidelines. World Health Organization 
(WHO). Air Quality Guidelines Global Update. 
2005) 

SO2 24-hour 20 24-hour 125 (Interim target-1) 
    50 (Interim target-2) 
    20 (guideline) 
 10 minute 500 10 minute 500 (guideline) 
NO2 1-year 40 1-year 40 (guideline) 
 24-hour 50 24-hour - 
 20-min 200 1-hour 200 (guideline) 
PM10 1-year 50 1-year 70 (Interim target-1) 
    50 (Interim target-2) 
    30 (Interim target-3) 
    20 (v) 
 24-hour 100 24-hour 150 (Interim target-1) 
    100 (Interim target-2) 
    75 (Interim target-3) 
    50 (guideline) 
PM2.5 1-year 25 1-year 35 (Interim target-1) 
    25 (Interim target-2) 
    15 (Interim target-3) 
    10 (guideline) 
 24-hour 50 24-hour 75 (Interim target-1) 
    50 (Interim target-2) 
    37.5 (Interim target-3) 
    25 (guideline) 
Lead  24 -hour 1  0.0017 μg/m3 
 1 year 0.25  0.6 μg/m3 
     
Interim targets are provided in recognition of the need for a staged approach to achieving the 
recommended guidelines 

 
Table B1-2: Ambient Noise Standards MNS4585:2016 & Compared to International Standards 

Receptor MNS 4585:2007 
EHS Guidelines (Guidelines for Community Noise. 

World Health Organization (WHO), 1999) 
Residential, 
Institutional, 
Educational 

07 00 - 23 00 60 dB(A) 07 00 - 22 00 55 dB(A) 

23 00 - 07 00 45 dB(A) 22 00 - 07 00 45 dB(A) 

 
 Table B1-3: Ambient surface water quality standard MNS 4586:2018 

Parameter MNS 4586-2018 
pH  6 5-8 5 
DO mg/l not less than 6&4  
BOD mg/l 3 
NH4*N mgN/l 05 
NO2*N mgN/l 0 002 
NO3*N mgN/l 9 
PO,-P mgP/l 0.1 
A mg/l 300 
F mg/l 1.5 
SO4 mg/l 100 
Mn mg/l 0.1 
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Parameter MNS 4586-2018 
Ni mg/l 0.01 
Cu mg/l 0.01 
Mo mg/l 0.25 
Cd mg/l 0.005 
Co mg/l 0.01 
Pb mg/l 0.01 
As mg/l 0.01 
Cr mg/l 0.05 
Cr6+ mg/l 0.01 
Zn mg/l 0.01 
Hg mg/l 0.1 
Oil mg/l 0 05 
Phenol mg/l 0 001 
Active and washing substances mg/l 01 
Benzipyren Mkg/1 0 005 
* DO >6 mg/l for summer time and DO »4 mg/1 for winter time 
 
Table B1-4: Ground water quality Standard MNS 0900-2018 Compared to International Standards 

Parameter MNS 0900:2018 
WHO Guidelines for Drinking Water Quality, 

Fourth Edition. 2011 
Na- mg/l 200  None established 
K- mg/l 200  None established 
Ca2' mg/l 100  - 
Mg2- mg/l 30  - 
SO42 mg/l 500  None established 
HCO3 mg/l -  - 
CO32 mg/l -  - 
Cl mg/l 350 mg/l 5 
P mg/i 0 7-1.5  - 
Br  -  None established 
Test, by mark mg/l 2  - 
Color degree 20°  None proposed 
Odor mark 2  - 
pH  6.5-8.5  None established 
Electric Conductivity Y 
S/st 

 -  - 

General Minerals  1000  - 
Hardness mg-eqv/l 7  None established 
Acidity potential mB   - 
Solid remains g/l 1  - 
NH4 mg/l 1.5  None established 
NO3 mg/l 50 mg/l 50 
NO2 mg/l 1 mg/l 3 
PO4 mg/l 35  - 
As mg/l 001 mg/l 001 
Fe mg/l 0.3  None established 
Pb mg/1 003 mg/l 001 
Ni mg/l 002 mg/l 007 
Cr mg/l 005 mg/l 005 
Cu mg/l 0.1 mg/l 2 
Zn mg/l 5  None established 
Mn mg/l 0.1  None established 
Cd mg/l 0003 mg/l 0003 
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Parameter MNS 0900:2018 
WHO Guidelines for Drinking Water Quality, 

Fourth Edition. 2011 
Hg mg/l 00005 mg/l 0006 
B mg/l 0.5 mg/l 24 
Ba mg/l 0.7 mg/l 07 
Mo mg/l 007  None established 
Se mg/l 001 mg/l 004 
E coli or thermo tolerant 
coliform bacteria 

 *  Must not be detectable in any 
100 ml sample 

MNS 900:2018. Drinking Water Hygienic Requirement and Quality Control is the standard used for 
groundwater   supply, which is the source for drinking water supply in Mongolia 
 
   Table B1-5: Soil Quality Standard MNS 5850-2019 

Parameter 
MNS 5850 :2019 

Soil Mechanical Composition Maximum Acceptable 
Amount Clay Loamy Sandy 

Pb 100 70 50 100 
Cd 3 1.5 1 3 
Hg 2 1 05 2 
As 6 4 2 6 
Cr 150 100 60 150 
Cr6+ 4 3 2 4 
Sn 50 40 30 50 
Sr 800 700 600 800 
V 150 130 100 150 
Cu 100 80 60 100 
Ni 150 100 60 150 
Co 50 40 30 50 
Zn 300 150 100 300 
Mo 5 3 2 5 
Se 10 8 6 10 
B 25 20 15 25 
F 200 150 100 200 
CN 25 15 10 25 
Table B1-6: Boiler Emission Guidelines MNS 6298:2011, Emission standard for minimum performance of 
individual heating stoves for ger and small detached homes MNS 5216:2016, emission standard of hot 
water boilers with heating capacity to 4.2 MWt and compared to International Standards 

Guideline 
Parameter in mg/Nm3) 

MNS5043:2016 MNS5216:2016 MNS 6298:2011 EHS Guidelines * 

SO2 mg/Nm
3 

600-1000 depending 
on type of fuel (liquid, 
gas and solid) 

mg/Nm3 1200 mg/m3 
400 urban 
600 remote 
areas 

mg/Nm3 2000 

NOx 
mg/Nm
3 

230-500 depending 
on type of fuel (liquid, 
gas and solid) 

mg/Nm3 700 mg/m3 
450-1.100 
based on 
volatile coal 

mg/Nm3 650 

CO 
mg/Nm
3 

115-9700 depending 
on type of fuel (liquid, 
gas and solid) 

mg/Nm3 9800 mg/m3 180-300 - - 

PM 
mg/Nm
3 

170-300 depending 
on type of fuel (liquid, 
gas and solid) 

mg/Nm3 100 mg/m3 50-200 mg/Nm3 50-150 
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Dry Gas 
Excess O2 
content 

- - - - - - % 6 

• Small Combustible Facilities Emission Guidelines (3MWth-50MWth) - for Boilers using solid fuel MWth 
- Megawatt thermal Nm3 is at one atmospheric pressure. 0°C 
 Table B1-7: Standard for Wastewater Discharge to water bodies (MNS- 4943-2015) 

№ Parameter 
Measuring 

unit 
Maximum 
allowance 

1 Water temperature C 20 
2 Hydrogen ion activity (pH) - 6-9 
3 Odor Sense No bad smell 
4 Suspended solids (SS) mg/l 50 
5 Biochemical Oxygen Demand (BOD) mg/l 20 
6 Chemical Oxygen Demand (COD) mg/l 50 
7 Permanganate mg/l 20 
8 Dissolved Salt mg/l 100 
9 Ammonia Nitrogen (NH4-N) mg/l 6 
10 Total Nitrogen (TN) mg/l 15 
11 Total Phosphorous (TP) mg/l 1.5 
12 Organic Phosphorous(DOP) mg/l 0.2 
13 Hydrogen Sulphide (H2S) mg/l 1 
14 Total Iron (Fe) mg/l 1 
15 Aluminum (A) mg/l 0.5 
16 Manganese (MN) mg/l 0.5 
17 Total Chromium (Cr) mg/l 03 
18 Chromium +6 (Cr+6) mg/l Not specified 
19 Total cyanide (CN) mg/l 0.05 
20 Free cyanide (CN) mg/l 0.05 
21 Copper (Cu) mg/l 0.3 
22 Boron (B) mg/l 0.3 
23 Lead (Pb) mg/l 0.1 
24 Zinc (Zn) mg/l 1.0 
25 Cadmium (Cd) mg/l 0.03 
26 Antimony (Sb) mg/l 0.05 
27 Mercury (Hg) mg/l 0.01 
28 Molybdenum (Mo) mg/l 0.5 
29 Total Arsenic (As) mg/l 0.01 
30 Nickel (Ni) mg/l 0.2 
31 Selenium (Se) mg/l 0.02 
32 Beryllium (Be) mg/l 0.001 
33 Cobalt (Co) mg/l 0.02 
34 Barium (Ba) mg/l 1.5 
35 Strontium (Sr) mg/l 2 
36 Vanadium (V) mg/l 0.1 
37 Uranium (U) mg/l 0.05 
38 Mineral oil mg/l 1 
39 Fat oil mg/l 5 
40 Surface active agents mg/l 2.5 
41 Phenol (C5H20H) mg/l 0.05 
42 Thrichloretilen mg/l 0.2 
43 Tetrachloretilen mg/l 0.1 
44 Remained chlorine (Cl) mg/l 1 
45 Fecal conforms No/100ml Not occurring in 1 ml. 
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Table B1-8: Allowable limits of industrial wastewater composition before letting effluents into the public 
sewers and central wastewater treatment systems (Regulation No a/11/05/A/18) 
 

№ Parameters In UB In other urban areas 

1 Suspended solids (SS) 400.0 500.0 
2 Biochemical Oxygen Demand (BOD) 200.0-400.0 250.0-500.0 
3 Chemical Oxygen Demand (COD) 400.0-800.0 500.0-1000.0 
4 Copper 0.5-1.0 0.5 
5 Petroleum 0.07-0.1 5.0 
6 Sulphate 1355.0-1500.0 1500.0 
7 Sulphide 10.0 10.0 
8 Nickel 0.5-0.65 0.65 
9 Lead 0.07 0.1 
10 Chromium+6 0.27-0.5 0.2-0.5 
11 Total Chromium 2.5-5.0 2.5-5.0 
12 Zinc 1.0 1.0 
13 All types of washing chemicals 5.0-10.0 10.0-20.0 
14 Phenol 0.5-1.0 1.0 
15 Cadmium 0.032-0.1 0.1 
16 Cyanide 0.08-1.5 0.1-1.5 
17 Ammonia 10.0-15.0 10.0-20.0 
18 Total Nitrogen 30 30 
19 Hydrogen ion activity 6.5-8.5 6.5-8.5 
20 Chlorine 900.0-1000.0 1000.0 
21 Iron 0.27-1.0 0.5-1.0 
22 Hydrogen ion 0.2 0.2 
23 Synthetics 25.0 25.0 
24 Sulphur paint 0.45 0.5 
25 Water temperature 15-40C 30C 
26 Arsenic 0.1 0.1 
27 Mercury 0.005 0.005 
28 Cobalt 0.1 0.1 
29 Fat oil 10.0-25.0 15.0-25.0 
30 Silver 2.0 2.0 
31 Selenium 0.1 0.1 
32 Organic phosphorous 0.4 0.4 
33 Total hydrocarbon 0.04 0.04 
34 Aluminum 0.5 0.5 
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ANNEX C. GENERAL ENVIRONMENTAL, HEALTH AND SAFETY GUIDELINES- IFC-EHS 

WHO Ambient Air Quality Guidelines11 
 Averaging Period Guideline value in µg/m3 

Sulfur dioxide (SO2) 24-hour 
 
10 minute 

125 (Interim target-1) 
50 (Interim target-2) 
20 (guideline) 
500 (guideline) 

Nitrogen dioxide (NO2) 1-year 
1-hour 

40 (guideline) 
200 (guideline) 

Particulate Matter РМ10 1-year 
 
 
 
 
24-hour 

70 (Interim target-1) 
50 (Interim target-2) 
30 (Interim target-3) 
20 (guideline) 
150 (Interim target-1) 
100 (Interim target-2) 
75 (Interim target-3) 
50 (guideline) 

Particulate Matter PM2.5 1-year 
 
 
 
 
24-hour 

35 (Interim target-1) 
25 (Interim target-2) 
15 (Interim target-3) 
10 (guideline) 
 
75 (Interim target-1) 
50 (Interim target-2) 
37.5 (Interim target-3) 
25 (guideline) 

Ozone 8-hour daily maximum 160 (Interim target-1) 
100 (guideline) 

Small Combustion Facilities Emissions Guidelines (3MWth- 50MWth)- (in mg/Nm3 or as 
indicated) 

Combustion 
Technology / 

Fuel 

Particulate Matter 
(PM) 

Sulfur Dioxide (SO2) Nitrogen Oxides (NOx) 
Dry Gas, 

Excess O2 
Content (%) 

Engine     
Gas N/A N/A 200 (Spark Ignition) 

400 (Dual Fuel) 
1,600 (Compression 
Ignition) 

15 

Liquid 50 or up to 100 if 
justified by project 
specific 
considerations (e.g. 
Economic feasibility 
of using lower ash 
content fuel or 
adding secondary 
treatment to meet 
50, and available 
environmental 
capacity of the site) 

1.5 percent Sulfur or up 
to 3.0 percent Sulfur if 
justified by project 
specific considerations 
(e.g. Economic 
feasibility of using lower 
S content fuel, or 
adding secondary 
treatment to meet levels 
of using 1.5 percent 
Sulfur, and available 
environmental capacity 
of the site) 

If bore size diameter 
[mm] < 400:1460 (or up 
to 1,600 if justified to 
maintain high energy 
efficiency.) 
If bore size diameter 
[mm] > or = 400:1,850 

15 

Turbine     

 
11 US EPA Prevention of Significant Deterioration Increments Limits applicable to non-degraded airsheds. 
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Combustion 
Technology / 

Fuel 

Particulate Matter 
(PM) 

Sulfur Dioxide (SO2) Nitrogen Oxides (NOx) 
Dry Gas, 

Excess O2 
Content (%) 

Natural Gas 
=3MWth to < 
15MWth 

N/A N/A 42 ppm (Electric 
generation) 100 ppm 
(Mechanical drive) 

15 

Natural Gas 
=15MWth to < 
50MWth 

N/A N/A 25 ppm 15 

Fuels other 
than Natural 
Gas =3MWth to 
< 15MWth 

N/A 0.5 percent Sulfur or 
lower percent Sulfur 
(e.g. 0.2 percent Sulfur) 
if commercially 
available without 
significant excess fuel 
cost 

96 ppm (Electric 
generation) 150 ppm 
(Mechanical drive) 

15 

Fuels other 
than Natural 
Gas 
=15MWth to < 
50MWth 

N/A 0.5% S or lower % S 
(0.2%S) if commercially 
available without 
significant excess fuel 
cost 

74 ppm 15 

Boiler     
Gas N/A N/A 320 3 
Liquid 50 or up to 150 if 

justified by 
environmental 
assessment 

2000 460 3 

Solid 50 or up to 150 if 
justified by 
environmental 
assessment 

2000 650 6 

Notes: -N/A/ - no emissions guideline; Higher performance levels than these in the Table should be 
applicable to facilities located in urban 1 industrial areas with degraded airsheds or close to 
ecologically sensitive areas where more stringent emissions controls may be needed.; MWth is heat 
input cn HHV basis; Solid fuels include biomass; Nm3 is at one atmosphere pressure, 0=C.; MWth 
category is to apply to the entire facility consisting of multiple units that are reasonably considered to 
be emitted from a common stack except for NOx and PM limits for turbines and boilers. Guidelines 
values apply to facilities operating more than 500 hours per year with an annual capacity utilization 
factor of more than 30 percent. 

Indicative Values for Treated Sanitary Sewage Discharges 
Pollutants Units Guideline Value 

pH pH 6-9 
BOD mg/l 30 
COD mg/l 125 
Total nitrogen mg/l 10 
Total phosphorus mg/l 2 
Oil and grease mg/l 10 
Total suspended solids mg/l 50 
Total coliform bacteria MPNb/100 ml 400a 
Notes: 
a Not applicable to centralized, municipal, wastewater treatment systems which are included in EHS 
Guidelines for Water and Sanitation. 
b MPN = Most Probable Number 
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Noise Level Guidelines 

Receptor 
One Hour LAeq(dBA) 

Daytime 07:00 - 22:00 Nighttime 22:00 - 07:00 
Residential; institutional; educational 55 45 
Industrial; commercial 70 70 

ANNEX D: CLIMATE DATA 
 

Table D-2: Climate Data (2013-2019) - Ulaanbaatar Meteorological Station  
Average air temperature (oC) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2013 -20.8 -19.4 -6.3 0.2 11.6 15.8 17.9 15.5 9.3 1 -8 -15.9 
2014 -18.5 -18.4 -4.7 6.9 8.2 15.4 17.9 16.3 9.9 3.7 -8.2 -16.6 
2015 -15.6 -12.9 -6.2 4.1 9 16.7 20.3 18.8 10.7 2.9 -10.9 -15.7 
2016 -23.9 -16.2 -4.7 3.5 9.1 15.6 20.7 17.6 10.6 -1.7 -13.7 -16.5 
2017 -20 -13.7 -4.2 5 12.7 19.3 21 15.8 9.7 0.7 -12.2 -16.7 
2018 -22.4 -17.7 -2 4.5 13.5 17.9 17.8 17.5 8.3 2.8 -8.8 -20.3 
2019 -17.9 -16.7 -3.8 4 9.3        

Extreme maximum air temperature (oC)  
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2013 -7.1 -2.5 9.6 19.5 28.7 29.5 30 27.4 26.5 20.2 9.1 -3.1 
2014 -3.7 2.1 12.1 23 32.6 29.6 32.5 29 31.7 17.1 9.2 -6.3 
2015 -3.6 2.7 17.5 27 28 31.1 34 33.7 27.3 20.2 10.3 -6.9 
2016 -12.3 -1.2 12.7 18.7 28 29.4 34.6 36.7 22.8 18.8 6.7 -4.3 
2017 -4.8 -0.8 13.1 23.1 31.4 34.5 36.9 29 26.1 17.7 9.4 -1.5 
2018 -10 -2.9 18.9 24.1 32.3 32.4 2.4 28.4 22.2 18.3 12.8 -1.9 
2019 -4.6 3.8 11.2 19.6 30.5        

 
Extreme minimum air temperature (oC) 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2013 -33.2 -29.9 -20.8 -14.8 -1.1 1.8 7.3 3.4 -4.2 -12.4 -20.6 -28.7 
2014 -31.6 -29.5 -22.2 -8 -8 0.1 8.4 4.6 -8.8 -8.7 -23.8 -26.7 
2015 -26.7 -24.8 -22.4 -17 -5 3 10 7.8 -2.6 -8.9 -30.2 -30.4 
2016 -32 -26.8 -24.4 -8.9 -7.9 6.8 8.6 2.2 -4.1 -19.2 -31.5 -26.9 
2017 -31.4 -25.6 -15.9 -8.2 -6 4 9 3.4 -6.1 -10.8 -26.7 -25.5 
2018 -33.8 -28.3 -22.1 -14.1 -3.7 4.4 2.7 8.4 -2.6 -10.6 -22.3 -31.1 
2019 -29.6 -32.7 -14.7 -10.7 -6        

Total precipitation (mm/day) 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2013 1.4 1.8 11.1 13.6 26.8 36.8 37.1 75.4 15.8 34.5 4.1 1.4 
2014 0.9 1.9 2 6.8 40 62.9 100 55.1 19.1 2 0.9 3.2 
2015 1.3 0.7 20.5 23 12.3 9.2 125.8 30.8 22.6 14.2 5.1 4.5 
2016 1.2 1.4 10.9 3.2 33.2 68.4 80.5 45.2 24.5 13.7 18.4 1.1 
2017 0.8 0.2 1.9 2.6 11 70.4 28.1 48.1 16.1 11.2 2.4 1.8 
2018 1.8 2.4 3.2 0.6 11.2 2.4 33.4 128.5 92.9 65.4 7.3 1.1 
2019 1 1.2 0 0.4 4.2 8.3       

Average wind speed (m/sec) 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2013 12 14 18 15 22 18 15 11 16 19 14 15 
2014 12 12 18 24 19 23 19 20 21 17 17 12 
2015 12 14 14 20 19 19 18 22 18 19 11 12 
2016 11 14 20 18 21 15 20 14 13 23 12 11 
2017 16 14 12 16 20 23 18 14 16 11 10 10 
2018 10 17 17 19 20 16 15 14 18 15 15 13 
2019 12 12 15 19 23        
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ANNEX E: ENVIRONMENTAL QUALITY DATA 
 

Table E-1: Water Quality in Selbe River at Selbe Subcenter  

No. 1 

MNS 4586-2018 Water 
quality General 
requirements 

MNS 0900-2016 Environment. 
Health protection. Safety. 

Drinking water. Hygienically 
requirements, assessment of 

the quality and safety 

Lab № 4968 

Sampling point Selbe river 

Measuring unit Mg/l Mg-Eq/l 

K+ 1.71 0.04  - 

Na+ 5.93 0.26  200.0 mg/l 

NH4+ 0.60 0.03  6 mg/l 

Ca2+ 22.23 1.11  100.0 mg/l 

Mg2+ 3.99 0.33  30.0 mg/l 

Total cations 34.46 1.77  - 

Cr- 6.81 0.19 300 mg/l 350.0 mg/l 

SO4
2- 11.64 0.24  500.0 mg/l 

NO2
2- 0.05 -  1.0 mg/l 

NO3
- 0.80 0.01  50.0 mg/l 

CO3
2- <1.5 -  - 

HCO3
- 83.9 1.37  - 

Total anions 103.1 1.82  - 

Total ions 137.6   - 

pH 7.13  6.5-8.5 6.5-8.5 

H2SiO3 12.57   - 

TSS 112   1000.0 mg/l 

Hardness  1.44  - 

As 0.001  0.01 mg/l - 

Cd <0.001  0.005 mg/l 1000 

Cr 0.002  0.05 mg/l - 

Pb <0.001  0.01 mg/l - 

Zn <0.001  0.01 mg/l 7.0 

 

Table E-2: Water Quality of Selbe River above substation 

Anion 

In 1 m3 

Cation 

In 1 m3 

mg mg-eqv mg-eqv% mg mg-eqv mg-eqv% 

Cl' 10.7 0.30 15.39 Na++K+ 7.6 0.33 16.92 

SO4
- 20.0 0.42 21.38 Ca++ 23.0 1.15 59.01 

NO2
- 0.00 0.00 0.00 Mg++ 5.5 0.45 23.09 
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NO3
- 2.0 0.03 1.66 NH4

+ 0.25 0.01 0.71 

CO3
- 0.00 0.00 0.00 Fe++ 0.0 0.00 0.00 

HCO3
- 73.2 1.20 61.57 Fe+++ 0.1 0.01 0.28 

Total 105.9 1.95 100 Total 36.5 1.95 100 

Table E-3: Water Quality of Selbe River below substation 

Anion 

In 1 m3 

Cation 

In 1 m3 

mg mg-eqv mg-eqv% mg mg-eqv mg-eqv% 

Cl' 12.4 0.35 15.23 Na++K+ 9.5 0.42 18.06 

SO4
- 28.0 0.58 25.39 Ca++ 26.1 1.30 56.57 

NO2
- 0.00 0.00 0.00 Mg++ 6.7 0.55 23.94 

NO3
- 4.0 0.06 2.81 NH4

+ 0.3 0.02 0.73 

CO3
- 0.00 0.00 0.00 Fe++ 0.0 0.00 0.00 

HCO3
- 79.3 1.30 56.57 Fe+++ 0.3 0.02 0.70 

Total 123.7 2.30 100 Total 42.9 2.30 100 

Table E-4: Water Quality of Chingeltei River 

Anion 

In 1 m3 

Cation 

In 1 m3 

mg mg-eqv mg-eqv% mg mg-eqv mg-eqv% 

Cl' 103.8 2.90 24.35 Na++K+ 23.1 1.00 8.44 

SO4
- 175.0 3.65 30.62 Ca++ 166.3 8.30 69.70 

NO2
- 0.2 0.00 0.04 Mg++ 31.6 2.60 21.83 

NO3
- 16.0 0.26 2.17 NH4

+ 0.06 0.00 0.00 

CO3
- 0.00 0.00 0.00 Fe++ 0.0 0.00 0.00 

HCO3
- 311.1 5.10 42.83 Fe+++ 0.0 0.00 0.00 

Total 605.3 11.91 100 Total 221.1 11.91 100 

Table E-5: Water Quality in Area of Songino-Khairkhan, Makhcombinat drainage water 

Anion 

In 1 m3 

Cation 

In 1 m3 

mg mg-eqv mg-eqv% mg mg-eqv mg-eqv% 

Cl' 90.5 2.55 26.85 Na++K+ 13.5 0.59 6.17 

SO4
- 123.0 1.56 26.98 Ca++ 126.3 6.30 66.33 

NO2
- 0.08 0.00 0.02 Mg++ 31.6 2.60 27.37 

NO3
- 14.5 0.23 2.46 NH4

+ 0.2 0.01 0.12 

CO3
- 0.00 0.00 0.00 Fe++ 0.00 0.00 0.00 

HCO3
- 253.2 4.15 43.69 Fe+++ 0.02 0.00 0.01 

Total 481.3 9.50 100 Total 171.6 9.50 100 
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Table E-6: Sample taken from the clean water pipeline 

Anion 

In 1 m3 

Cation 

In 1 m3 

mg mg-eqv mg-eqv% mg mg-eqv mg-eqv% 

Cl' 213.0 6.00 31.33 Na++K+ 157.3 6.84 35.71 

SO4
- 325.0 6.77 35.35 Ca++ 106.2 4.30 27.67 

NO2
- 0.7 0.02 0.08 Mg++ 85.1 7.00 36.55 

NO3
- 63.0 1.02 5.31 NH4

+ 0.25 0.01 0.07 

CO3
- 0.0 0.00 0.0 Fe++ 0.0 0.00 0.00 

HCO3
- 326.4 5.35 27.93 Fe+++ 0.05 0.00 0.00 

Total 928.1 19.15 100 Total 348.9 19.15 100 
 
 

Table E-7: Air Polluting Substances Measured by Air Quality Monitoring Stations from October 
2018 to April 201912 

Air polluting 
substances 

Ambient air quality 
standard (MNS 
4585:2016) 

Mean concentration, μg/m3 

National guideline values Average concentration 
from 2017 to 2018 

Average concentration 
from 2018 to 2019 

PM10 
particulate 

100 163 184↑ 

Sulphurous gas 50 33 36↑ 
PM2.5 
particulate 

50 119 107↓ 

nitrogen dioxide 50 45 43↓ 
 

Air Quality Index 
 

Index      

estimation Level of air quality  Color  Impact on health 
      

0-50 Good, no impact.  green  Within standard 

51-100 Minor 
 
yellow 

 
Within standard, might impact some persons (mainly 
with ozone- 

  

sensitivity).      

101-150 
Negative impact on  

orange 
 

Negative impact on health of vulnerable persons as 
(with lung or 

vulnerable people 
  

heart diseases)     

151-200 Negative impact 
 
red 

 
Health is changed, vulnerable persons more 
impacted than 

  

others.      

201-300 Highly negative impact  pink  All are affected from negative impact 

301-500 Hazardous impact  brown  Harmful conditions and all are at risks. 
      

Source: UB Air Quality Agency. Winter Measurement Results by Moving Station, AQMS-9000. 
 
 
 
 

 
12 Source: Created on the basis of following link http://www.air.ub.gov.mn/en/about/station-map.html 
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ANNEX F. APPROVED FRONT PAGES OF THE AMENDMENT REPORTS OF DETAILED 
ENVIRONMENTAL IMPACT ASSESSMENT OF SELBE SUBCENTER 
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ANNEX F. APPROVED FRONT PAGES OF THE AMENDMENT REPORTS OF DETAILED 
ENVIRONMENTAL IMPACT ASSESSMENT OF BAYANKHOSHUU SUBCENTER 
 

 


