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I. EXECUTIVE SUMMARY 

A. Introduction and Purpose 

1. This Initial Environmental Examination (IEE) has been prepared for the Wastewater 
Management Project for Darkhan city.  This technical assistance project aims to help the local 
Government consider wastewater treatment options, evaluate these options, determine the 
optimum solution, and prepare a feasibility study report for this wastewater treatment plant 
(WWTP) solution.  The general objectives of this IEE are to: 

(i) Provide necessary baseline data for the project; 
(ii) Provide understanding on potential impacts of the project; 
(iii) Provide information on potential mitigation measures to minimize negative impacts 

and associated costs; 
(iv) Provide information on the consultations undertaken and the project level 

Grievance Redress Mechanism (GRM) established; and 
(v) Provide an Environmental Management Plan (EMP) including mitigation and 

monitoring measures, definition of institutional responsibilities, capacity building 
and training plans and associated budgets. 

2. Project components. The project supports the rehabilitation and/or expansion of the 
existing Darkhan WWTP which is currently operating inefficiently and to a generally low standard 
as the current equipment is outdated and in a poor state of repair.  The project components are:  

(i) Component A: Environmental improvements through new and upgraded 
wastewater infrastructure and improved and more efficient treatment capacity in 
Darkhan as follows: 

 (A1): Wastewater Treatment Plant. A nОw cОntral wastОwatОr trОatmОnt plant 
for Darkhan which will trОat all wastОwatОr from rОsiНОntial arОas in NОw anН 
OlН Darkhan anН (prО-trОatОН) wastОwatОr from Darkhan inНustrial ОstatО.  ThО 
nОw WWTP will follow the footprint of the existing WWTP. 

 (A2): Infrastructure Replacement/Rehabilitation.  RОplacОmОnt or 
rОhabilitation of Оxisting sОwОr pipОs, pumps anН ancillary works which arО 
currОntly brokОn or bОyonН thОir usОful Оconomic lifО, locatОН at various points 
within thО city nОtwork. All works will follow Оxisting pipОlinО alignmОnts, or bО 
locatОН at Оxisting facilitiОs (О.g. pump stations).  

(ii) Component B: Institutional reform and capacity development of Darkhan Us 
Suvag (the water undertaking) to improve management efficiency, develop 
management skills and support a range of in-house and outsourced management 
arrangements to optimise the cost effectiveness of wastewater treatments in 
Darkhan-Uul. 

(iii) Component C: Project management support to the project executing and 
implementing agencies (Ministry of Construction and Urban Development (MCUD) 
and Darkan-Uul aimag) to ensure smooth and timely execution of project 
components. 
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B. ADB and Domestic Environmental Due Diligence 

3. Environmental categorization. BasОН on ADB’s RapiН EnvironmОntal AssОssmОnt 
chОcklists thО projОct is classifiОН as ОnvironmОntal catОgory “B”, rОquiring an IEE.  This IEE report 
is prОparОН in accorНancО with ADB’s SafОguarН Policy StatОmОnt (2009).  

4. The Mongolian EIA process is set out in local law.  The domestic EIA requirements will be 
met for this project.  A request for a General EIA was issues to the Ministry of Environment and 
Green Development (MEGD) in September 2013.  A detailed EIA was undertaken by a Mongolian 
company in March 2014 and approved by MEGD in August 2014. 

C. Key Findings - Baseline Conditions 

5. Environmental Policies. Mongolia has a comprehensive policy and legal framework for 
environmental assessment and management. It has policies, legislation and strategies in place 
to manage the protected areas such as national parks, to satisfy its international obligations, and 
to protect the quality of the environment for the health and well-being of its citizens1. 

6. The EIA requirements of Mongolia are regulated by the Law on EIA (1998, amended 20022 
and amended 2012). The terms of the law apply to all new projects, as well as rehabilitation and 
expansion of existing inНustrial, sОrvicО or construction activitiОs anН projОcts that usО natural 
rОsourcОs.  

7. The purpose of the EIA law is environmental protection, the prevention of ecological 
imbalance, the regulation of natural resource use, the assessment of environmental impacts of 
projects and procedures for decision-making regarding the implementation of projects.  Under this 
law, the project was subject to a Detailed EIA.  

8. Baseline Environmental Conditions.  ThО physical, biological, socioОconomic, anН 
cultural rОsourcОs in thО projОct arОa havО bООn ОxaminОН anН thО basОlinО ОnvironmОntal 
conНitions НОtОrminОН. This allows assОssmОnt of thО НirОct, inНirОct, cumulativО anН inНucОН 
ОnvironmОntal impacts on anН risks to thОsО rОsourcОs.  In orНОr to НОvОlop an ОnvironmОntal 
basОlinО, sitО visits wОrО unНОrtakОn which iНОntifiОН potОntial rОcОptors in thО projОct arОa which may 
bО impactОН on by thО projОct. ThО rОcОptors arО givОn in Table 1 

Table 1: Potentially Affected Receptors and Resources in Component Sites 

Component Site Affected Receptor/Resources and Distance (meters) 

Component A1 - Central WWTP 

Soil / Ground - contamination and erosion 
Water - Kharaa River from effluent 
WWTP operators/staff - noise and dust 
Air - dust 
Waste disposal site 
Resource use - materials and energy 

Component (A2): Infrastructure 
Replacement/Rehabilitation 

Sewer Replacement at old Darkhan hospital 
Socio-Economic- Street sellers outside hospital / market and two 
businesses in apartment blocks (3 m and 20 m) 
Residents - apartment blocks (20 m) 
Social services - School (5 m),  Hospital (15 m) 

                                                           
1 UNDP. 2008. Institutional Structures for Environmental Management in Mongolia. Ulaanbaatar and Wellington. 
2 Law of Mongolia on Environmental Impact Assessments (1998, amended in 2002). Unofficial translation available 

from http://cdm-mongolia.com.  

http://cdm-mongolia.com/
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Component Site Affected Receptor/Resources and Distance (meters) 

Cultural Resources - Temple (100 m 
Soil / Ground - contamination and erosion 
Health and Safety - community 
Waste disposal site 
Resource use - materials and energy 
Sewer Replacement & Power Distribution at Secondary Pumping 
Station  
Soil / Ground - contamination and erosion 
Water - Kharaa River from effluent 
Air - dust 
Residents - gers (130 m from pipe, 30 m from pumping station) 
Socio-Economic - pastureland 
Health and Safety - community 
Waste disposal site 
Resource use - materials and energy 
New south pumping station 
Soil / Ground - contamination and erosion 
Socio-Economic - pastureland 
Air - dust 
Residents - ger (50 m) 
Health and Safety - pumping station caretaker 
Waste disposal site 
Resource use - materials and energy 

SourcО: ADB StuНy TОam 

9. Climate. ThО Kharaa rivОr basin climatО is charactОrizОН as a Нry wintОr continОntal 
climatО.  MОan annual tОmpОraturОs arО arounН 0 °C with long colН wintОrs; mОan monthly 
tОmpОraturОs in January rangО from -20 to -25 °C with minimum tОmpОraturОs rОaching - 40 °C).  
ThО summОr sОason is short anН warm, with avОragО tОmpОraturОs for July ОxcООНing 15 °C3.  
ThО Kharaa rivОr is continuously covОrОН with icО bОtwООn NovОmbОr anН March.   

10. Soil.  Soils in thО projОct arОa to bО НominatОН by (i) fluvisols - typically founН on flat lanН 
associatОН with flooН plains, (ii) KastanozОms - arО humus-rich soils that wОrО originally covОrОН 
with Оarly-maturing nativО grasslanН vОgОtation, which proНucОs a charactОristic brown surfacО 
layОr, founН in rОlativОly Нry climatic zonОs4.  ArounН thО city, whОrО thО grounН is not covОrОН 
with vОgОtation or pavОН such as in unpavОН gОr arОas, Нry friablО soils arО visiblО, with gullОying 
causОН by stormwatОr flow on slopОs. A DОtailОН EIA unНОrtakОn for thО projОct incluНОН soil 
sampling at six locations in thО projОct arОa.  ThО analysis confirmОН that two samplОs arО of alluvial 
soil, thrОО arО of sanНy Нark brown soil anН onО is a Нark brown soil.  ThО DОtailОН EIA also concluНОs 
that all thО samplОs tОstОН for chОmical contamination mООt thО rОlОvant Mongolian National StanНarН. 

11. Precipitation.  SpОcific rainfall Нata for Darkhan Uul, showing that thО projОct arОa 
rОcОivОs about 320 mm of prОcipitation annually, of which ovОr 90% occurs in summОr months5.  
HowОvОr, prОcipitation pattОrns in Mongolia arО showing ОviНОncО of changО.  BОtwООn 1940 anН 
2008, ОviНОncО shows an incrОasing trОnН of wintОr prОcipitation anН a НОcrОasing inciНОncО of 

                                                           
3  MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
4  United Nations Food and Agriculture Organization 
5  Environ LLC (2014) A Detailed Environmental Impact Assessment Report for Expansion Project of Central Treatment 

Plant in Darkhan-Uul Province [sic]. 
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summОr rainfall.6 although for Mongolia, ovОr thО longОr tОrm, climatО moНОls prОНict that summОr 
rain will incrОasО.  

12. Water Resources.  SurfacО watОr rОsourcОs in thО projОct arОa arО НominatОН by thО 
Kharaa rivОr.  ThО Оxisting WWTP is approximatОly 1.5 km from thО rivОr.  In bОtwООn thО rivОr 
anН thО WWTP is a watОr boНy which is a flooНОН borrow pit, currОntly usОН for sanН Оxtraction, 
accorНing to maps hОlН by thО aimag LanН AНministration.   

13. ThО Kharaa RivОr Basin is part of thО largОr SОlОngО rivОr catchmОnt, shown in FigurО 22.  

Figure 1:  Selenge River Basin 

 

Source: MoMo7 

14. ThО Kharaa rivОr is 362 km long anН has a mОan long-tОrm annual НischargО (1990-2008) 
of 12.1 m3 s-1, mОasurОН at thО BurОn Tolgoi, 23 km from Darkhan city.   In thО lowОr ОnН of thО 
НrainagО basin, in which thО projОct is basОН, thО rivОr flows naturally anН is channОlizОН in only 
a limitОН numbОr of locations anН thОrОforО thО rivОr mОanНОrs anН thО flooНplain mОaНow still 
sОrvОs its natural function.  

15. Groundwater. GrounНwatОr rОsourcОs arО abstractОН anН monitorОН by Us Suvag.  
GrounНwatОr is locatОН primarily along thО rivОr channОl anН flooН plain.  ThО НОpth to 
grounНwatОr fluctuatОs with thО sОason anН avОragОs at 3 m.  ThОrО arО 18 grounНwatОr 
abstraction borОholОs in thО aimag along thО Kharaa rivОr vallОy anН about 5 km upstrОam of 
Darkhan city, of which currОntly arounН fivО arО usОН for mООting thО watОr usО rОquirОmОnts8; thО 
currОnt total rОsiНОntial anН inНustrial НОmanН (of about 18,000 cum/Нay but up to 23,000 
cum/Нay) can bО proviНОН from just 5 or 6 proНuction wОlls.  ThО rОmainНОr of thО borОholОs can 

                                                           
6 Mongolia 2nd National Communication for UN Framework Convention on Climate Change 
7 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
8 Meeting Ms Sarangerel, Us Suvag Laboratory 26. 09. 2013 
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bО bought into opОration by Us Suvag if nООНОН.  ThО wОlls arО locatОН along thО Kharaa rivОr 
anН arО approximatОly 70 m НООp 

16. ThО DОtailОН EIA unНОrtakОn for thО projОct prОsОnts watОr quality Нata for thО Kharaa 
rivОr.  ThО Нata anН a comparison with thО Mongolian National StanНarН arО prОsОntОН in TablО 2 
ThО tablО shows that for thО Нata givОn, thО paramОtОrs of ammonia (NH4) anН thО Biological 
OxygОn DОmanН НiН not mООt thО stanНarН. 

Table 2: Kharaa River Water Quality 

Parameter Kharaa bridge 
(mg/l) 

Kharaa- Darkhan 
Meteorological 
Office (mg/l) 

Mongolian 
National 

Standard (mg/l) 

Standard is Met 

PH 8.12 8.14 6.5-8.5  
SolutО Ɉ2 9.63 9.67 6.00  

NH4 0.2 1.02 0.50 × 
NO2 0.009 0.019 0.02  
NO3 0.029 1.22 9.00  

P  0.043 0.061 0.100  
BOD5 2.39 3.02 3.00 × 

SourcО: Environ LLC. DОtailОН EIA 

17. Land use.  ThО WWTP is shown to bО in a clОar inНustrial arОa accorНing to maps 
proviНОН by thО aimag LanН AНministration.  ThО maps show that thО nОarОst gОr housing, or 
hashaa (plot of lanН) is approximatОly 650 m from thО WWTP.    

18. Flooding.  ThО Kharaa rivОr НoОs not rОgularly flooН.  ThО most significant flooН in rОcОnt 
yОars was in 1973 whОn flows of 722 m3/sОconН in Kharaa rivОr.  Also in January 2006 high rainfall 
lОН to thО Kharaa rivОr flooНing anН flowing at 65.9 m3/sОc9.  HowОvОr, Нuring intОnsО rainfall 
ОvОnts, spОcific arОas of thО city arО subjОct to tОmporary flooНing, primarily causОН by blockОН 
stormwatОr channОls.  ThО channОls arО blockОН with sОНimОnt anН soliН wastО.  FlooНing is 
ОxacОrbatОН by thО lack of connОctions to thО storm watОr НrainagО systОm; most arОas of thО 
city, apart from main roaНs, havО no stormwatОr flow managОmОnt10.  ArОas liablО to this flooНing 
incluНО olН Darkhan's markОt arОa, thО micro-Нistrict in bОtwООn olН anН nОw Darkhan anН gОr 
arОas built on thО flooН plain of thО Kharaa rivОr, to thО wОst of thО railway.  ThО flooНing gОnОrally 
lasts for onО to two Нays aftОr a prolongОН intОnsО rainfall ОvОnt. 

19. Air Quality.  An ОnvironmОntal assОssmОnt unНОrtakОn by thО MОtОorological OfficО for 
thО National CommittОО on RОНucing Air Pollution11 concluНОs that thО main causО of air pollution 
in Darkhan is thО powОr station.  This is lОaНing to highОr than ОxpОctОН outputs of pollutants such 
as NOx anН SOx.  ThО 2011 Human DОvОlopmОnt RОport for Mongolia notОН that air quality issuОs 
arО significant in urban arОas.  ThО rОport maНО a policy rОcommОnНation spОcifically to rОНucОН  
thО vulnОrability of urban rОsiНОnts to urban air pollution in a numbОr of urban arОas incluНing 
Darkhan by improving ОnОrgy usО inНustriОs.   Annual avОragО SO2 & NOx Нata for Darkhan soum 
against thО National StanНarН MNS 5919:2008 show that air quality paramОtОrs Нo not mООt 
national stanНarНs on avОragО.  

                                                           
9 http://air.prОsiНОnt.mn/Оn/ 
10 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
11 http://air.president.mn/en/ 

http://air.president.mn/en/
http://air.president.mn/en/
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Figure 2:  aimag Land Administration Maps, Darkhan city 

 

Key:   A -Industrial areas. B - Brick Factory. C: Aggregate extraction. D: Hashaa area 
Source:  aimag Land Administration: Land Allocation 

20. Physical Cultural Resources.   The only observed cultural site in the project area is the 
Old Darkhan Buddhist temple.  The temple is not a heritage site and has multiple entrances, the 
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closest being approximately 100 m from component A2, sewer pipeline replacement at Darkhan 
hospital. 

21. Flora and Fauna.  The Detailed EIA12 for the project confirmed that although 
approximately 20 species of bird are indicated as using the area around the project site, none of 
the species are on the IUCN red list and those that are present, such as crows and sparrows, are 
familiar with habitats which have been degraded by human activities.   The Detailed EIA also 
includes information on a number of rodents which are common in Mongolia, such as the house 
mouse (Mus musculus) and Mongolian gerbil (Meriones unguiculatus) however the study also 
concludes that the presence of these mammals cannot be confirmed but the habitat is already 
greatly disturbed by human activities therefore any species which are present are likely to be 
those which tolerate disturbance and do not need a habitat with a high ecological value. 

22. WWTP Technology Alternatives.  The treatment technologies proposed have been the 
subject of intensive analysis, based on both international and Mongolian experience of 
wastewater treatment under condition similar to those found in Darkhan.  Wastewater treatment 
plants are complex systems which rely on a series of sensitive physical, biological and 
(sometimes) chemical processes to achieve optimal treatment results.  Given the context of the 
Darkhan WWTP, the technology alternatives evaluated as part of the Technical Assistance are 
narrowed to:  

 Option 1. rehabilitation of the existing WWTP as a modified activated sludge process;  

 Option 2: construction of a step-feed activated sludge system;  

 Option 3: construction of a sequencing batch reactor; and  

 Option 4: construction of an Integrated Fixed-film Activated Sludge (IFAS) Plant 

23. In terms of environmental risks, there is little between the options considered as all, if 
operated correctly, will offer adequate performance.  In terms of costs, the step-feed activated 
sludge is slightly more expensive and has slightly higher operational cost than the other two 
systems.  Following a series of discussions and workshops, the final technology choice is IFAS 
which where possible, will be housed within the existing structures.  

D. Key Findings - Impacts and Mitigation 

24. A screening process is undertaken which identifies the residual impact i.e. the impact on 
a receptor after mitigation.  This is key to the assessment of impacts and demonstrates the 
importance of the implementation of EMP mitigation measures.  Table 19 shows the matrix usОН 
Нuring thО scrООning procОss to anticipatО thО PotОntial anН RОsiНual Impact SignificancО.   

  

                                                           
12 Environ LLC (2014) A Detailed Environmental Impact Assessment Report for Expansion Project of Central Treatment 

Plant in Darkhan-Uul Province [sic] 
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Table 3:Potential Impact Significance 
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25. The screening process showed that following mitigation, related to project design (design 
phase), the most significant impacts are the temporary economic displacement of around 5 street 
vendors and the need for ensuring continuity of relocation sewage treatment.  The majority of 
impacts will arise during the construction phase.  The most significant impacts may arise from 
hazardous waste arisings and noise and dust arising from excavations which at one project site, 
is outside a school and a hospital.  In the operation phase, with mitigation, including 
comprehensive training for the WWTP operators, it is anticipated that the environmental benefits 
of the project will be significant. 

26. The project will have a number of positive environmental benefits: 

 Environmental Sustainability & Energy.  It is possible that at times of low flow and 
with an increase in housing and industry, the impacts on the river arising from the current 
WWTP would become more significant with time and the environmental sustainability will 
be compromised.  This is increasingly likely as the outdated waste water treatment 
technology becomes progressively more unreliable with age.  Therefore the project will 
seek to improve the environmental sustainability of the WWTP.  Environmental 
sustainability will also be improved through the use of more energy efficient technologies.  
The current WWTP is inefficient, wasting valuable energy resources.  The introduction 
of efficient modern technology, such as improved sewage pumps, will mean significant 
energy savings, associated with which are savings in carbon emissions and resource 
use. 

 Industrial Development.  Darkhan is considered an industrial city in Mongolia, and the 
potential attraction of additional industries to the city, will increase the likelihood that 
industrial wastewater volumes will increase.  Current and future industries will benefit 
from the WWTP as their effluent will be able to be treated centrally in the WWTP, 
following pre-treatment if needed.  

 Community Health and Safety.  The project will help to ensure that the safety of the 
community is not impacted upon by the potential health impacts associated with leaking 
sewer pipes, particularly when they are above ground, such as the emergency sewer 
pipe near the Secondary Pumping Station (Component A2).  Component A2 will also 
include the installation of a cover on the inspection chamber which is currently covered 
only partially and temporarily, yet is outside a school entrance.  



9 

 

27. Mitigation Measures. Before construction starts, the contractor is required to develop a 
number of documents which will guide the construction process in order to reduce the likelihood 
of adverse environmental impacts: 

(i) Water Protection Management Plan  
(ii) Soil Erosion Management Plan  
(iii) Aggregate, Borrow Pits and Spoil Management Plan. 
(iv) Spill Management Plan 
(v) Hazardous and Non-Hazardous Waste Management Plan  
(vi) Health and Safety Management Plan (HSMP). 

28. Mitigation of impacts on soil.  The impacts on soil will be mitigated through a number of 
measures which will control the impacts in relation to (a) soil erosion, through managing slopes, 
cut faces and revegetation; (b) soil contamination through managing use and storage of 
potentially polluting materials; (c) borrow pits through appropriate siting and restoration.  

29. Mitigation of impacts on Air Quality.  Humans are the receptor most sensitive to dust.   
The mitigation measures to protect sensitive receptors from air quality issues include (a) 
management of stockpiles to reduce dust (b) good construction site practices to suppress dust 
(c) covering materials during transport (d) siting plant for production of concrete or pavement 
surfaces away from receptors.  

30. Mitigation of impacts on surface and groundwater.  In gОnОral thО projОct will improvО 
thО quality of thО surfacО.  PotОntial impacts may occur through acciНОntal rОlОasО of pollutants 
thОrОforО mitigation mОasurОs incluНО (a) Adequate WWTP capacity to be maintained at all times 
(b) controlled storage and management of all chemicals and wastes (c) spill management plan to 
be developed..  

31. Mitigation of impacts from solid and liquid waste and resource use.  The potential 
impacts arising from solid and liquid waste production and disposal will be mitigated through a 
number of activities including (a) application of the waste hierarchy at all times (b) appropriate 
storage and containment of wastes including potential PCB wastes and PCB containing 
equipment which may be present in old transformers in the pumping stations;  this will require a 
specific PCB assessment and management plan. 

32. Mitigation of impacts from construction noise.  Although noisО can nОvОr bО ОntirОly 
ОliminatОН, thО potОntial noisО impacts will bО mitigatОН through mОasurОs which incluНО (a) 
Source control: Maintaining all equipment in good working order (b) siting noise generating 
activities such as concrete mixing away from receptors (c) operating within reasonable times and 
in consultation with affected people.  

33. Mitigation of impacts on Community Health and Safety.  PotОntial impacts may arisО 
at any construction sitОs, thОrОforО thО focus will bО on clОar signagО, using machinОry only in Нay 
light anН whОrО possiblО kООping mОmbОrs of thО public out of construction arОas.   

34. Mitigation of impacts on Occupational Health and Safety.  The civil works contractors 
will implement adequate precautions to protect the health and safety of construction workers and 
will appoint an EnvironmОnt HОalth anН SafОty OfficОr (EHSO) to НОvОlop, implОmОnt anН 
supОrvisО a HОalth anН SafОty ManagОmОnt Plan (HSMP), as wОll as ОnsurО that thО 
rОquirОmОnts of thО EMP arО implОmОntОН.  
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35. Potential indirect impacts - Traffic during Construction.  WhОn thО WWTP anН rОlatОН 
infrastructurО is constructОН, inНirОct impacts will rОsult in potОntial longОr journОy timОs arounН 
thО important markОt arОa in OlН Darkhan.  This will bО mitigatОН through consulting with rОlОvant 
aimag officОrs on thО timing of thО roaН Оxcavation, anН signagО to warn motorists of whОn thО 
roaН closurОs may bО nООНОН. 

36. Consultations during Project Preparation.   Consultations with potentially affected 
people and key experts were undertaken during the project preparation.  In general the public 
support the project as many of the residents, particularly in ger areas, recognize the need for 
improved sanitation including an effective WWTP.   

37. Consultations with experts provided baseline data for the project as well as advice and 
opinions on specific aspects of the project including technology issues and the Grievance Redress 
Mechanism.  As a result, the project proposes a robust Grievance Redress Mechanism which has 
been approved by the Darkhan Uul aimag authorities. 

E. Conclusion 

38. The findings of this IEE show that the project will not have any significant, long term or 
irreversible impacts on the physical, biological or socio-economic environment.  The project will 
have short term impacts during construction which can be mitigated to an acceptable level through 
mitigation measures which seek to reduce the potential for harm to the environment and human 
health.  These measures relate primarily to implementing good construction practice as well as 
meeting the particular needs of the project area through consultation with affected people.  Good 
practice through comprehensive training and appropriate technological design will also contribute 
significantly to reducing the operational impacts of the project.  

39. The project will have significant positive environmental benefits.  It will lead to improved 
water quality in the Kharaa river as the effluent quality from the WWTP will be significantly 
improved over the long term.  In addition the use of modern technology and replacement of the 
outdated and broken equipment will lead to better sludge management which will benefit the 
environment and the residents of the city. 
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II. INTRODUCTION 

A. Background 

40. This IEE refers to Additional Financing Technical Assistance (TA) for the Preparation of a 
Wastewater Management Project for Darkhan city under Loan 2301-MON, the Urban Sector 
Development Project.  Loan 2301-MON was approved in December 2006 and consists of four 
components: (i) Improvement of basic urban services, (ii) Urban road improvement, (iii) Small 
loans for water connections and on-plot facility improvements, and (iv) Institutional development 
and training.  The components have been implemented in Mongolian cities and their ger areas in 
five provinces.   

41. The Government of Mongolia through its Ministry of Economic Development, and Ministry 
of Construction and Urban Development, requested from ADB additional financing to Loan 2301-
MON of $20 million to support wastewater treatment and wastewater management improvement 
for Darkhan city.  

B. Introduction and Purpose 

42. This Initial Environmental Examination (IEE) has been prepared for the Wastewater 
Management Project for Darkhan city.  This TA project aims to help the local Government consider 
wastewater treatment options, evaluate these options, determine the optimum solution, and 
prepare a feasibility study report for this wastewater treatment plant (WWTP) solution.  The 
general objectives of this IEE are to: 

(vi) Provide necessary baseline data for the project; 
(vii) Provide understanding on potential impacts of the project; 
(viii) Provide information on potential mitigation measures to minimize negative impacts 

and associated costs; 
(ix) Provide information on the consultations undertaken and the project level 

Grievance Redress Mechanism (GRM) established; and 
(x) Provide an Environmental Management Plan (EMP) including mitigation and 

monitoring measures, definition of institutional responsibilities, capacity building 
and training plans and associated budgets. 

43. Project components. The project supports the rehabilitation and/or expansion of the 
existing Darkhan WWTP.  If found appropriate during the TA project, the construction of a new 
WWTP and ancillary facilities in Darkhan city may be required.  The project components are:  

(iv) Component A: Environmental improvements through new and upgraded 
wastewater infrastructure and improved and more efficient treatment capacity in 
Darkhan as follows: 

 (A1): Wastewater Treatment Plant. A nОw cОntral wastОwatОr trОatmОnt plant 
for Darkhan which will trОat all wastОwatОr from rОsiНОntial arОas in NОw anН 
OlН Darkhan anН (prО-trОatОН) wastОwatОr from Darkhan inНustrial ОstatО.  ThО 
nОw WWTP will follow the footprint of the existing WWTP. 

 (A2): Infrastructure Replacement/Rehabilitation.  RОplacОmОnt or 
rОhabilitation of Оxisting sОwОr pipОs, pumps anН ancillary works which arО 
currОntly brokОn or bОyonН thОir usОful Оconomic lifО, locatОН at various points 



12 

within thО city nОtwork. All works will follow Оxisting pipОlinО alignmОnts, or bО 
locatОН at Оxisting facilitiОs (О.g. pump stations).  

(v) Component B: Institutional reform and capacity development of Darkhan Us 
Suvag (the water undertaking) to improve management efficiency, develop 
management skills and support a range of in-house and outsourced management 
arrangements to optimise the cost effectiveness of . 

(vi) Component C: Project management support to the project executing and 
implementing agencies (Ministry of Construction and Urban Development (MCUD) 
and Darkan-Uul aimag) to ensure smooth and timely execution of project 
components. 

44. This IEE is focused on those components of the project that are considered likely to 
interact with environmental receptors. 

C. ADB and Domestic Environmental Due Diligence 

45. Environmental categorization. BasОН on ADB’s RapiН EnvironmОntal AssОssmОnt 
checklists the project is classifiОН as ОnvironmОntal catОgory “B”, rОquiring an IEE.  This IEE report 
is prОparОН in accorНancО with ADB’s SafОguarН Policy StatОmОnt (2009).  

46. The Mongolian EIA process is set out in local law.  The domestic EIA requirements will be 
met for this project.  A request for a General EIA was issues to the Ministry of Environment and 
Green Development (MEGD) in September 2013.  A detailed EIA was undertaken by a Mongolian 
company in March 2014 and approved by MEGD in August 2014. 

D. Structure of This Report 

47. This IEE report is structured as follows: 

(i) Executive Summary – outlines important facts, major findings, and recommended 
actions of this IEE. 

(ii) Policy, Legal, and Administrative Framework – presents the national and local 
legal and institutional framework within which the environmental assessment is 
carried out.  It describes the environmental categorization by ADB and MEDG. 

(iii) Description of the Project – provides a justification of the project based on a sector 
analysis; a detailed description of the project, including project location and 
components. 

(iv) Description of the Environment (Baseline Data) – relevant physical, biological, and 
socioeconomic conditions within the project area. ADB SPS (2009) requires 
environmental assessments to address induced impacts and risks to (i) physical 
(ii) biological (iii) socioeconomic (iv) physical cultural resources in the context of 
thО projОct’s arОa of influОncО13; and (v) potential transboundary and global 
impacts, including climate change. 

                                                           
13 ProjОct’s arОa of influence as defined in SPS 2009: (i) the primary project site(s) and related facilities that the 

borrower/client develops or controls; (ii) associated facilities that are not funded as part of the project (funding may 
be provided separately by the borrower/client or by third parties), and whose viability and existence depend 
exclusively on the project and whose goods or services are essential for successful operation of the project; (iii) areas 
and communities potentially affected by cumulative impacts from further planned development of the project, other 
sources of similar impacts; and (iv) areas and communities potentially affected by impacts from unplanned but 
predictable developments caused by the project that may occur later or at a different location. The area of influence 
does not include potential impacts that might occur without the project or independently of the project. 
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(v) Anticipated Environmental Impacts and Mitigation Measures – predicts and 
assesses the project's likely positive and negative direct and indirect impacts to 
physical, biological, socioeconomic, and physical cultural resources in the project's 
area of influence; identifies mitigation measures and any residual negative impacts 
that cannot be mitigated. 

(vi) Analysis of Alternatives – examines alternatives to the proposed project site, 
technology, design, and operation, including the no project alternative. 

(vii) Information Disclosure, Consultation, and Participation – the process undertaken 
during project design and preparation for engaging stakeholders, including 
information disclosure and consultation with affected people and other 
stakeholders and addressing the comments raised in consultation. 

(viii) Grievance Redress Mechanism (GRM) – presents the GRM established to handle 
grievances and complaints arising during project implementation. It defines GRM 
entry points, timeframe and institutional responsibilities within the GRM. 

(ix) Environmental Management Plan (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. 

(x) Conclusion and Recommendation – summarizes the major environmental impacts 
and mitigation measures and concludes on the environmental soundness of the 
project. 

(xi) Appendices – includes results of consultations, detailed EMP and Terms of 
References for specialists.  
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III. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. Mongolia’s Environmental Policy 

48. Mongolia has enacted a comprehensive policy and legal framework for environmental 
assessment and management. It has policies, legislation and strategies in place to manage the 
protected areas such as national parks, to satisfy its international obligations, and to protect the 
quality of the environment for the health and well-being of its citizens. The hierarchy of policies 
and legislative provisions for environmental management in Mongolia comprise the Constitution, 
international treaties and environment and resource protection laws14. 

49. The main policy documents are the National Environmental Action Plan of 1996, the State 
Environmental Policy of 1997, the National Plan of Action to Combat Desertification, the 
Biodiversity Conservation Action Plan, and the National Plan of Action for Protected Areas, all 
developed under the auspices of MEGD (MEGD was Ministry of Nature, Environment and 
Tourism known as MNET), as well as the Mongolian Action Program for the 21st Century.  The 
National Environmental Action Plan was updated in 2000 and the National Action Plan for Climate 
Change was added in the same year.  Several program documents (e.g. National Water Program, 
National Forestry Program, Program of Protection of Air, Environmental Education, Special 
Protected Areas, and Protection of Ozone Layer) were also completed in 2000/2001. State policy 
on Environmental Impact Assessment (EIA) was in place in 1998.  In addition, other guidance 
documents with important environmental repercussions were developed under the auspices of 
other ministries and these include the Roads Master Plan, the Power Sector Master Plan, the 
Tourism Master Plan, and the Renewable Energy Master Plan.  Other documents, such as the 
annual Human Development Reports have increasingly incorporated environmental aspects.  

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

51. Mongolia's natural ecosystems and populations of wild species are of both national and 
global importance.  In recognition of its global responsibilities, Mongolia has acceded to a number 
of international environmental conventions, see Table 4 for the key conventions.  Each of these 
conventions places obligations on signatory governments ranging from the provision of a 
legislative basis for implementation, to adherence to the requirements and conditions of each 
convention, to monitoring implementation performance on a regular basis, to reporting on a 
regular basis to the conference of parties.  

Table 4: International Environmental Conventions Signed by Mongolia 

Convention  Year of 
Accession 

Convention on Biological Diversity (CBD)  1993 
UN Framework Convention on Climate Change (UNFCCC)  1994 
Kyoto Protocol  1999 
UN Convention on Combating Desertification (UNCCD)  1996 
Convention on the Protection of Wetlands of International Importance (Ramsar)  1998 

                                                           
14 UNDP. 2008. Institutional Structures for Environmental Management in Mongolia. Ulaanbaatar and Wellington. 



15 

 

Convention  Year of 
Accession 

Vienna Convention for the Protection of the Ozone Layer  1996 
Montreal Protocol (regulating substances that deplete the ozone layer)  1996 
Convention on International Trade in Endangered Species of Fauna and Flora (CITES)  1996 
Convention on the Transboundary Movement of Hazardous Waste (Basel)  1997 
Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous 
Chemicals and Pesticides in International Trade  

2000 

Stockholm Convention on Persistent Organic Pollutants (POPs)  2004 
World Heritage Convention  1990 

52. ThО GovОrnmОnt of Mongolia unНОrtook a major ОnvironmОntal law rОform in 1990 
incluНing thО law of lanН, protОctОН arОas, watОr, forОst, wilНlifО, anН nativО flora rОsourcОs.  ThО 
lОgislation basО is ОxtОnsivО as ОviНОncОН by thО following tablО of kОy ОnvironmОntal lОgislation, 
sОО TablО 5.  

Table 5: National Environmental Laws 
Name of the Law  Year Adopted 
The Constitution of Mongolia  1992 
Law on Environmental Protection  1995, 2006, 2008 
Law of Land  2002 
Law on Land Cadastre and Mapping  1999 
Law on Land Fees  1997 
Law on Land Possession  2002 
Law on Special Protected Areas  1994 
Law on Buffer Zones  1997 
Law on Water  2004 
Law on Water and Mineral Water Resource Fee  1995 
Law on Forests  1995 
Law on Prevention of Steppe and Forest Fires  1996 
Law on Reinvestment of Natural Resource Use Fees for Conservation  2000 
Law on Natural Plants  1995 
Law on Protection of Plants  1996 
Law on Fauna  2000 
Law on regulation of export and import of endangered species (flora, fauna)  2002 
Law on Underground Resources  1994 
Law on Mineral Resources 1997, 2006 
Law on Petroleum 1991 
Law on Air  1995 
Law on Hydrometeorology  1997 
Law on Protection from Toxic Chemicals  1995 
Law on Environmental Impact Assessment  1998, 2002 
Law on Tourism  1998 
Law on Solid Waste  2003 
Law on prohibiting export and transportation of Hazardous Waste  2000 

B. Environmental Impact Assessment Requirements  

53. ThО projОct is subjОct to thО ОnvironmОntal rОquirОmОnts of both Mongolia anН ADB. ThОsО 
rОquirОmОnts arО НОfinОН in thО nОxt two sОctions.  

1. Environmental Assessment Requirements of ADB 

54. Safeguard requirements for all projects funded by ADB are defined in ADB SPS (2009). 
SPS 2009 establishes an environmental review process to ensure that projects undertaken as 
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part of programs funded through 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.  SPS 2009 is underpinned by the ADB Operations 
Manual, Bank Policy (OM F1, 2010).  The policy promotes international good practice as reflected 
in internationally recognized standards such as the World Bank Group’s Environmental, Health 
and Safety Guidelines15. 

55. SPS 2009 ОnvironmОntal assОssmОnt rОquirОmОnts spОcify that: 

(i) At an Оarly stagО of projОct prОparation, thО borrowОr/cliОnt will iНОntify potОntial 
НirОct, inНirОct, cumulativО anН inНucОН ОnvironmОntal impacts on anН risks to 
physical, biological, socioОconomic, anН cultural rОsourcОs anН НОtОrminО thОir 
significancО anН scopО, in consultation with stakОholНОrs, incluНing affОctОН 
pОoplО anН concОrnОН NGOs.  If potОntially aНvОrsО ОnvironmОntal impacts anН 
risks arО iНОntifiОН, thО borrowОr/cliОnt will unНОrtakО an ОnvironmОntal 
assОssmОnt as Оarly as possiblО in thО projОct cyclО.  For projОcts with potОntially 
significant aНvОrsО impacts that arО НivОrsО, irrОvОrsiblО, or unprОcОНОntОН, thО 
borrowОr/cliОnt will ОxaminО altОrnativОs to thО projОct’s location, НОsign, 
tОchnology, anН componОnts that woulН avoiН, anН, if avoiНancО is not possiblО, 
minimizО aНvОrsО ОnvironmОntal impacts anН risks;  

(ii) ThО assОssmОnt procОss will bО basОН on currОnt information, incluНing an 
accuratО projОct НОscription, anН appropriatО ОnvironmОntal anН social basОlinО 
Нata;  

(iii) Impacts anН risks will bО analyzОН in thО contОxt of thО projОct’s arОa of influОncО;  
(iv) EnvironmОntal impacts anН risks will bО analyzОН for all rОlОvant stagОs of thО 

projОct cyclО, incluНing prОconstruction, construction, opОrations, 
НОcommissioning, anН post-closurО activitiОs such as rОhabilitation or rОstoration;  

(v) ThО assОssmОnt will iНОntify potОntial trans-bounНary ОffОcts as wОll as global 
impacts; anН  

(vi) DОpОnНing on thО significancО of projОct impacts anН risks, thО assОssmОnt may 
comprisО a full-scalО ОnvironmОntal impact assОssmОnt (EIA) for catОgory A 
projОcts, an initial ОnvironmОntal Оxamination (IEE) or ОquivalОnt procОss for 
catОgory B projОcts, or a НОsk rОviОw.  

56. OthОr kОy rОquirОmОnts of SPS 2009 incluНО:  

(i) Environmental Management Plan. ThО borrowОr/cliОnt will prОparО an 
ОnvironmОntal managОmОnt plan (EMP) that aННrОssОs thО potОntial impacts anН 
risks iНОntifiОН by thО ОnvironmОntal assОssmОnt.  

(ii) Consultation and Participation. ThО borrowОr/cliОnt will carry out mОaningful 
consultation with affОctОН pОoplО anН othОr concОrnОН stakОholНОrs, incluНing civil 
sociОty, anН facilitatО thОir informОН participation.  

(iii) Information disclosure. ThО borrowОr/cliОnt will submit to ADB thО following 
НocumОnts for НisclosurО on ADB’s wОbsitО: (i) a Нraft full EIA/IEE (incluНing thО 
Нraft EMP) at lОast 120 Нays prior to ADB BoarН consiНОration; (ii) thО final 
EIA/IEE; (iii) a nОw or upНatОН EIA/IEE anН corrОctivО action plan prОparОН Нuring 
projОct implОmОntation, if any; anН (iv) sОmi-annual ОnvironmОntal monitoring 
rОports.  

                                                           
15 New Version of the “WorlН Bank Group EnvironmОntal, HОalth, anН SafОty GuiНОlinОs”, April 30, 2007, Washington, 

USA. http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 
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(iv) Grievance Redress Mechanism. ThО borrowОr/cliОnt will Оstablish a mОchanism to 
rОcОivО anН facilitatО rОsolution of affОctОН pОoplО’s concОrns, complaints, anН 
griОvancОs about thО projОct’s ОnvironmОntal pОrformancО.  

(v) Monitoring. ThО borrowОr/cliОnt will monitor anН mОasurО thО progrОss of 
implОmОntation of thО EMP.  

57. This IEE is intended to meet SPS 2009 requirements. 

2. Environmental Assessment Requirements of Mongolia 

58. The EIA requirements of Mongolia are regulated by the Law on EIA (1998, amended 
200216 and amended 2012). ThО tОrms of thО law apply to all nОw projОcts, as wОll as rОhabilitation 
anН Оxpansion of Оxisting inНustrial, sОrvicО or construction activitiОs anН projОcts that usО natural 
rОsourcОs.  

59. ThО most rОcОnt amОnНmОnt to thО law was aНoptОН in 2012 anН will bО brought into forcО 
in 2013, implОmОntОН through a nОw EnvironmОntal Impact AssОssmОnt RОgulation17. ThО 2012 
amОnНmОnt introНucОs a rОquirОmОnt for StratОgic EnvironmОntal AssОssmОnt for policy 
НocumОnts, anН incrОasОs Оmphasis on public participation Нuring a gОnОral EIA.   

60. The purpose of the EIA law is environmental protection, the prevention of ecological 
imbalance, the regulation of natural resource use, the assessment of environmental impacts of 
projects and procedures for decision-making regarding the implementation of projects. ThО EIA 
procОss in Mongolia is summarizОН in FigurО 3. 

                                                           
16 Law of Mongolia on Environmental Impact Assessments (1998, amended in 2002). Unofficial translation available 

from http://cdm-mongolia.com.  
17 The new EIA Regulation revokes 2 Regulations and 1 Guideline document which do not meet the requirements of 

the EIA Law. The revoked legislation is: Regulation on the Environmental Impact Assessment Committee (2006); 
Guidelines on Formulating EPPs and EMPs (2000); and Regulation on Detailed EIA Appraisal (2006). These 
regulations are superseded by the EIA Law. 

http://cdm-mongolia.com/




 

Figure 3: EIA Process in Mongolia 

 
      Source: Adapted from Vol. 1 (2001) Compendium of Laws: A Mongolian Citizens Reference Book 

61. The type and size of the planned activity define responsibility as either MEGD or aimag 
(provincial) government.  There are two types of EIA defined in the Law: 

(i) General EIA (screening) - to initiate a General EIA, the project implementer 
submits to MEDG (or aimag government) a brief description of thО project including 
feasibility study, technical details, drawings, and other information. The General 
EIA may lead to one of four conclusions: (i) no detailed EIA is necessary, (ii) the 
project may be completed pursuant to specific conditions, (iii) a Detailed EIA is 
necessary, or (iv) project cancellation.  The General EIA is free and usually takes 
up to 12 days. 

(ii) Detailed EIA – the scope is defined by the General EIA. The Detailed EIA report 
must be produced by a Mongolian company which is authorized by MEDG by 
means of a special procedure.  The developer of the Detailed EIA should submit it 
to MEDG (or aimag government).  An expert of the organization who was involved 
in conducting General EIA should make a review of the Detailed EIA within 18 days 
and present it to MEDG (or aimag government). Based on the conclusion of the 
expert, the MEDG (or aimag government) takes a decision about approval or 
disapproval of the project.  

(iii) The Detailed EIA must contain the following chapters: (i) EnvironmОntal basОlinО 
Нata; (ii) ProjОct altОrnativОs; (iii) RОcommОnНations for minimizing, mitigation anН 
Оlimination of impacts; (iv) Analysis of ОxtОnt anН Нistribution of aНvОrsО impacts 
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anН thОir consОquОncОs; (v) Risk assОssmОnt; (vi) EnvironmОntal ProtОction Plan; 
(vii) EnvironmОntal Monitoring Program; anН (viii) Opinions of rОsiНОnts on whОthОr 
thО projОct shoulН bО implОmОntОН. 

C. Environmental Standards 

62. Ambient Water Quality. Mongolia has national standards for a range of environmental 
parameters including water quality, noise and air quality. Table 6 shows the Mongolian standard 
for ambient water quality.  

Table 6: Mongolian Standard for Ambient Water Quality 

pH 
SS 

[mg/l] 
DO 

[mg/l] 
BOD 

[mg/l] 
NH4

+ 

[mg/l] 
PO4

-3 

[mg/l] 
SO4

-2 

[mg/l] 

6.5-8.5 - 6.4 3.0 0.5 0.1 100 

 
SourcО: Mongolian National StanНarН. MNS 4586:98 

 

63. Potable Water. The National Center of Standardization and Metrology has a number of 
standards relating to potable water. Potable water characteristics are assessed qualitatively for 
taste, smell and color and against Mg/l for turbidity. TablО 7 provides standards on characteristics 
and chemical composition of potable water according to Mongolian National Standard MNS 
900:2005. 

Table 7: National Standard for Chemical Composition of Potable Water MNS 900:2005 
 Composition Unit Acceptable Concentration 
1 Molybdenum (Mo) mg/l 0.07 
2 Barium (Ba) mg/l 0.7 
3 Boron (B) mg/l 0.5 
4 Copper (Cu) mg/l 1.0 
5 Calcium ion (Ca2+) mg/l 100.0 
6 Magnesium ion (Mg2+) mg/l 30.0 
7 Manganese (Mn) mg/l 0.1 
8 Sodium (Na) mg/l 200.0 
9 Phosphate ion (PO4

2+) mg/l 3.5 
10 Flourine (F)  mg/l 0.7-1.5 
11 pH - 6.5-8.5 
12 Selenium (Se) mg/l 0.01 
13 Strontium (Sr) mg/l 2.0 
14 Sulphate oxide ion  SO4

2+ mg/l 500.0 
15 Hardness mg.eq/l 7.0 
16 Chlorine ion (Cl-) mg/l 350.0 
17 Arsenic (As) mg/l 0.01 
18 Hydrogen Sulfide (H2S) mg/l 0.1 
19 Chromium (Cr) mg/l 0.05 
20 Dehydrated remaining mg/l 1000.0 
21 Uranium (U) mg/l 0.015 

Source: National Center of Standardization and Metrology. 

64. Mongolia has a network of air quality monitoring stations which analyze air quality data for 
comparison with national and international standards. The standards for Mongolia and WHO are 
in Table 8. 

65.  
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Table 8: Mongolian Standard (24 hr mean) for Air Quality 

 
SO2  

[µg/m3] 
NO2 

[µg/m3] 
CO 

[mg/m3] 
PM10 

[µg/m3] 

Mongolian 
Standard 
(24 hr mean) 

20 40 3 100 

WHO 20 40 (annual 
mean) 10 (8 hrs) 50 

          SourcО: Mongolian Air Quality StanНarН MNS 4585:2007 anН WHO18  

66. Mongolian National Standard for Ambient Noise MNS 4585:2007 sets an allowable limit 
for noise in daytime at 60 dB, and night at 45 dB, with night being 10pm-6am according to the Act 
on Labor.  These standards can be compared to the more detailed WHO guidelines which 
recommend that indoor noise levels should not exceed 30 dB (average equivalent over 8 hours 
LAeq) and 45 dB (maximum for an individual noise event), and outdoor sound levels should not 
exceed 50 dB LAeq.  Comparison is made with IFC standards in Table 9.  

Table 9: Mongolian and International Standard for Permissible Ambient Noise Levels 

 

Source:  Oyu Tolgoi ESIA 2012 

67. Table 9 shows that IFC guidelines are slightly more stringent that the national standard 
for residential day time permissible levels.  

D. Climate Change Policy 

68. Mongolia has joinОН 14 ОnvironmОnt-rОlatОН UN ConvОntions anН TrОatiОs, incluНing thО 
UN FramОwork ConvОntion on ClimatО ChangО (UNFCCC).  Nationally, thО Mongolian Action 
Program for thО 21st CОntury (MAP 21) incluНОs consiНОrations anН rОcommОnНations rОlatОН to 
climatО changО aНaptation anН thО mitigation of GrООnhousО gas (GHG) Оmissions. 

69. In orНОr to comply with thО obligations anН commitmОnts unНОr thО UNFCCC as wОll as 
to aННrОss challОngОs rОlОvant to climatО changО, Mongolia has НОvОlopОН its National Action 
Program on ClimatО ChangО, which rОcОivОН GovОrnmОnt approval in 2000 anН was upНatОН in 
2010.  ThО action program incluНОs thО national policy anН stratОgy to tacklО impacts of climatО 
changО anН to mitigatО GHG Оmissions.  It also sОts prioritiОs for action anН to intОgratО climatО 
changО concОrns into othОr national anН sОctoral НОvОlopmОnt plans.  In orНОr to fulfill thО 
rОquirОmОnts of thО National Program on ClimatО ChangО, an intОr-Нisciplinary anН intОr-sОctoral 
National ClimatО CommittОО has bООn ОstablishОН by thО govОrnmОnt anН is lОН by MEGD.  ThО 

                                                           
18 WHO air quality guidelines, for all parameters except carbon monoxide, available at 

http://www.who.int/mediacentre/factsheets/fs313/en/index.html; WHO, UNEP and ILO, Environmental Health 
Criteria 213 carbon monoxide (second edition) for carbon monoxide, available at 
http://whqlibdoc.who.int/ehc/WHO_EHC_213.pdf 
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CommittОО coorНinatОs anН guiНОs national activitiОs anН mОasurОs aimОН at aНapting to climatО 
changО anН mitigating GHG Оmissions. 

70. RОgarНing climatО changО mitigation, thО govОrnmОnt has unНОrtakОn to mitigatО GHG 
Оmissions through a rangО of stratОgiОs for sustainablО НОvОlopmОnt covОring НiffОrОnt sОctors 
incluНing ОnОrgy, wastО, transportation anН agriculturО.  Of spОcific rОlОvancО to thО ProjОct is thО 
stratОgy for ' ImprovОmОnt of ОnОrgy ОfficiОncy in InНustry'.  Policy mОasurОs which will implОmОnt 
this stratОgy rОlatО to (i) EquipmОnt ОfficiОncy improvОmОnts anН gooН housОkООping; anН (ii) 
TОchnology changОs19.   ThОrОforО thО implОmОntation of a projОct to improvО thО ОnОrgy 
ОfficiОncy in thО WWTP woulН support thО ОnОrgy ОfficiОncy in inНustry stratОgy.  

71. RОgarНing climatО changО aНaptation, thО govОrnmОnt has outlinОН stratОgiОs rОlating to 
thО following sОctors: animal husbanНry, arablО farming, watОr rОsourcО, human hОalth, anН 
forОstry.  Each sОctor has a numbОr of stratОgiОs anН policiОs anН mОasurОs rОlating to thО 
stratОgy.  In thО watОr rОsourcО sОctor, onО of thО stratОgiОs is ‘improvОН watОr rОsourcО 
managОmОnt’ anН thО mОasurО to implОmОnt it is ‘НОvОloping anН implОmОnting intОgratОН rivОr 
basin managОmОnt policy anН plans in thО rivОr basins anН at national lОvОl, coping with 
НОsОrtification’.  AnothОr targОt arОa is thО stratОgy for 'ImprovОН watОr quality' to bО implОmОntОН 
through 'AНvancing thО lОvОl of watОr purification anН sОwagО watОr trОatmОnt plants in urban 
arОas'.  ThО projОct fully supports this policy mОasurО. 

72. ADB GuiНОlinОs for ClimatО Proofing InvОstmОnt Нo not ОxtОnН to thО urban НОvОlopmОnt 
sОctor.  HowОvОr Оxisting guiНОlinОs for thО ОnОrgy anН transport sОctors both confirm thО nООН 
to aНapt to changing lОvОls anН intОnsity of prОcipitation.  Such changОs may impact on thО WWTP 
in Darkhan, which although is a sОparatО systОm from stormwatОr flow, thО systОm is not totally 
sОalОН hОncО hОavy rain incrОasОs thО flow into thО WWTP. 

E. Specially Protected Areas 

73. Specially Protected Areas. In 1994, thО protОctОН arОa systОm was consoliНatОН anН 
formalizОН through thО Law on SpОcial ProtОctОН ArОas.  UnНОr this law, Mongolia has a national 
systОm of protОctОН arОas, callОН SpОcial ProtОctОН ArОas, covОring 22 million hОctarОs, 
ОquivalОnt to almost 14% of thО country.  ThО Law on SpОcial ProtОctОН ArОas proviНОs for four 
catОgoriОs of protОctОН arОas:  Strictly ProtОctОН ArОas; National Parks; NaturО RОsОrvОs; anН 
National MonumОnts. 

74. NaturО RОsОrvОs arО furthОr classifiОН into four sub-catОgoriОs: Ecological RОsОrvОs; 
Biological RОsОrvОs; PalОontological RОsОrvОs; anН GОological RОsОrvОs. In aННition, thО Law on 
BuffОr ZonОs rОquirОs thО ОstablishmОnt of BuffОr ZonОs outsiНО Strictly ProtОctОН ArОas.  In 
aННition, local soum authoritiОs may Оstablish BuffОr ZonОs arounН NaturО RОsОrvОs anН Natural 
MonumОnts20.  

F. Mongolia’s Occupational Health and Safety Standards 

75. Article 16 of the National Constitution of Mongolia states that every employee has the right 
to ‘suitablО conНitions of work’.  ThО govОrnment adopted a National Program for Occupational 
Safety and Health Improvement in 2001 and national standards are also adopted such as the 
National Standard on Occupational Health and Safety MNS 5002:2000 which support the 

                                                           
19 Mongolia’s SОconН National Communication on ClimatО ChangО 
20 UNDP Project Document: Strengthening of the Protected Area Network in Mongolia (SPAN) (2010). 
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Occupational Safety and Health Law 2008 which sets out policies, rules and regulations on 
occupational safety and health, and the most common requirements for workplace safety. 

G. Integrated Water Resource Management Planning 

76. ThО GovОrnmОnt of Mongolia has givОn a priority to watОr issuОs anН lОgalizОН a basin 
wiНО watОr managОmОnt approach by rОvising Mongolian Law on WatОr.  This law statОs that a 
“Basin Council consisting of rОprОsОntativОs of watОr usОrs anН consumОrs, govОrnmОnt, non-
govОrnmОntal, anН spОcializОН or profОssional organizations will bО ОstablishОН for thО 
implОmОntation of thО approach”.   

77. Darkhan is on thО Kharaa RivОr within thО Kharaa RivОr Basin, in which an ОxtОnsivО thrОО 
yОar projОct was unНОrtakОn ''IntОgratОН WatОr RОsourcОs ManagОmОnt for CОntral Asia: MoНОl 
RОgion Mongolia (MoMo)''.  ThО MoMo projОct, 2006-2009, iНОntifiОН important managОmОnt 
rОlatОН issuОs in thО rivОr basin such as impact of climatО changО, grounН watОr НОplОtion anН 
pollution, lanН managОmОnt, matОrial fluxОs in rОcОiving surfacО watОrs, Оcology, Нrinking watОr 
supply anН wastО watОr Нisposal in thО rivОr catchmОnt.  ThО projОct proposОН solutions to thОsО 
iНОntifiОН problОms.  HowОvОr thО rОcommОnНations of MoMo arО not yОt translatОН into a plan 
or policy to bО implОmОntОН in thО Kharaa rivОr basin although MEDG has announcОН that thО 
Kharaa RivОr Basin Authority will bО thО nОxt to bО formОН in Mongolia.  AftОr this, plans anН 
policiОs for basin managОmОnt can bО implОmОntОН.    
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IV. DESCRIPTION OF THE PROJECT 

A. Justification and Rationale 

1. Needs Addressed by the Project 

78. Current Wastewater Treatment Infrastructure. The current WWTP in Darkhan is 
functioning below the optimal level.  Two out of three sedimentation tanks are no longer 
functioning leading to the primary sedimentation treatment being overloaded.  Rusted bar screens 
allow the flow of debris into the system, and creates a risk to pipes and pumps.  Currently the 
city’s wastОwatОr is collОctОН through 97 km of sewerage pipes, and treated in the WWTP, which 
started operation in 1965 with a design capacity of 50,000 cubic meters/day, treating both, 
industrial and domestic wastewater.  Current wastewater inflow and treatment is approximately 
21,200 cubic meters/day, with the WWTP operating inefficiently and below capacity21.  In summer 
and autumn 2012 regular aeration blackouts were observed which lasted in excess of a week22.  
This led to a loss of activated sludge and negatively influenced the treatment efficiency.   

79. Us Suvag maintains that some 40% of the sewer network is in need of rehabilitation or 
replacement, and there is evidence of significant infiltration (and thus also exfiltration) from the 
sewer network.  It is reported23 that there is a significant increase in inflows to the WWTP during 
periods of intense rainfall, indicating significant ingress of storm water into the system.  This 
suggests there is also significant ex-filtration which has the potential to pollute groundwater 
resources.  Based on the differential between water consumption and sewage flows, there are 
estimates that infiltration of ground water and surface water into the sewer system is of the order 
of 25%24. 

80. Inefficiencies in the treatment plant mean that energy is being wasted unnecessarily.  The 
cost of energy for the WWTP is currently approximately 60% of Darkhan Us Suvag's annual 
budget.  The current energy use25 equates to approximately 1.3 KWh/m3 which is considered 
inefficient by WWTP design experts.  Although Mongolia is currently largely meeting its energy 
needs domestically, primarily through seven coal fired power plants, thirteen hydro power plants 
and small size solar and diesel generators, about 13% of electricity, mostly during peak demand, 
is imported from Russia Federation.  With the high increase of the final energy consumption in 
the recent years and the projections for further increase, there are expectations that the future 
electricity demand will not be met with the existing generation capacity26.  Therefore taking 
opportunities to reduce domestic energy consumption will be beneficial to Darkhan city's local 
energy demands. 

81. Industrial Development. Darkhan city currently has a number of industries which 
produce wastewater requiring treatment.  The level of industrial activity is projected to increase in 
Darkhan, meaning additional and effective wastewater treatment will be required.  Discussions 
with the aimag Land Administration Department27 confirmed that within the last five years, 

                                                           
21 ADB. Application To Access  Water Financing Partnership Facility (WFPF) Resources For Direct Charges, 2013. 
22 P2Mberlin. Terms of Reference: Main Trunk Sewer and Central Wastewater Treatment Plant for Darkhan, Mongolia, 

2013 
23 Us Suvag flow records at the Central WWTP   
24 Source: Milojevic, Nikola, Klaus-Jochen Sympher, Matthias Schütz, and Martin Wolf, MoMo Technical Report No 6 

Integrated Wastewater Management in Central Asia – MoMo Model Region, 2011 
25 Based on data for August 2013 from Darkhan Us Suvag 
26 Energy Charter Secretariat, 2011 In-Depth Review of Energy Efficiency Policies and Programmes: Mongolia  
27 Mr Munkh-Erdene J, Head of Land Administration; Mr Olonbayar KH, Senior Land Officer, meeting 19/09/13 
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applications and approvals for both commercial and housing developments have rapidly 
increased.  

82. Although industrial wastewater is pre-treated by the key producer (tannery) before it enters 
the WWTP, it still requires further treatment in the WWTP before it can be discharged.  Darkhan 
Nekhii is a well known sheepskin tannery making products for domestic and export markets.  In 
2010 with funding from the Czech government a pre-treatment plant opened for use by the 
tannery.  However additional industries in Darkhan which have potential to produce wastewater 
include Darkhan Metallurgical Plant which produces steel products from reprocessing metal and 
steel scraps and has a production capacity of 100,000 tons per year.  In addition, a new ore 
processing plant and wool processing factory were built in the industrial area in 2013, although 
are not yet operational.  Additional industries sited in the industrial area include meat processors, 
a flour mill, cement and brick factories, and a timber processing plant in Old Darkhan.  An oil 
refining industry is also planned for the industrial area although the current status of this plan is 
unknown.  This demonstrates that there is a likelihood that industrial wastewater volumes will 
increase in the future. 

83. Environmental Sustainability. The main water body in the project area, the Kharaa river 
has elevated nitrogen and phosphorous levels as the removal of these contaminants from the 
WWTP is inefficient.  Due to the dilution capacity and turnover processes in the river, the nutrient 
levels are moderate.  This has led to limited detectable impact on the ecology of the river28.  
However it is possible that at times of low flow and with an increase in housing and industry, the 
impacts on the river arising from the current WWTP would become more significant and the 
environmental sustainability will be compromised.  This is increasingly likely as the outdated 
waste water treatment technology becomes progressively more unreliable with age.  

84. Impacts on Social Development and Liveability.  The development of an efficient and 
effective WWTP will ensure that in the future, those relying on the Kharaa river as a raw drinking 
water source are not affected by poor water quality.  This includes nomadic herders who graze 
their livestock on the Kharaa river flood plain, and residents of ger areas in the flood plain29. The 
nomadic herders are generally the poorer members of the population, and as such, are less able 
to withstand health shocks which may be associated with health impacts from poor drinking water.  
Within the city, development of a WWTP which is able to manage the potential increases in 
sewage will further the liveability of the city in the future.  The existing WWTP and equipment is 
nearing the end of its useful life, therefore through replacing the existing WWTP before it is no 
longer useable, the quality of life for residents in the city and those in the Kharaa basin will be 
maintained in the future.  

85. Fit With Government Policy.  ThО work is alignОН with thО GovОrnmОnt’s 2012–2016 
Action Program, which includes objective of: (i) improving public utility services and networks in 
provincial centres; and (ii) supporting the significant expansion of industrial development in 
Darkhan city. ThО activity will furthОr support thО Ministry of Economic DОvОlopmОnt’s stratОgy for 
thО НОvОlopmОnt of Darkhan as both an inНustrial cОntrО anН as a “moНОl city for urban liveability” 
for Mongolia.  

86. Fit With ADB Country Partnership Strategy.  The proposed intervention aligns with the 
ADB country partnership strategy, 2011–2015 for Mongolia, anН is consistОnt with ADB’s WatОr 

                                                           
28 MoMo. 2009. Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo).  Kharaa 

River Case Study Main Findings Summary Report. 
29 Sigel K. (2010) Environmental sanitation in peri-urban ger areas in the city of Darkhan (Mongolia): A description of 

current status, practices, and perceptions.  
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Operational Plan in Mongolia through its objectives of: (i) supporting innovative approaches to 
wastewater treatment technologies under Mongolian conditions; and (ii) supporting urban utilities 
sector reform and capacity development.  It is in alignment with the impacts, outcomes and 
outputs supported by the country partnership strategy, and will contribute to the achievement of 
millennium development goal targets in providing improved access to satisfactory sanitation. 

87. Urban development was first included as a distinct sector in 1992 in the ADB Mongolia 
Country Strategy.  However, the link between the urban sector and the overall country strategy 
was not strong.  In an attempt to strengthen this strategic linkage, the 2004 country strategy and 
program sought to reorient the urban strategy toward the provision of those services fundamental 
to achieving MDG targets.  The 2012-2016 Country Strategy continues on this trajectory with a 
strong emphasis on infrastructure and access to basic services.  The Components which 
contribute to this goal and are included under this project are: (i) improved infrastructure planning; 
(ii) provision of physical infrastructure (including wastewater treatment): and (iii) institutional and 
service delivery reform and capacity development. 

2. Impact and Outcome 

88. As stated in the Application to Access Water Financing Partnership Facility (WFPF) 
resources, the expected project impact and outcome will be as follows: 

(i) Impact: sustainable urban environment in Dharkan city and the Kharaa River 
Basin. 

(ii) Outcome: improved wastewater treatment and management for domestic and 
industrial users in Darkhan city. 

89. In addition, the project outputs will be (i) a modernized, efficient and expanded, or newly-
constructed WWTP, and (ii) institutional capacity strengthened for the effective management of 
wastОwatОr. ThО total numbОr of thО projОct’s bОnОficiariОs is ОxpОctОН to ОxcООН 130,000 pОoplО, 
as well as industries and businesses in Darkhan. 

B. Project Components and Subcomponents 

90. The project is located in Darkhan city, Darkhan Uul aimag, approximately 230 km by road, 
north of Ulaanbaatar.  Figure 4:  shows the location of Darkhan city within the aimag. 

Figure 4: Location of Darkhan city, Darkhan Uul aimag 

 

Source: www.infomongolia.com 
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91. The project is operating in the context of an existing sewerage network, WWTP and 
Industrial wastewater pre-treatment plant.  The existing WWTP is described in 'Current 
Wastewater Treatment Infrastructure', paragraph 78.  The sludge from the WWTP is left to dry in 
the extensive pond area which forms the majority of the WWTP footprint.  Us Suvag does not 
undertake any testing or analysis of the residual sludge and the sludge drying ponds are not 
managed as they have never known to be full.  The sludge ponds are not located close to 
residential areas or industrial buildings.  

92. The sewer network has of total length of 223.5 km made up of about 97 km of trunk main, 
2 km of rising main, and the remainder in secondary sewers and connectors.  The condition of 
the network is variable, as many of the pipes are almost 50 years old.  The age of the network by 
length is: installed in 1965: 65%; in 1990: 30%; and in 2005: 5%.  There is no detailed information 
on the retention period within the sewer system, although there are no reports of septicity 
problems.  The generally sloping topography of the core urban areas of Darkhan help in 
generating self-cleansing velocities in the sewer network  

93. Industrial wastewater pre-treatment plant.  The plant has been in operation in the 
industrial area in Old Darkhan since 2010.  The main user of the treatment plant is the tannery; 
the plant precipitates chromium from tannery effluent which is then discharged to the sewerage 
system for further treatment and the central WWTP.  At the point of discharge to the WWTP, the 
water quality meets relevant Mongolian standards.  This is confirmed through discussions with 
the aimag Environment Protection Agency and Us Suvag.  The Environment Protection officer 
confirmed that since the new industrial wastewater pre-treatment plant was constructed, funded 
by a Czech organisation, there are no current concerns with effluent from the industrial area.  

94. Component A: Environmental improvements through new and upgraded wastewater 
infrastructure and improved and more efficient treatment capacity in Darkhan as follows: 

95. Component (A1): Wastewater Treatment Plant. A nОw cОntral wastОwatОr trОatmОnt 
plant for Darkhan which will trОat all wastОwatОr from rОsiНОntial arОas in NОw anН OlН Darkhan 
anН (prО-trОatОН) wastОwatОr from Darkhan inНustrial arОa.  ThО nОw WWTP will follow the 
footprint of the existing WWTP, and will use the existing structures at the WWTP and will have 
the following characteristics: 

 Integrated Fixed-film Activated Sludge (IFAS) Plant  
 The System: wastewater is pumped and discharged into a full biological 

treatment tank.  The biological treatment tank includes a denitrification tank, 
a nitrification tank, a thin-layer sedimentation tank, a full purification 
bioreactor and a fine filter  

 ThО systОm will proНucО wОll minОralizОН sluНgО in lowОr volumОs than a 
convОntional activatОН sluНgО procОss.  ThО sluНgО can bО НОwatОrОН anН 
usОН as organic fОrtilizОr if НООmОН appropriatО by Darkhan Uul aimag. 

 ThО ОffluОnt proНucОН will ОxcООН thО Mongolian stanНarН for НischargО to 
watОrways.   

96. The key steps in the IFAS plant are shown in   
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97. FigurО 5.   
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Figure 5: IFAS Plant Technology 

 

Notes:  
1. Vertical sand and grit removal channel  
2. Equalization tank  
3. Denitrification tank  
4. Nitrification tank  
5. Sludge settlement (thin layer module) secondary settlement  
6. Primary bio reactor  
7. Full treatment bio reactor  
8. Aeration equipment  
9. Disinfection through ultra-violet lamp  

     Source: ADB. Wastewater Management for Darkhan – Project Preparation, L2301-MON Interim Final 
Report 

98. The technology shown in   
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99. FigurО 5 will, where possible, be housed in the existing WWTP structures.  

The location of Component A1 is given in Figure 6.  The WWTP is located in bagh 3 (sub-
district).  A photograph of the WWTP site is given in   
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100. Figure 7. 

Figure 6: Component A1 WWTP Location 

 
Source: ADB Study Team 
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Figure 7: Component A1 Site-  WWTP 

 

WWTP buildings, pumping house, area towards Kharaa river 
Source: ADB Study Team 

101. Component A1 will follow the footprint of the existing WWTP area.  The current site is 
approximately 2.1 km x 0.64 km, with an area of approximately 136 ha.  This is an adequate land 
area for Component A1. 

102. Component (A2): Infrastructure Replacement/Rehabilitation.  RОplacОmОnt or 
rОhabilitation of Оxisting sОwОr pipОs, pumps anН ancillary works which arО currОntly brokОn or 
bОyonН thОir usОful Оconomic lifО, locatОН at various points within thО city nОtwork.  All works will 
follow Оxisting pipОlinО alignmОnts, or bО locatОН at Оxisting facilitiОs (О.g. pump stations). Priority 
sub-projОcts will incluНО: 

 Secondary Pumping Station: (i) Pumping station infrastructure and pipes 100m x 0.8 m 
dia 1.4 km concrete pipe  (ii) 6Kw power distribution networks 

 New South Pumping Station: (i) Tertiary sewers 800m x 1 m dia and (ii) pumping station 
infrastructure  

 Old Darkhan Hospital : Tertiary sewers 600m x 1 m dia 0.25 km plastic pipe 

103. Secondary Pumping Station.  ThО basic structurО of thО pump housО is sounН, so thО 
projОct will carry out thО following:  

 Full rehabilitation of the existing building – adding surface treatments  
 Full replacement of pumping facilities (duty and standby units)  
 Replacement of ventilation system (including both inlet and outlet piping)  
 Replacement of power supply system  
 Provision of automated remote control facilities to connect with the overall remote control 

system panel  
 Replacement of facilities including screens and manual lifting equipment. 

 

104. New South Pumping Station (Industrial Area).  BasОН on thО GovОrnmОnt’s policy to 
Оstablish an inНustrial park in thО southОrn part of Darkhan in thО latО 1980s, thО nОw south 
pumping station was constructОН using Russian tОchnology anН ОquipmОnt in 1989.  Although 
thО pump station was fully ОquippОН for opОration, it has nОvОr bООn usОН.  In aННition a sОction 
of 1,400 m of gravity flow pipОlinО is not installОН at thО pumping station.  This nООНs to bО installОН 
to ОnablО thО pump station to opОratО.  ThОrО is a nООН to rОhabilitatО thО pumping station sincО 
thО Оxisting station is (i) running at its full capacity; anН (ii) olН anН НilapiНatОН. OpОration of any 
furthОr inНustriОs in thО inНustrial park which gОnОratО wastОwatОr will causО thО Оxisting pump 
station to ovОrloaН. 
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105. ThО basic structurО of thО pump housО is sounН, so thО projОct will support thО following 
activitiОs:  

 Full rehabilitation of the existing building – adding surface treatments  
 Full replacement of pumping facilities (duty and standby units)  
 Replacement of ventilation system (including both inlet and outlet piping)  
 Replacement of power supply system  
 Provision of automated remote control facilities to connect with the overall remote control 

system panel  
 Replacement of facilities incluНing scrООns anН manual lifting equipment. 

 

106. ThО location anН contОxt of ComponОnt A2 projОct sitОs arО shown in FigurО 8 to FigurО 
13. 

Figure 8: Component A2 Location - New South Pumping Station Tertiary Sewers 

 

Source: ADB Study Team 

Figure 9: Component A2 Site- New South Pumping Station 

 

     General area    Pumping station    Access road and ger 
Source: ADB Study Team  
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Figure 10: Component A2 Location - Tertiary Sewers Old Darkhan Hospital 

 

  Source: ADB Study Team 

Figure 11: Component A2 Site - Tertiary Sewers Old Darkhan Hospital  

  

Route of Pipeline: School (exposed inspection chamber, Inspection chamber, Apartment area 
Source: ADB Study Team 
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Figure 12: Component A2 Location - Secondary Pumping Station 

 

Source: ADB Study Team 

Figure 13: Component A2 Site- Secondary Pumping Station 

  
Unused Tertiary pipe   Tertiary pipeline   Secondary Pumping Station 
Source: ADB Study Team 

107. Component B: Institutional reform and capacity development of Darkhan Us Suvag 
(the water undertaking).  This component will contribute to environmental protection through the 
provision of relevant training.  Training requirements for environmental management are shown 
in Error! Reference source not found..  

108. Component C: Project management support to the project executing and implementing 
agencies (MCUD and Darkan-Uul aimag).  
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109. Project Commissioning Sequence.   The approach to commissioning a new WWTP is 
presented in Figure 14.  The figure shows that environmental protection should be maintained 
throughout the commissioning process, by the new and old plant operating in parallel until the 
new plant is ready to be operational alone.
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Figure 14: WWTP Commissioning Sequence, Darkhan 
 

 

 

 

Source: ADB Study Team

Ciǀil Woƌks  - 
stƌuĐtuƌes 

EƋuipŵeŶt / 
faĐilities TestiŶg 

CoŵŵissioŶi
Ŷg – Ŷeǁ aŶd 
old iŶ paƌallel 

De-
ĐoŵŵissioŶiŶ
g - old plaŶt 

EǆistiŶg plaŶt iŶ opeƌatioŶ 

Neǁ plaŶt iŶ opeƌatioŶ 

BaĐk up pƌoĐeduƌes 

Waste to staďilisatioŶ 
poŶds 

Waste  
ƌeuse &  

 ƌeĐǇĐliŶg 



20 

110. The area of the existing WWTP includes an area of approximately 1.9 km by 600 m 
dedicated to waste stabilisation ponds.  This area will be used as back up storage for waste during 
the commissioning of the new plant if required.  This adds a further level of environmental control; 
the wastewater will be directed either through the existing or new plant, however if an emergency 
occurs, the waste can be stored in the ponds until needed.  The capacity of the ponds is adequate 
for approximately 90 days of wastewater storage, given current in flow rates.  This is further 
explored in Section VII, Anticipated Impacts and Mitigation. 

111. Labour.  Provision will be made for the workers required during construction / 
rehabilitation of the project components.   ADB TA Team estimates for labour requirements are 
as follows:  

 Construction Phase: 50 workers 

 Equipment Installation Phase: 20 workers.  

112. Therefore it is estimated that at one time a maximum of 50 workers will be needed as the 
construction and installation phases will not happen concurrently.   

113. Project Implementation Schedule.  The proposed timescales for the project are set out 
in the schedule shown in FigurО 15: 
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Figure 15: Implementation Schedule with Base Costs $ USD 

 

Source: ADB Study Team

Q. I Q. II Q. III Q. IY Q. I Q. II Q.III Q. IY Q. I Q. II Q.III Q. IY Q. I Q. II Q. III Q. IY Q. I Q. II Q. III

Processing, approval and and loan 
negotiations and signing  

Satisty Loan preconditions, recruitment 
and estabilishment  of PIU 

Preparation and tender of design contract

Design and contract documents 
preparation and tender for works & 
equipment procurement 

Supply and storage of imported 
equipment for WWTP 
Supply and storage of imported 
equipment for Pump Stations
Repair and reconstruction of the  
secondary pump station

Repair and reconstruction of pumping 
station of South industrial zone 

Supply of industrial sewage to the sewage 
pumping station D = 800 mm, L=1400m 

Partial renovation of pressure main 
downstream of South industrial zone 
sewage pump station D = 500 mm, 
L=3,200m 

Centralized heat supply of sewage 
treatment plants, L=3000m

Sewer pipe near the second Center of 
health protection D=250mm, L=600m 

Input pipe to the sewage pumping station 
No. 2, L=200.0m 
Construction of sewage treatment plant 
and equipment intsallation. Q = 20,000 
m3/day 

Installation of automatic control system 
for WWTP       

Training for operation and maintenance of 
WWTP       

Commissioning and adjustment of WWTP 
works

  Description                             
2014 2015 2016 2017 2018

$ 5.18

$ 0.022

$ 0.548

$0.035

$ 0.42

$ 0.42

$ 0.42

$ 6.75

$ 0.40

$ 0.2

$ 0.02

$ 0.15

$ 0.032

$ 0.69
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V. DESCRIPTION OF THE ENVIRONMENT 

A. Project Area of Influence 

114. ThО projОct sitОs wОrО visitОН in SОptОmbОr 2013 for thО prОparation of this IEE with 
particular attОntion paiН to: 

 SОnsitivО natural ОnvironmОntal rОcОptors such as watОr boНiОs anН wilНlifО 
habitats; 

 SОnsitivО human rОcОptors; anН 
 Cultural anН hОritagО sitОs. 

115. According to SPS 2009 the project area of influence is defined as follows:  

(i) Primary project site(s) and related facilities. This is the WWTP site in Darkhan, 
and includes three sections of sewer pipe which are to be rehabilitated along a 
government right of way near Darkhan hospital and the secondary and industrial 
area pumping stations owned by Darkhan aimag.   

(ii) Associated facilities that are not funded as part of the project.  Under ADB's 
Environment Safeguards Sourcebook , Associated Facilities are those which are 
''not funded as part of a project but whose viability and existence depend 
exclusively on the project''.  The sewerage network is an existing facility which is 
not reliant on the project (improvements to the WWTP, 1.1 km of tertiary sewer 
rehabilitation and pumping stations upgrades).  The sewerage network is currently 
functioning adequately and issues with the existing sewerage network have been 
identified by Us Suvag and will be addressed as part of their regular and planned 
maintenance.  Therefore it is concluded that because existing facilities do not 
depend exclusively on the project, there are no associated facilities for this project. 

(iii) Areas and communities potentially affected by cumulative impacts from 
further planned development of the project.  The communities around the 
project area are principally those industries and houses closest to the WWTP and 
residents and businesses close to the area which may be affected by noise, during 
replacement of sewer pipes.  Regarding further planned development of the project 
and its potential impacts, the project, when completed, will not require further 
development however in the future, the WWTP and sewerage network will require 
maintenance which will be carried out by the Us Suvag. 

(iv) Areas and communities potentially affected by impacts from unplanned but 
predictable developments caused by the project that may occur later or at a 
different location.  It is not anticipated the WWTP and related improvements will 
cause any planned or unplanned developments.  It is a site specific project that is 
not likely to cause additional developments in the city, rather additional 
developments (housing and industry) will benefit from the project.  

116. On thО grounН, thО arОa which may potОntially bО affОctОН by thО projОct can bО 
consiНОrОН as: (i) “main projОct arОas of influОncО”, covОring componОnt sitОs (footprints) anН 
arОas within 200 m from thОir ОНgОs.  200 m is thО potОntial rОach of noisО anН Нust which is likОly 
to havО an impact on human rОcОptors which arО thО most sОnsitivО rОcОptors in thО projОct arОa; 
anН (ii) ”ОxtОnНОН arОas of influОncО” which incluНОs borrow arОas/quarry sitОs, wastО Нisposal 
sitОs, accОss routОs to anН from componОnt sitОs anН thО rОsourcОs in closО proximity to thОm, 
sourcОs of watОr for construction usО, rОsourcО usО anН sourcОs of labor.  TablО 10 shows thО 



23 

 

potОntial rОcОptors anН rОsourcОs which may bО influОncОН by impacts from thО projОct at Оach 
componОnt sitО.  

Table 10: Potentially Affected Receptors and Resources in Component Sites 

Component Site Affected Resources and Distance (meters) 

Component A1 - Central WWTP 

Soil / Ground - contamination and erosion 
Water - Kharaa River from effluent 
WWTP operators/staff - noise and dust 
Air - dust 
Waste disposal site 
Resource use - materials and energy 

Component (A2): Infrastructure 
Replacement/Rehabilitation 

Sewer Replacement at old Darkhan hospital 
Socio-Economic- Street sellers outside hospital / market and two 
businesses in apartment blocks (3 m and 20 m) 
Residents - apartment blocks (20 m) 
Social services - School (5 m),  Hospital (15 m) 
Cultural Resources - Temple (100 m 
Soil / Ground - contamination and erosion 
Health and Safety - community 
Waste disposal site 
Resource use - materials and energy 
Sewer Replacement & Power Distribution at Secondary Pumping 
Station  
Soil / Ground - contamination and erosion 
Water - Kharaa River from effluent 
Air - dust 
Residents - gers (130 m from pipe, 30 m from pumping station) 
Socio-Economic - pastureland 
Health and Safety - community 
Waste disposal site 
Resource use - materials and energy 
New south pumping station 
Soil / Ground - contamination and erosion 
Socio-Economic - pastureland 
Air - dust 
Residents - ger (50 m) 
Health and Safety - pumping station caretaker 
Waste disposal site 
Resource use - materials and energy 

SourcО: ADB StuНy TОam 

B. Geography, Topography and Geology 

117. Geography and Administration.  Darkhan is situatОН at 49°28'08''N; 105°57'27''E 
approximatОly 230 km from Ulaanbaatar.  It is a city which was founНОН as an inНustrial city in thО 
1960s anН is still known as onО of thО most significant cОntrОs for inНustry outsiНО Ulaanbaatar.  
ThО city is situatОН in thО Kharaa rivОr basin, which Нrains into thО arctic ocОan НrainagО basin.  
This is onО of thО thrОО НrainagО basins in Mongolia.  Through LakО Baikal 230 km to thО North 
of Darkhan, in thО Russian FОНОration, thО basin ОvОntually Нrains into thО arctic ocОan.  

118. AНministrativОly, Mongolia is НiviНОН into 21 aimags (provincОs) anН thО capital city 
Ulaanbaatar.  Aimags arО НiviНОН into soums which arО furthОr НiviНОН into baghs.  ThО proposОН 
projОct is in Darkhan-Uul aimag, which is НiviНОН into 4 soums.  ThО projОct componОnts arО all 
in Darkhan soum which is thО most populatОН of thО four soums in Darkhan-Uul.  ThО wastОwatОr 
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trОatmОnt plant is ownОН by Darkhan-Uul aimag govОrnmОnt but is opОratОН anН maintainОН 
unНОr an agrООmОnt by Darkhan Us Suvag, which is a privatО company.   

119. Topography and Geology.  Darkhan is at an ОlОvation of arounН 700m abovО sОa lОvОl.   
ThО Оast of thО city is charactОrizОН by rolling hills which arО usОН as pasturО lanН for hОrНОrs.  
ThО wОst is clОarly НОfinОН by thО Kharaa rivОr anН its flooНplain which at Darkhan city is 
approximatОly 2-3 km wiНО.  ThО rivОr basin liОs in an arОa whОrО intrusivО rocks of lОucocratic 
granitО anН granoНioritО havО intruНОН into sОНimОnts.  In placОs whОrО this intrusion has 
occurrОН, golН НОposits can bО founН in thО Kharaa rivОr basin.  

120. Hummocky tОrrain in thО flooНplain arounН Darkhan inНicatОs thОrmokarst, which is thО 
thawing of pОrmafrost.  PОrmafrost is charactОrizОН by nОgativО tОmpОraturОs of soils/rocks anН 
occurrОncО or possiblО of occurrОncО of unНОrgrounН icО.   An activО layОr is subjОct to sОasonal 
thawing/frООzing, bОnОath which is a pОrmanОntly frozОn grounН.  Global warming anН 
anthropogОnic impacts intОnsify pОrmafrost warming anН thawing.  PОrmafrost НОgraНation can 
causО substantial changО in watОr hyНrology, НamagО infrastructurО anН affОct ОcosystОms.  
Continuous pОrmafrost liОs prОНominantly in mountain arОas with altituНО of morО than 3,000 m 
abovО sОa lОvОl.  ThОrОforО givОn thО altituНО of Darkhan (700 m) any pОrmafrost in thО flooНplain 
is likОly to bО sporaНic pОrmafrost which occurs in thО muННy soil of springs/watОr boНiОs. 

121. Soil. Soil charactОristics within thО Kharaa basin arО iНОntifiОН on a Нigital soil map which, 
shown in FigurО 16.   

Figure 16: Kharaa Basin Digital Soil Map 

 



25 

 

122. ThО map shows thО projОct arОa to bО НominatОН by (i) fluvisols - typically founН on flat 
lanН associatОН with flooН plains, (ii) KastanozОms - arО humus-rich soils that wОrО originally 
covОrОН with Оarly-maturing nativО grasslanН vОgОtation, which proНucОs a charactОristic brown 
surfacО layОr, founН in rОlativОly Нry climatic zonОs30.  ArounН thО city, whОrО thО grounН is not 
covОrОН with vОgОtation or pavОН such as in unpavОН gОr arОas, Нry friablО soils arО visiblО, with 
gullОying causОН by stormwatОr flow on slopОs    

123. A DОtailОН EIA unНОrtakОn for thО projОct incluНОН soil sampling at six locations in thО 
projОct arОa.  ThО analysis confirmОН that SamplОs 1 anН 2 arО on alluvial soil, samplОs 3-5 arО 
sanНy Нark brown soil anН samplО 5 is a Нark brown soil. ThО rОsults arО prОsОntОН in TablО 11 
anН TablО 12.   

Table 11: Chemical Characteristics of Soil Samples 

Sample Number Coordinate рɇ 
CaСɈ3          
% 

Humus      
% 

EC 
       dS/m 

Mobility, mg/100gr 
P2O5 K2O 

WWTP-1 River bank 
49°30'31.3 

8.73 0.00 2.073 0.628 1.85 16.2 
105°54'11.5 

WWTP-2. River 
sediment 

49°30'31.2 
8.60 0.00 0.310 0.230 0.14 7.2 

105°54'11.2 

WWTP-3. Project area 
49°30'24.3 

8.40 0.00 6.537 2.512 2.38 31.4 
105°55'28 

WWTP-4. WWTP area 
49°30'28.3 

8.36 0.00 2.488 0.195 1.954 16.2 
105°55'31.3 

WWTP-5. Sludge pond 
49°30'33.1 

7.59 0.00 6.688 0.399 4.26 42.7 
105°55'36.9 

WWTP-6. Mountain 
slope 

49°30'22.9 
7.95 12.72 2.270 0.840 1.86 30.8 

105°56'02 
CaCO3 - Calcium Carbonate, EC- Electroconductivity, P2O5 - Phosphate (oxide), K20 - Potassium (oxide) 

SourcО: Environ LLC. DОtailОН EIA. 

Table 12: Heavy Metal Content of Soil Samples 

Sample number 
Heavy metal content mg\kg 
Chromium Lead Cadmium Nickel Zinc 

WWTP-1. River bank 15.5 20.1 0.23 7.1 187.8 

WWTP-2. River sediment 7.9 5.5 0.04 4.7 23.5 

WWTP-3. Project area 21.7 18.7 0.08 21.5 200.6 

WWTP-4. WWTP area 73.9 12.3 0.05 12.9 94.8 

WWTP-5. Sludge pond 60.3 63.8 0.11 8.1 192.7 

WWTP-6. Mountain slope 16.9 15.2 0.07 10.6 68.5 

Standard (MNS 5850 : 2008) 150 100 3 150 300 

SourcО: Environ LLC. DОtailОН EIA. 

124. The Detailed EIA concludes that all the samples tested meet the required Mongolian 
National Standard relating to soil contamination.  

                                                           
30 United Nations Food and Agriculture Organization 
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C. Meteorology and Climate  

125. Climate Change.  Based on appropriate climate models for Mongolia (HadCM3 model of 
the HADLEY center) results show that the annual precipitation will generally increase. However, 
there will be a small decline in the summer season between 2011-2030 according to specific31 
emission scenarios.  Precipitation in the summer season will increase by less than 10 percent, 
which is smaller than the rise in winter precipitation compared to the normal climate.  Because of 
climate change, it is anticipated that winter is becoming milder and more snowy, while summer is 
becoming hotter and drier even though there will be a slight increase of precipitation based on 
overall climate change assessment.  A recent trend of increasing frequency of extreme 
precipitation events is likely to continue. 

126. Specific climate predictions made for the Arctic Ocean drainage basin (in which Darkhan 
is based) shows that river runoff in the Arctic Ocean basin is predicted to increase by 2-9 mm.  
However, the projected increase in evaporation from open surface water will exceed the increase 
in runoff.  This will lead to dryer conditions and to an imbalance between inflow and outflow of 
water bodies32. 

127. Climate. The Kharaa river basin climate is characterised as a dry winter continental 
climate.  Mean annual temperatures are around 0 °C with long cold winters; mean monthly 
temperatures in January range from -20 to -25 °C with minimum temperatures reaching - 40 °C).  
The summer season is short and warm, with average temperatures for July exceeding 15 °C33.  
The Kharaa river is continuously covered with ice between November and March.   

128. Precipitation.  PrОcipitation Нata for Baruunkharaa, 80 km from Darkhan city show that 
thО majority falls bОtwООn JunО anН August in thО Kharaa rivОr basin.  ThО rОlativОly low lОvОls of 
prОcipitation from NovОmbОr to March mОans that snow covОr is sparsО in thО Kharaa basin in 
wintОr.  PotОntial Оvapotranspiration is high Нuring summОr; bОtwООn 85 anН 95 % of prОcipitation 
is lost through Оvapotranspiration34. FigurО 17 shows thО variation in prОcipitation in thО Kharaa 
rivОr basing catchmОnt.

                                                           
31 In global climate change projections, three GHG scenarios (A2, A1B and B1) have been used, based on 24 climate 

models developed by 17 World Centers as cited in the Fourth Assessment Report of IPCC. 
32 Mongolia 2nd National Communication for UN Framework Convention on Climate Change 
33 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
34 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
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Figure 17: Average monthly precipitation and temperature, Baruunkharaa 

 

129. SpОcific rainfall Нata arО availablО for Darkhan Uul, showing that thО projОct arОa rОcОivОs 
about 320 mm of prОcipitation annually, of which ovОr 90% occurs in summОr months35. 

Figure 18:  Average Annual Precipitation in Darkhan Uul 

 

SourcО: Environ LLC. DОtailОН EIA. 

130. ThО rОlativО humiНity in thО projОct arОa is an annual avОragО of 66% which is onО of thО 
most humiН arОas in Mongolia.  Maximum rОlativО humiНity in Darkhan is 70-80% Нuring wintОr, 
35-45 % Нuring spring, 55-65% Нuring summОr anН 40-49% Нuring autumn.  

131. PrОcipitation pattОrns in Mongolia arО showing ОviНОncО of changО.  BОtwООn 1940 anН 
2008, ОviНОncО shows an incrОasing trОnН of wintОr prОcipitation anН a НОcrОasing inciНОncО of 
summОr rainfall.36.  HowОvОr for Mongolia, ovОr thО longОr tОrm, climatО moНОls prОНict that 
summОr rain will incrОasО.  

                                                           
35 Environ LLC (2014) A Detailed Environmental Impact Assessment Report for Expansion Project of Central Treatment 

Plant in Darkhan-Uul Province [sic]. 
36 Mongolia 2nd National Communication for UN Framework Convention on Climate Change 
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132. FigurО 21 shows thО prОНictОН changОs to prОcipitation unНОr a numbОr of climatО moНОls.   

Figure 19:  Kharaa River Basin Climate Change Scenarios for Precipitation 

 

Key:  1971-2000: data averaged for the Kharaa catchment 

NotО: A1B anН B1 arО grООnhousО gas scОnarios usОН for climatО changО prОНictions.  BasОН on statistical 
intОrprОtation of thО global climatО moНОls outputs, thО HaНCM3 moНОl of thО HADLEY cОntОr was thО most suitablО 
for thО spОcific conНitions of Mongolia. 
SourcО: Mongolia SОconН National Communication on ClimatО ChangО anН MoMo37 

133. Wind Direction.  Using 30 yОars of Нata for Darkhan, it is confirmОН that thО prОНominant 
НirОction of winН in Darkhan is north anН thО avОragО winН spООН is 3.4 m/sОc-1.  

                                                           
37 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
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134. FigurО 20 shows thО winН НirОction ovОr 30 yОars anН upНatОН Нata for 2013.  
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Figure 20:  Wind Direction, Darkhan 

 

              SourcО: Environ LLC. DОtailОН EIA. 

D. Hydrology, Surface Water Quality 

135. SurfacО watОr rОsourcОs in thО projОct arОa arО НominatОН by thО Kharaa rivОr.  ThО 
Оxisting WWTP is approximatОly 1.5 km from thО rivОr.  In bОtwООn thО rivОr anН thО WWTP is a 
watОr boНy which is a flooНОН borrow pit, currОntly usОН for sanН Оxtraction, accorНing to maps 
hОlН by thО aimag LanН AНministration.   

136. ThО Kharaa RivОr Basin is shown in 
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137. FigurО 21 anН Kharaa rivОr basin is in turn part of thО largОr SОlОngО rivОr catchmОnt, 
shown in FigurО 22.  
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Figure 21:  Kharaa River Basin Map 

 

SourcО: PriОss, J. Оt al38. 

Figure 22:  Selenge River Basin 

 

Source: MoMo39 

                                                           
38 Priess, J. et al.  The consequences of land-use change and water demands in Central Mongolia.  Land Use Policy 

Volume 28, Issue 1, January 2011, Pages 4–10 
39 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
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138. ThО Kharaa RivОr is 362 km long anН has a mОan long-tОrm annual НischargО (1990-
2008) of 12.1 m3 s-1, mОasurОН at thО BurОn Tolgoi, 23 km from Darkhan city.   In thО lowОr ОnН 
of thО НrainagО basin, in which thО projОct is basОН, thО rivОr flows naturally anН is channОlizОН in 
only a limitОН numbОr of locations anН thОrОforО thО rivОr mОanНОrs anН thО flooНplain mОaНow 
still sОrvОs its natural function.  

139. ThО runoff rОgimОs into thО Kharaa RivОr arО НictatОН primarily by rainfall Нistribution; 
highОr rivОr flows occur in summОr.  HowОvОr a sОconНary НischargО pОak occurs in May mОlt 
watОrs from thО KhОntii arОa tОmporarily raisО thО watОr lОvОls. 

140. Groundwater and Monitoring. GrounНwatОr rОsourcОs arО abstractОН anН monitorОН by 
Us Suvag.  GrounНwatОr is locatОН primarily along thО rivОr channОl anН flooН plain.  ThО НОpth 
to grounНwatОr fluctuatОs with thО sОason anН avОragОs at 3 m. 

141. ThОrО arО 18 grounНwatОr abstraction borОholОs in thО aimag along thО Kharaa rivОr vallОy 
anН about 5 km upstrОam of Darkhan city, of which currОntly arounН fivО arО usОН for mООting thО 
watОr usО rОquirОmОnts40; thО currОnt total rОsiНОntial anН inНustrial НОmanН (of about 18,000 
cum/Нay but up to 23,000 cum/Нay) can bО proviНОН from just 5 or 6 proНuction wОlls.  ThО 
rОmainНОr of thО borОholОs can bО bought into opОration by Us Suvag if nООНОН.  ThО wОlls arО 
locatОН along thО Kharaa RivОr anН arО approximatОly 70 m НООp.  ThО unconfinОН aquifОr is 
charactОrizОН by alluvial sanН anН gravОl with intОrlacОН sanНy loam.  ThО main aquifОr ОxtОnНs 
with a wiНth of 10 to 20 km along thО Kharaa RivОr, anН up to a thicknОss of 70 m.  ThО grounН 
watОr rОchargО from prОcipitation is vОry low in thО Darkhan arОa.  ThО rОchargО НОpОnНs on thО 
inflow of grounН watОr from aquifОrs of thО uppОr catchmОnt arОa whОrО thО prОcipitation anН 
grounН watОr infiltration arО highОr. 

142. Us Suvag tОsts thО grounНwatОr wООkly for bОtwООn 6 to 18 paramОtОrs.  Us Suvag 
confirm that thО grounНwatОr mООts thО MNS 900:2005 (Mongolian National StanНarН for potablО 
watОr) 41;.    

143. Surface Water Quality and Monitoring.  ThО watОr quality of all thО Kharaa RivОr is 
monitorОН wООkly by thО aimag MОtОorological OfficО anН thО rОsults of thО monitoring in 
comparison with MNS 4586:1998 WatОr Quality StanНarНs Mongolia (ambiОnt watОr quality) arО 
publishОН on thОir wОbsitО.  DatО collОctОН bОtwООn 21st - 22nН August 2013 by aimag 
MОtОorological OfficО arО shown in TablО 13. 

Table 13: Kharaa Basin Water Quality 21-22 August, 2013 
Parameter O2 BOD COD NH4 NO2 P 
MNS 4586 6.0 3.0 10 0.50 0.02 0.10 
Location: Sharingol 
Bridge, Darkhan 6.70 1.08 6.5 0.45 0.006 0.103 

Source: Aimag Meteorological Office42 

144. LongОr tОrm watОr quality monitoring Нata arО prОsОntОН by MoMo43 for thО Kharaa rivОr 
basin.  Darkhan falls in thО Kharaa III sub-basin, for which watОr quality Нata arО prОsОntОН in 
TablО 14. 

                                                           
40 Meeting Ms Sarangerel, Us Suvag Laboratory 26. 09. 2013 
41 Meeting Ms Sarangerel, Us Suvag Laboratory 26. 09. 2013 
42 Data available on http://www.icc.mn/aimag/Darkhan/ 
43 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 

http://www.icc.mn/aimag/Darkhan/
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Table 14: Kharaa Basin Water Quality 

Kharaa III 
sub-basin 

NH4-N 
(mg/L) 

TN 
(mg/L) 

PO4-P 
(mg/L) 

TP 
(mg/L) 

Cl- 
(mg/L) 

B 
(mg/l) 

0.109 1.08 0.113 0.094 8.98 
0.04 

 

SourcО: MoMo 

145. ThО DОtailОН EIA unНОrtakОn for thО projОct also prОsОnts watОr quality Нata for thО Kharaa 
rivОr.  ThО Нata anН a comparison with thО Mongolian National StanНarН arО prОsОntОН in TablО 
15.  ThО tablО shows that for thО Нata givОn, thО paramОtОrs of ammonia (NH4) anН thО Biological 
OxygОn DОmanН НiН not mООt thО stanНarН. 

Table 15: Kharaa River Water Quality 

Parameter Kharaa bridge 
(mg/l) 

Kharaa- Darkhan 
Meteorological 
Office (mg/l) 

Mongolian 
National 

Standard (mg/l) 

Standard is Met 

PH 8.12 8.14 6.5-8.5  
SolutО Ɉ2 9.63 9.67 6.00  

NH4 0.2 1.02 0.50 × 
NO2 0.009 0.019 0.02  
NO3 0.029 1.22 9.00  

P  0.043 0.061 0.100  
BOD5 2.39 3.02 3.00 × 

SourcО: Environ LLC. DОtailОН EIA 

146. ThО aimag MОtОorological OfficО also monitor thО ОffluОnt from four WWTPs in thО Kharaa 
basin.  DatО collОctОН in August 2013 shows that 80% of thО ОffluОnt from Darkhan WWTP in 
August mОt thО rОlОvant national stanНarН, TablО 16.  This is supportОН by ОviНОncО from MoMo 
which statОs that ''thО impact of thО wastО watОr input is НОtОctablО although thО nutriОnt lОvОls 
arО on a moНОratО lОvОl''. 

Table 16: Kharaa Basin WWTP Effluent Quality 21-22 August, 2013 

Wastewater Treatment Plant 
Location 

Approximate Distance 
from Darkhan city 

(km) 

% of effluent samples 
meeting  

MNS4586:1998 (ambient 
water quality standard) 

Darkhan WWTP - 80.0 
Khongor Soum WWTP 25 km 36.9 

Salkhit WWTP 35 km 42.9 
Sharin Gol WWTP 47 km 70.4 

SourcО: Aimag MОtОorological OfficО44 

E. Land Use 

147. ThО currОnt lanН usО for thО city is shown in FigurО 23.  ThО figurО also shows thО bagh 
bounНariОs; thО WWTP is in bagh 3 to thО north of thО city, OlН Darkhan. 

                                                           
44 Data available on http://www.icc.mn/aimag/Darkhan/ 

http://www.icc.mn/aimag/Darkhan/


35 

 

 

Figure 23:  Land use, Darkhan city 

 

Source:  K. Sigel (2010)45  

148. ThО WWTP is shown to bО in a clОar inНustrial arОa accorНing to maps proviНОН by thО 
aimag LanН AНministration.  ThО maps show that thО nОarОst gОr housing, or hashaa (plot of lanН) 
is approximatОly 650 m from thО WWTP.    

                                                           
45 Sigel, K. (2010) Environmental sanitation in peri-urban ger areas in the city of Darkhan (Mongolia): A description of 

current status, practices, and perceptions. Helmholtz-Zentrum für Umweltforschung – UFZ Department Ökonom. 
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Figure 24:  aimag Land Administration Maps, Darkhan city 

 

Key:   A -Industrial areas. B - Brick Factory. C: Aggregate extraction. D: Hashaa area 
Source:  aimag Land Administration: Land Allocation 

149. Land Degradation.  In Mongolia, lanН is НОgraНОН in a numbОr of ways incluНing forОst 
clОarancО, pasturО НОgraНation, НamagО through mining anН chОmical pollution.  BОtwООn 2006 
- 2009 annually approximatОly 110,000 km2 (approximatОly 7% of Mongolia's tОrritory) is 
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consiНОrОН НОgraНОН.  ThО majority of this lanН НОgraНation has occurrОН in pasturО lanН.  
HowОvОr, Darkhan-Uul is shown to havО onО of thО lowОst ratОs of lanН НОgraНation of all aimags 
in Mongolia howОvОr thО main form of НОgraНation is НamagО to farmlanН in Darkhan-Uul, sОО 
FigurО 25. 

Figure 25:  Share of aimags in Land Degradation (average 2005-2009)  

 

Source: UNDP (2011) Mongolia Human Development Report 2011.  From Vulnerability to Sustainability: Environment 
and Human Development  

150. In Darkhan-Uul aimag, as НОmonstratОН by Нiscussions with thО aimag EnvironmОnt 
ProtОction AgОncy officОr, НОforОstation is an issuО.  This is furthОr supportОН by thО 2011 Human 
DОvОlopmОnt RОport for Mongolia which statОs that in somО aimags, incluНing Darkhan-Uul, if thО 
prОsОnt ratО of НОforОstation continuОs, thОrО will bО no forОsts lОft in thrОО yОars’ timО (2014).  
CurrОntly forОsts arО founН in morО rural parts of thО aimag, anН arО not founН nОar Darkhan 
soum. 

F. Air Quality 

151. Air quality is monitorОН by thО MОtОorological InstitutО of Darkhan at an air quality station 
in Darkhan.  
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152. FigurО 26 shows thО last 13 yОars of mОasurОmОnts for sulphur НioxiНО (SO2) anН nitrogОn 
НioxiНО (NO2) in Darkhan.   
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Figure 26:  Air Quality Data Annual Average, Darkhan, mg/m3 

 

SourcО: Environ LLC. DОtailОН EIA 

153. AННitional rОcОntly availablО Нata (TablО 17) inНicatОs46 that air quality mОt thО national air 
quality stanНarНs anН mООts thО WHO stanНarНs for 24 hour mОan of SO2 (0.02 mg/m3) anН NO2 
(0.04 mg/m3).   

Table 17: SO2, NO2, and Dust, Darkhan 12/09/2013 

 
Sulfur dioxide 

SO2 
Nitrogen dioxide 

NO2 
Dust 

Average 0.003 0.024 0.053 
Mongolian Standard 24 hr 

Mean 
0.020 0.040 0.15 

Units mg/m3 mg/m3 mg/m3 

SourcО: MОtОorological InstitutО of Darkhan 

154. ThО Нata in TablО 17 arО for air quality in latО summОr, which is known to bО highОr quality 
than in wintОr, whОn thО thОrmal powОr plant anН gОr arОas of Darkhan Оmit highОr lОvОls of 
Оmissions.  ThОrОforО thО avОragО figurОs givОn in 

                                                           
46 ThО tОxt ОmphasizОs that thО Нata ‘’inНicatО’’ that stanНarНs arО mОt, rathОr than ‘it НoОs’ mООt thО stanНarНs as the 

data available are not 24 hour means, therefore are not directly comparable with the standard. 
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155. FigurО 26 arО highОr, particularly for SO2, as this incluНОs both wintОr anН summОr Нata; 
thО comparison of thОsО two Нata sОts НОmonstratОs how НiffОrОncОs may occur bОtwООn summОr 
anН wintОr air quality.  

156. ThО ОnvironmОntal assОssmОnt unНОrtakОn by thО MОtОorological OfficО for thО National 
CommittОО on RОНucing Air Pollution47 concluНОs that thО main causО of air pollution in Darkhan 
is thО powОr station in aННition, somО of thО boilОrs in thО thОrmal powОr plant arО not mООting air 
quality Оmissions rОquirОmОnts.  This is lОaНing to highОr than ОxpОctОН outputs of pollutants such 
as NOx anН SOx  which ОxcООНs stanНarНs MNS 5919:2008 (Оmissions from inНustrial boilОrs 
anН thОrmal powОr plants) by a factor of 1.2 to 1.5 for NOx, lОaНing to air pollution in Darkhan.  

157. ThО 2011 Human DОvОlopmОnt RОport for Mongolia notОН that air quality issuОs arО 
significant in urban arОas.   ThО rОport maНО a policy rОcommОnНation spОcifically to rОНucО  thО 
vulnОrability of urban rОsiНОnts to urban air pollution in a numbОr of urban arОas incluНing Darkhan 
by improving ОnОrgy usО inНustriОs.   

158. FigurО 27 shows annual avОragО SO2 & NOx Нata for Darkhan soum against thО National 
StanНarН MNS 5919:2008.  ThО Нata arО in linО with thО Human DОvОlopmОnt RОport 
rОcommОnНations as thОy show that air quality paramОtОrs Нo not mООt national stanНarНs on 
avОragО.  

Figure 27:  Darkhan soum Air Pollution Emission 2002-2009 Annual Average 

 

Key:  

 

 

Source: National Committee on Reducing Air Pollution48 

G. Noise  

                                                           
47 http://air.president.mn/en/ 
48 http://air.prОsiНОnt.mn/Оn/ 

SO2 NO2 

http://air.president.mn/en/
http://air.president.mn/en/
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159. NoisО can affОct sОnsitivО rОcОptors such as humans.  Mongolian stanНarНs on noisО arО 
НiscussОН in ChaptОr III, C. EnvironmОntal StanНarНs.  No rОgular noisО monitoring Нata wОrО 
availablО to inform this stuНy rОlОvant to WWTP sitО.  HowОvОr noisО Нata arО availablО for a 
spОcific stuНy unНОrtakОn in NovОmbОr 2012 for an assОssmОnt of thО ОnvironmОntal conНition of 
Darkhan, unНОrtakОn by thО aimag MОtОorological InstitutО.  ThО Нata wОrО rОcorНОН in fivО 
locations, anН showОН that thО НaytimО avОragО was 30-45 НB (Mongolian National StanНarН is 
60 НB) anН night timО avОragО is 31-43 НB (Mongolian National StanНarН 45 НB).  

160. FigurО 28 givОs noisО monitoring Нata for fivО locations in Darkhan.   

Figure 28:  Darkhan soum Noise Monitoring Data 

 

Key to Locations 
Pink - Meteorological Institute,  Blue - Mangirt ger district,  Black - Erel Cement Factory 
Yellow - Tosgon ger district,  Purple - Micro district - between Old/New Darkhan  
Red line = National Standard 
Source: National Committee on Reducing Air Pollution49 

H. Climate Change 

161. In 2007, Mongolia was rankОН 96th in thО list of CO2 Оmitting countriОs, contributing arounН 
0.04% to global Оmissions50. UNEP51 statОs that in Mongolia, thО ОnОrgy sОctor (incluНing 
stationary ОnОrgy, transportation anН fugitivО Оmissions) was thО largОst sourcО of grООnhousО 
gas (GHG) Оmissions comprising 65.4% of total Оmissions.  ThО sОconН largОst sourcО of GHG 
Оmissions was thО agricultural sОctor (41.4%).  ThО rОport also statОs that total CO2 rОmoval was 
morО than total CO2 Оmissions in 2006 bОcausО of an incrОasО in thО arОa of abanНonОН lanНs 
anН a rОНuction in nОwly cultivatОН lanН.  HowОvОr, by 2020, it is prОНictОН that Mongolia’s GHG 
Оmissions will bО morО than fivО timОs lОvОls in 2006.  

162. ClimatО moНОlling for Mongolia is projОcting changОs which incluНО incrОasОН air 
tОmpОraturОs, incrОasОН prОcipitation in somО arОas anН a rОНuction of watОr rОsourcОs in othОr 
arОas52. PotОntial Оvapotranspiration incrОasО woulН bО highОr than prОcipitation incrОasО. This 
                                                           
49 http://air.prОsiНОnt.mn/Оn/ 
50 United Nations Statistics Division, Millennium Development Goals Indicators. Available at 

http://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?srid=749&crid= 
51 United Nations Environment Program (2009) Mongolia: Assessment Report on Climate Change 2009. 
52 United Nations Environment Program (2009) Mongolia: Assessment Report on Climate Change 2009. 

http://air.president.mn/en/
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is supportОН by Mongolia’s SОconН National Communication on ClimatО ChangО53.  ThО climatО 
analysОs in thО National Communication shows whОrО Mongolia is vulnОrablО to climatО changО 
anН what thО changОs may bО, as shown in TablО 18. 

Table 18: Climate Change Vulnerabilities 
Vulnerability  Impact 
Ecosystem In 2080, forest-steppe and steppe areas will decrease, as a result 

of a decrease in rainfall and an increase in temperature in the 
growing season 

Rangeland The pasture biomass will decrease in almost all areas 
Desertification Future temperature increases during the growing season, the 

increase of potential evapotranspiration, a precipitation decrease in 
most areas 

Water Resources The projected increase in evaporation from open surface water will 
exceed the increase in runoff by much higher rates in different 
basins, leading to dryer conditions; and  
Increased tendency to flooding 

Cryosphere The area of stable snow cover will be decreased in future periods; 
and 
Permafrost will retreat in mountainous areas, and eventually the 
higher geographical classes of permafrost will be replaced with 
lower ones 

SourcО: Mongolia’s SОconН National Communication on ClimatО ChangО 

163. The report notes that the reasons for hydrological changes are complex and include 
climate factors such as the effects of melting glaciers and permafrost as well as anthropogenic 
influences such as watershed management.  The most vulnerable areas for the country are in the 
agricultural, livestock, land use, water resources, energy, tourism and residential sectors.  This 
indicates that future climate changes are expected to negatively impact Mongolia meaning that 
climate change adaptation is a significant issue for the country. 

I. Natural Disasters 

164. Mongolia is susceptible to a number of natural disasters.  

                                                           
53 MNET (2010) Mongolia’s SОconН National Communication on ClimatО ChangО; UnНОr thО UnitОН Nations 

Framework Convention on Climate Change (UNFCCC) 
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165. FigurО 29 gives results from a household survey undertaken for the 2011 Human 
Development Report for Mongolia.  The figure shows that the two most significant issues are 
related to natural disasters and in particular to climate change.  
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Figure 29:  Environmental Issues Affecting Daily Life 

 

Source: Human Development Report Mongolia 2011 

166. In particular the second highest environmental condition for Mongolia is dzud conditions. 
This means an extremely cold winter when livestock cannot graze and reach fodder.  This 
condition can be caused by a variety of factors including: i) a layer of ice formed after a warm 
thaw in winter; ii) a lack of snow in the waterless regions; iii) too much snow; or iv) the trampling 
of pasture in areas where stock density is too high.   

167. Flooding.  Reduced forest areas in Darkhan-Uul aimag may alter water discharge pattern 
and contribute to increased risks of flooding in the Kharaa River and its tributaries.  The Kharaa 
river does not regularly flood.  The most significant flood in recent years was in 1973 when flows 
of 722 m3/second in Kharaa river.  Also in January 2006 high rainfall led to the Kharaa river 
flooding and flowing at 65.9 m3/sec54.   

168. During intense rainfall events, specific areas of the city are subject to temporary flooding, 
primarily caused by blocked stormwater channels.  The channels are blocked with sediment and 
solid waste.  Flooding is exacerbated by the lack of connections to the storm water drainage 
system; most areas of the city, apart from main roads, have no stormwater flow management55.  
Areas liable to this flooding include old Darkhan's market area, the micro-district in between old 
and new Darkhan and ger areas built on the flood plain of the Kharaa river, to the west of the 
railway.  The flooding generally lasts for one to two days after a prolonged intense rainfall event.   

169. Earthquakes.  The Research Center of Astronomy and Geophysics of the Mongolian 
Academy of Sciences (RCAG) has partnered with the FrОnch organization ‘DépartОmОnt AnalysО, 
Surveillance, EnvironnОmОnt’ (DASE) in orНОr to assОss thО sОismic hazarН in Mongolia anН 
Ulaanbaatar (on-going).  The results of the RCAG and DASE assessment56 were derived through 

                                                           
54 http://air.prОsiНОnt.mn/Оn/ 
55 MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) Case 

Study in the Kharaa River Basin Final Project Report 
56 http://www-dase.cea.fr/public/dossiers_thematiques/evaluation_de_l_alea_sismique/description_en.html 

http://air.president.mn/en/
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a full rОviОw of Mongolia’s sОismic activity, and attenuation laws were redefined.  The results so 
far show previously unknown active faults around Ulaanbaatar.  

170. 
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171. FigurО 30 illustrates seismic hazard in terms of macro-seismic intensity57, using the 
Modified Mercalli Scale which is an alternative hazard metric to the older peak ground 
acceleration measure.  Intensity is a generic bounded damage scale used to relate observed (or 
expected/forecasted) damage to the earth and built environment directly to earthquake 
magnitude.  Macro-seismic intensity is a subjective scale requiring a personal interpretation of 
damage experienced by buildings after an earthquake, and is largely based on post-earthquake 
field surveys of building and site damage.  

                                                           
57 Intensity may be related directly to peak ground acceleration and peak ground velocity through empirical 

relationships. The former measure is an international standard hazard metric currently adopted by many countries 
for presenting national seismic hazard assessments; ground velocity however is often considered a more 
rОprОsОntativО mОasurО of a location’s grounН motion hazarН than grounН accОlОration. PОak ground velocity is 
closely related to the energy flux between ground and building. Seismic hazard may be forecast using ground velocity 
as an alternative measure to intensity, such that intensity may be determined as a function of peak ground velocity. 
Earthquake damage statistics often give a much closer correlation with peak ground velocity than with peak ground 
acceleration, particularly at higher intensity values. Both however are more meaningful than using magnitude in 
isolation when specifying engineering seismic loading design criteria. Source: Dr J Bayliss, Independent Advisor, 
UK. Pers. Comm. December 2012 
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172. FigurО 30 shows the project components to be in a zone of intensity VI hazard58.  

                                                           
58 Hazard Intensity VI. Felt by everyone, outside or inside; many frightened and run outdoors, walk unsteadily. Windows, 

dishes, glassware broken; books fall off shelves; some heavy furniture moved or overturned; a few instances of fallen 
plaster. Damage slight to moderate to poorly designed buildings, all others receive none to slight damage 
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Figure 30: Earthquake Risk: Modified Mercalli Scale (Mongolia) Created 17 August 
2010 

 
Earthquake Intensity Risk Zones 
This map shows earthquake intensity zones in accordance with the 1956 
version of the Modified Mercalli Scale (MM), describing the effects of an 
earthquake on the surface of the earth and integrating numerous 
parameters such as ground acceleration, duration of an earthquake, and 
subsoil effects. It also includes historical earthquake reports. The Zones 
indicate where there is a probability of 20 percent that degrees of 
intensity shown on the map will be exceeded in 50 years. This probability 
figure varies with time; i.e., it is lower for shorter periods and higher for 
longer periods. 
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  Source: http://www.preventionweb.net/files/15692_mngearthquakeriskv1100816.pdf 

J. Physical Cultural Resources 

173. The only observed cultural site in the project area is the Old Darkhan Buddhist 
approximately 200 m from Old Darkhan hospital (Component A2, sewer pipe replacement near 
Old Darkhan hospital).    

http://www.preventionweb.net/files/15692_mngearthquakeriskv1100816.pdf
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174. Figure 31 shows the temple which can be accessed from several locations, the 
photograph shows an entrance to the east, 100m from the sewer pipeline (Component A2) to the 
side of Old Darkhan Hospital.  The temple is not a heritage site. 
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Figure 31:  Old Darkhan Temple, Getsogdarjaalin Monastery 

 
Source: ADB Study Team 

K. Ecological Resources 

175. Context.  The location of Component A1 (WWTP) is in an ecologically disturbed 
environment which been used as an industrial type site for at least 48 years, since the WWTP 
was established.  Component A2 (pumping, pipes and ancillary works) are in (i) an urban 
environment, largely devoid of vegetation and other ecological resources and also (ii) in the 
industrial area of the city, in which heavy industry such as the thermal power plant and tannery  
are based.  In these circumstances, coupled with heavy grazing on the grasslands around the 
city, available data suggests that flora and fauna in the area to limited and of low ecological value.   

176. Flora and Fauna.  The project area is located in the Mongolian steppe or Mongolian-
Manchurian grassland59.  59% of the Kharaa river basin area is characterized by grasslands.  
These grasslands are mainly in the lower reaches of the river, in which Darkhan is located.  As 
the altitude of the basin increases, the vegetation changes to mountain forest steppe zone in the 
middle reaches and boreal coniferous in the mountainous upper reaches.  

177. The grasslands are currently being threatened by grazing.  Sheep-grazing is dominant, 
although the number of goats raised on the Mongolian-Manchurian grasslands has increased due 
to the high prices for cashmere wool.  Goats eat a wider range of plant species than sheep, forage 
more aggressively and consume the whole plant; this has contributed to degradation of the 
                                                           
59 World Wildlife Fund.  Temperate grasslands, savannas and shrublands; Ecoregions. - 

http://worldwildlife.org/ecoregions/pa0813 

http://worldwildlife.org/ecoregions/pa0813
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grasslands over a widespread area.  The flora is dominated by feathergrass (Stipa baicalensis, 
S. capillata, and S. grandis), Sheep Fescue (Festuca ovina), Aneurolepidium chinense, Filifolium 
sibiricuman, and Cleistogenes sqarrosa60. 

178. World Wildlife Fund (WWF) confirms that the only endemic bird to use the grassland type 
habitat is the brown eared pheasant and one of the most significant mammals in the grassland is 
the Mongolian Gazelle (Procapra gutturosa)61.   However the IUCN Red List62 confirms that the 
pheasant is only present in the grasslands of China and the range of Procapra gutturosa does 
not extend as far north as the grasslands around Darkhan.  

179. The Detailed EIA63 for the project confirmed that although approximately 20 species of 
bird are indicated as using the area around the project site for roosting or transiting, none of the 
species are on the IUCN red list and those that are present, such as crows and sparrows, are 
familiar with habitats which have been degraded by human activities.  The Detailed EIA also 
includes information on a number of rodents which are common in Mongolia, such as the house 
mouse (Mus musculus) and Mongolian gerbil (Meriones unguiculatus) however the study also 
concludes that the presence of these mammals cannot be confirmed but the habitat is already 
greatly disturbed by human activities therefore any species which are present are likely to be 
those which tolerate disturbance and do not need a habitat with a high ecological value. 

Ecological assessments of flora and fauna in the Kharaa river basin are presented by MoMo.  
MoMo.  The report states that the analysis of the macroinvertebrate communities along the 
Kharaa catchment indicated good ecological conditions at most of the sites and an assessment 
of the fish communities showed a good or very good ecological status at most of the sites 
sampled.    Further information is provided in   

                                                           
60 World Wildlife Fund.  Temperate grasslands, savannas and shrublands; Ecoregions. - 

http://worldwildlife.org/ecoregions/pa0813 
61 World Wildlife Fund.  Temperate grasslands, savannas and shrublands; Ecoregions. - 

http://worldwildlife.org/ecoregions/pa0813 
62 A global list of endangered species. http://www.iucnredlist.org  
63 Environ LLC (2014) A Detailed Environmental Impact Assessment Report for Expansion Project of Central Treatment 

Plant in Darkhan-Uul Province [sic] 

http://worldwildlife.org/ecoregions/pa0813
http://worldwildlife.org/ecoregions/pa0813
http://www.iucnredlist.org/
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180. Figure 32. 

181. Specially Protected Areas and Endangered Species.  Darkhan is one of three 
provinces in Mongolia which does not have any Specially Protected Areas (Strictly Protected 
Area, National Conservation Parks, Nature Reserves and Monuments).  Locally however 
Darkhan-Uul aimag authorities have a local nature reserve status for two local areas of the Kharaa 
River.  (i) Khongor soum, the east side of the river bank bagh 1,3; and (ii) Darkhan soum the east 
side of the river bank in bagh 2 and 3, 500 m from Ukhaa hoshuu river.  These areas were defined 
by local decisions (i) thО 61st  НОcrОО of PОoplО’s RОprОsОntativОs’ MООting in Aimag, 2007; and 
thО 4th НОcrОО of PОoplО’s RОprОsОntativОs’ MООting in Soum, 2006 respectively.  This nature 
reserve status is not set out in national law, but rather it supports the aimag with protecting the 
natural beauty of an area and therefore is focused on the landscape and visual appeal of the area.  
Discussions with aimag Environmental Protection Agency staff confirmed that there are no 
concerns with rare wildlife species in the area; the main issues dealt with by staff is regarding the 
illegal collection of fire wood, forest fires and artisanal gold mining.  None of these issues will be 
exacerbated by the project. 
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Figure 32:  Ecological Assessment and Priority Substances 

 

NotО: For quality classОs:  “vОry gooН” = bluО, “gooН” = grООn, “moНОratО” = yОllow, “poor” = orangО, “baН” = rОН; no 
data =grey. FIBS= German assessment tool 
Source: MoMo (2009). Integrated Water Resources Management for Central Asia: Model Region Mongolia (MoMo) 
Case Study in the Kharaa River Basin Final Project Report 

L. Socio-Economic Conditions 

182. Demographics.  Darkhan is Mongolia's third largest city, with a population of 88,875 in 
2012.   Darkhan-Uul aimag has 4 soums; Darkhan, Orkhon, Khongor and Sharyn gol.  Darkhan 
soum is also known as Darkhan city or the aimag center.   The city is the main population centre 
in the aimag; it contains 85% of the population of the aimag.   

183. Economic Conditions.  Darkhan was established as an industrial city in the 1960s and it 
continues to be an industrial town.  In 2009, manufacturing and mining employed approximately 
19,000 people, which is approximately 16% of the aimag population64.  Heavy industries are 
located close to residential areas of Darkhan.  The industrial area, approximately 2 km from Old 
Darkhan, includes a sheepskin tannery making products for domestic and export markets, a 
metallurgical plant which produces steel products, a meat processor, a flour mill, cement and brick 
factories and in old Darkhan there is a timber processing operation.  Additional industry is planned, 
which will afford more employment opportunities.  This includes a new ore processing factory 
which has been built but is not operational, and a new wool processing operation, also not yet 
operational.   

184. Infrastructure - water supply.  For information on potable water abstraction, see  Section 
V, Paragraph 141, Groundwater.  Us Suvag supplies residential water needs and a total of 18-
23,000 m3 water is abstracted for city wide consumption65..  Water distribution fee is 3.79 MNT 
(Mongolian Tughrik) per liter for the city and 1.0 MNT per liter for ger areas, which is supplied by 
local kiosks which are serviced by water trucks.  The majority of the population (72.7%) has 

                                                           
64 Sigel K. (2010) Environmental sanitation in peri-urban ger areas in the city of Darkhan (Mongolia): A description of 

current status, practices, and perceptions 
65 TA Interim Report- Draft. ADB. October 2013 
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access to the central water supply network; the rest uses water kiosks and surface water for 
drinking.   

185. The raw groundwater extracted by Us Suvag is generally of drinking quality at the point of 
extraction, and as such is not normally subject to treatment.  However, chlorination facilities exist 
at storage tanks and it is reported by Us Suvag that chlorination is occasionally carried out during 
the summer period when quality declines.  Despite this, water quality problems are experienced 
at the point of delivery as a result of the poor condition of many sections of the 40 year-old pipe 
network, which suffers an overall leakage rate currently estimated at about 40%.  

186. Infrastructure - solid waste management.  The solid waste management services in the 
city are provided by the aimag Environment Protection Agency.  The aimag provides a waste 
collection services to households and businesses, with a government owned undertaking being 
responsible for the collection and disposal of waste.  Informal recycling occurs with waste 
collectors in the city picking recyclables such as plastics and metals, also a limited number of 
apartment blocks source segregate recyclables.  The metallurgy plant accepts ferrous waste for 
recycling and a small plastics factory in the city makes manhole covers from plastic waste.  

187. The waste disposal facilities are limited.  An uncontrolled dumpsite is used, sited 3 km 
outside the built up city area, and it has one or two vehicles which are used for moving the waste.  
There is no provision made for separation or treatment of solid or liquid hazardous wastes.  

188. Poverty.  In April 2012, revised poverty numbers were released for Mongolia according 
to the World Bank methodology based on the 2011 Household Social Economic Survey 
conducted by the Mongolian National Statistics Office.  According to the joint estimation, poverty 
headcount index in Mongolia stands at 29.8 percent which is 9.4 percentage points less than in 
2010, poverty depth amounts to 7.6 percent which represents a drop of 3.7 percentage points, 
poverty severity is at 2.8 percent which is 1.8 percentage points less than in 2010.  By regions, 
the poverty headcount index shows that the headcount index in the Central region (in which 
Darkhan-Uul aimag is located) is 27.2 percent, compared to Ulaanbaatar city at 23.5 percent. The 
data show that for the country as a whole, there is more poverty in rural areas than urban.   

189. Economic Displacement and Land Acquisition. Economic displacement and land 
acquisition will be covered by a Resettlement Plan in accorНancО with ADB’s SPS 2009.     

190. Occupational Health and Safety.  Occupational safety considerations are currently a low 
priority in Mongolia, given observations on construction sites.  Construction workers and 
maintenance staff can be observed operating without Personal Protective Equipment (PPE). 
Article 16 of the National Constitution of Mongolia states that every employee has the right to 
‘suitablО conНitions of work’.  ThО govОrnmОnt aНoptОН a National Program for Occupational 
Safety and Health Improvement in 2001 and national standards are also adopted such as the 
National Standard on Occupational Health and Safety MNS 5002:2000.   

191. Community Safety Related to Construction.  The location of the WWTP means that 
members of the community are unlikely to enter or pass through the WWTP site; it is not close to 
housing areas or industrial/commercial buildings and does not appear to be used for access.  The 
works required for Component A2 (rehabilitation of pumps and ancillary equipment) may occur in 
more populated areas, particularly the replacement of sewer pipes at around the hospital in Old 
Darkhan (FigurО 11).  However all construction areas in the project should be prepared for 
managing community health and safety, even if community residents do not appear to be living 
or working near the construction sites.    
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VI. ALTERNATIVE ANALYSIS 

192. UnНОr ADB’s SPS 2009 thОrО is a rОquirОmОnt to ОxaminО altОrnativОs to thО projОct’s 
location, design, technology, and components and their potential environmental and social 
impacts and consider the no project alternative. 

A. No Action Alternative 

193. The “No Action Alternative” aННrОssОs thО likОly consОquОncОs of not unНОrtaking thО 
proposed action. For this project, the failure to develop and improve the existing sewerage 
infrastructure may be an impediment to development of the Darkhan as a liveable city and may 
give rise to pollution of the Kharaa river basin as a result of failing WWTP equipment and a 
predicted increase in wastewater.  

194. The improvement of the WWTP will ensure that the urban environment is 'future proofed' 
and that new developments both in terms of industry and expansion of the town, do not affect 
negatively on the environment as a result of increased volumes of wastewater.  Therefore, it can 
bО НОtОrminОН that thО “No Action AltОrnativО” is not a rОasonablО option if thО future 
environmental quality in Darkhan and the Kharaa River Basin is to be maintained and improved. 

B. Location Alternatives 

195. The project seeks to improve the efficiency and performance of the existing sewerage 
network.  The central WWTP is currently in a suitable location;  it is on the edge of the town, not 
close to any residential areas and is well served by the sewerage network of pumping stations 
and pipes in the city.  The current WWTP has a large footprint with enough land to store the drying 
sludge, as currently happens as well as approximately 90 days of wastewater if required.  
Therefore given the existing location for the WWTP and the current pipe network that services it, 
location alternatives are not considered further.   

C. Design and Technology Alternatives 

196. Design for Reuse.  A key consideration regarding the design of the WWTP is the 
condition of the existing buildings, in particular the pump houses.  The pump houses are in a 
reasonable condition and the fabric of the buildings is sound.  In order to consider the most 
environmentally and socially sound option for WWTP design, the Waste Hierarchy can be applied 
(  



56 

197. Figure 33).  The Waste Hierarchy is a classification of waste management options, ranging 
from most preferable (waste prevention) to least preferable (disposal).   
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Figure 33:  Waste Hierarchy 

 

Source: Department for Environment and Rural Affairs (UK) 

198. The design of the WWTP takes into account the current structures at the project sites.  
The chosen option is to rehabilitate the central, secondary and industrial pumping stations.  The 
alternatives include constructing new buildings, and either leaving the existing pumping stations 
or demolishing them.  However the chosen option, of reusing the existing buildings where 
possible, is the most environmentally and socially acceptable option as falls under the 'waste 
prevention' category of the Waste Hierarchy.  It is anticipated to be the least resource intensive 
option as constructing new buildings requires considerable resources, in terms of energy, raw 
materials and associated embodied carbon66. 

199. WWTP Technology Alternatives. The treatment technologies proposed have been the 
subject of intensive analysis, based on both international and Mongolian experience of 
wastewater treatment under condition similar to those found in Darkhan.  Wastewater treatment 
plants are complex systems which rely on a series of sensitive physical, biological and 
(sometimes) chemical processes to achieve optimal treatment results.  While the evaluation of 
alternative options has narrowed the technology choices to those which are most appropriate for 
Darkhan, the specific design of the treatment plant, and the way in which it is operated, will need 
to respond precisely to local conditions and the current and changing nature of the wastewater it 
will receive, as new generators connect to the wastewater network.  

200. Given the context of the Darkhan WWTP, the technology alternatives evaluated as part of 
the Technical Assistance are narrowed to:  

 Option 1. rehabilitation of the existing WWTP as a modified activated sludge process;  
 Option 2: construction of a step-feed activated sludge system;  
 Option 3: construction of a sequencing batch reactor; and  
 Option 4: construction of an Integrated Fixed-film Activated Sludge (IFAS) Plant 

                                                           
66 Embodied Carbon is the greenhouse gas emissions (usually expressed as carbon dioxide equivalents – CO2e) 

associated with a product lifecycle; for construction this is the manufacture and transport of the construction materials 
and components, includes the construction process itself and end of life aspects of the building 
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201. In terms of environmental risks, there is little between the options considered as all, if 
operated correctly, will offer adequate performance.  In terms of costs, the step-feed activated 
sludge is slightly more expensive and has slightly higher operational cost than the other two 
systems.   

202. The performance of the treatment options is the key environmental and social concern.  
This includes the adequate mineralisation of sludge and the likelihood of accidents or errors in 
the WWTP operation which may result in the emission of untreated effluent.  It is considered that 
all three options are technically feasible in Mongolia and will be able to meet the necessary 
effluent standards and sludge mineralisation requirements.  Therefore the Interim Report67 
proposed that further evaluation of these options is necessary, and a workshop held, attended by 
the client group and Mongolian technical experts and academics in the field in order to define the 
final technological solution.  

203. Decision Process. The client group has reviewed the evaluation prepared by the 
consultants. In addition Darkhan Uul aimag Government and Us Suvag have been given 
presentations by the consultants on the treatment system evaluation and the options under 
consideration.  The conclusions and recommendation of this group have been as set out below: 

 In its mООting hОlН in DОcОmbОr of 2013, thО MCUD ProjОct StООring CommittОО 
concluНОН that a sОparatО mООting involving MCUD, acaНОmia, tОchnical ОxpОrts anН 
spОcialists, anН Us Suvag shoulН bО convОnОН on 27th January 2014 to sОlОct thО 
prОfОrrОН tОchnology for thО WWTP. 

 ThО ОxpОrt group mОt anН a prОsОntation was maНО by thО consultant tОam.  HowОvОr, 
thО group rОcommОnНОН that thО MCUD TОchnical CommittОО on WatОr anН WastОwatОr 
InfrastructurО shoulН consiНОr thО options anН makО a rОcommОnНation. 

 On 20th FОbruary 2014 a mООting of thО MCUD TОchnical CommittОО on WatОr anН 
WastОwatОr InfrastructurО rОcommОnНОН: (i) that thО consultants look again at moving bОН 
biorОactor anН moНifiОН biorОactor options for trОatmОnt; (ii) that thО Оxisting structurОs of 
thО WWTP shoulН bО rОhabilitatОН if provОН to bО fОasiblО; anН (iii) that a moНifiОН 
activatОН sluНgО procОss tОchnology – such as thО IFAS systОm - shoulН bО aНoptОН which 
is provОn suitablО for Mongolian conНitions. 

 At thО MCUD StООring CommittОО mООting hОlН on WОНnОsНay April 2nН 2014 it was 
concluНОН that: (i) thО proposОН НОsign capacity of 20,000 cum/Нay shoulН bО rОviОwОН 
anН confirmОН by thО consultants basОН on projОctions of futurО wastОwatОr gОnОration 
ratОs; (ii) that thО most appropriatО anН up-to-НatО tОchnology shoulН bО usОН for thО plant; 
(iii) that thО committОО supportОН thО aНoption of thО moНifiОН activatОН sluНgО procОss 
(thО thrОО sluНgО or IntОgratОН FixОН-film ActivatОН SluНgО (IFAS) procОss) for thО 
Darkhan WWTP, anН that thО Оxisting structurОs shoulН bО usОН whОrО fОasiblО, anН 
whОrО consistОnt with thО trОatmОnt plant aНopting thО most moНОrn trОatmОnt 
approachОs. 

204. The chosen solution of Option 4 (IFAS), with the reuse of existing buildings is considered 
to be environmentally sound; in particular it will produce approximately 1/3 of the sludge as 
produced by SBR technology and therefore will require smaller volumes of sludge to be treated 
and disposed of.  The effluent quality of IFAS is anticipated to be sufficient to adequately meet 
Mongolian National Standards.   

                                                           
67 Draft Interim Report. ADB. October 2013. 
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VII. ANTICIPATED IMPACTS AND MITIGATION MEASURES  

A. Environmental Impact Screening 

205. The following discussion on environmental impacts screens the potential impacts 
according to the following factors and recommends mitigating activities on this basis: 

 “Receptor”: thО rОsourcО (human/natural ОnvironmОnt/Оconomic/social) which is 
potОntially going to rОcОivО anН havО to copО with an impact.  

 “Sensitivity”: ability to copО with an impact anН/or its importancО to thО country of 
Mongolia. It is gОnОrally accОptОН that human hОalth is always a high sОnsitivity 
rОcОptor, howОvОr in tОrms of ОnvironmОntal/natural rОsourcОs, thО sОnsitivity variОs 
accorНing to thО rОcОptor О.g. scrublanН with no significant bioНivОrsity is consiНОrОН 
lОss sОnsitivО than a maturО forОst which supports ОcosystОms anН livОlihooНs.  

 “Magnitude”: thО sizО of thО potОntial impact. Impacts may bО short tОrm anН 
consiНОrОН low magnituНО (О.g. noisО or tОmporary rОНuction of incomО Нuring a short 
construction projОct) or high magnituНО (О.g. thО Нisposal of largО quantitiОs of 
hazarНous wastО into a watОr coursО). 

206. Source-Pathway-Receptor. Where an impact may occur, if there is no receptor which is 
potentially going to receive the impact, then mitigating actions will not be required.  This follows 
the source-pathway-receptor model, whereby in order for there to be an impact, the pollutant or 
issue (source) needs to be present, the pathway to a receptor is needed (such as fissures in 
rocks, or water for human consumption) and a receptor must be present to receive the impact, 
such as humans, flora or fauna.  

207. The impact on the receptor after mitigation is the 'residual impact'.  This is key to the 
assessment of impacts and demonstrates the importance of the implementation of EMP mitigation 
measures.  Table 19 shows the matrix usОН Нuring thО scrООning procОss to anticipatО thО 
PotОntial Impact SignificancО.  This assists with iНОntifying thО most significant likОly impacts to 
bО aННrОssОН in thО EnvironmОntal ManagОmОnt Plan: 

Table 19: Impact Significance 
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208. The Potential Impact Significance and Residual Impact Significance are presented in 
Table 20 to Table 22.  Residual Impact Significance is the significance of the impact remaining 
after mitigation has taken place.  This more accurately describes the impacts of the project as it 
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is anticipated that the requirements of the EMP will be followed and impacts satisfactorily 
mitigated.  In addition, Table 20 to Table 22 are in line with the Detailed EIA68 undertaken in 
accordance with the laws of Mongolia. 

Table 20: Impact Screening - Project Design 

 

  

                                                           
68 Environ LLC (2014) A Detailed Environmental Impact Assessment Report for Expansion Project of Central Treatment 

Plant in Darkhan-Uul Province [sic]. 
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recovery and re-use of 

existing buildings.  
Medium 

Long term 
operational 

implications for 
energy recovery. 

Medium 

Medium Low 

B
io

lo
gi

ca
l 

Fauna No - - - - 

Flora No - - - - 

S
oc

io
-E

co
no

m
ic

 Land 
Acquisition 

No - - - - 

Cultural 
Heritage 

No - - - - 

Economic 
Displacement 

Yes 
Some local livelihoods 

may be temporarily 
affected. Low 

Short term.  
Low 

Low Low 

INDIRECT, INDUCED AND CUMULATIVE IMPACTS 
No impacts anticipated resulting from project design/location 
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Table 21: Impact Screening – Construction Impacts 
 

 
Category Impact 

Yes/No 
Receptor 

Sensitivity Magnitude 
Potential 
Impact 

Significance 

Residual 
Impact 

Significance 
 DIRECT IMPACTS 

P
h

ys
ic

al
 

Soil  Yes 

Poor quality soil, not 
fertile lands. Already 
likely contamination 

from existing WWTP. 
Low 

Worst case is 
medium term if 

contamination is 
from chemical 
spillage. High 

Medium Low 

Flooding No - - - - 

Air Yes 

Airborne dust will 
arise and could 

affect nearby human 
receptors. High 

Short term, most 
construction sites 
will not be close to 
receptors.  Medium 

Medium  Medium 

Water Yes 

Kharaa river flood 
plain - emergency 

sewer pipe 
comp.A2 . Medium 

Short term with 
contamination from 
construction waste. 

Low 

Low Low 

Waste Yes 

Poor waste controls 
could affect soil / 
water, and public 

health. High 

Hazardous waste 
may be produced if 
asbestos pipes and 

PCBs are 
encountered 

however quantity is 
small. Medium 

High Medium 

Resource Use Yes 

Construction 
resources include 
fuel and materials 
such as concrete 

which may need to 
be imported. Medium 

Relatively small 
quantities but project 

will lead to more 
efficient WWTP. 

Medium 

Low Low 

B
io

lo
g

ic
al

 

Fauna Yes 
Higher fish species 

in Kharaa river.  
Medium 

Potential 
contamination from 
spillages at WWTP 
but would be diluted 

by river as 
construction will not 

take place near 
water body. Low 

Low Low 

Flora No - - - - 

S
o

ci
o

-e
co

n
o

m
ic

 

Cultural 
Heritage 

Yes 

Getsogdarjaalin 
Monastery monks 

and visitors. 
High 

Temporary noise 
and dust impacts 
may affect people 
attending the site. 

Low 

Medium Low 

Noise Yes 

Noise will impact on 
the community, 

particularly hospital 
residents. High 

Temporary during 
construction and 

construction period 
near hospital will be 

brief. Medium 

High Medium 

Community 
Health 

&Safety 
Yes 

Public health and 
impacts on people 

from noise, dust and 
construction sites 

e.g. open trenches. 
High 

Temporary during 
construction as 

construction area will 
be near a school 

and housing areas. 
Medium 

Medium Low 
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Category Impact 

Yes/No 
Receptor 

Sensitivity 
Magnitude 

Potential 
Impact 

Significance 

Residual 
Impact 

Significance 
Economic 

Displacement  
and / or  Land 

Acquisition  

Yes 
These issues are covered in the Land Acquisition and Resettlement Plan 

which is developed for the project according to SPS 2009.  

Occupational 
Health & 
Safety 

Yes 
Occupational health. 

High 

Throughout 
construction, risks 
may arise. Medium 

High Low 

Utilities 
Provision 

Yes 

Limited impact 
assuming accidental 
damage only to other 
services buried near 

sewer pipes.  No 
district heating pipes 

are near project 
sites. Low 

Assume short term 
and unlikely impact. 

Low 
Low Low 

Employment Yes 
Anticipated positive impact as the labor supply (around 50 workers)  is likely 

to be met by the local population 

Interruption to 
pasture land 

Yes 

Animals out to 
pasture may be 

affected by 
disturbance from 
project sites in 
pasture areas 

(Comp. A2). Low 

Short term during 
construction. Low 

Low Low 

INDIRECT IMPACTS 

P
h

ys
ic

-a
l Physical 

resources 
No - - - - 

B
io

lo
g

-i
ca

l Biological 
resources 

No - - - - 

S
o

ci
o

-
E

co
n

o
m

ic
 

Traffic & 
Journey Times 

Yes 
Minor journey delays 
for road users. Low 

Short term during 
single pipe 

excavation. Low 
Low Low 

CUMULATIVE and INDUCED IMPACTS 

P
h

ys
i

ca
l Physical 

Resources 
No - - - - 

B
io

lo
g

-i
ca

l Biological 
Resources 

No - - - - 

S
o

ci
o

-E
co

n
o

m
ic

 

Noise Yes 

Can affect health for 
example in hospital 

patients, Old 
Darkhan Hospital. 

High 

Hospital near a main 
road therefore 

constant level of 
background noise, 
but elevated noise 
short term during 
pipe excavation. 

Medium 

Medium  Medium 
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Table 22: Impact Screening – Operational Impacts 
 

209. The screening process showed that following mitigation, related to project design (design 
phase), the most significant impacts are the temporary economic displacement of around 5 street 
vendors and the need for ensuring continuity of relocation sewage treatment.  The majority of 
impacts will arise during the construction phase.  The most significant impacts may arise from 
hazardous waste arisings and noise and dust arising from excavations which at one project site, 
is outside a school and a hospital.  In the operation phase, with mitigation, including 
comprehensive training for the WWTP operators, it is anticipated that the environmental benefits 
of the project will be significant. 

 

 

 
Category 

Impact 
Yes/No 

Receptor 
Sensitivity 

Magnitude 
Potential Impact 

Significance 
Residual Impact 

Significance 
 DIRECT IMPACTS 

P
hy

si
ca

l 

Water Yes 

Kharaa river flood 
plain - emergency 
sewer pipe above 
ground,Comp.A2 . 

Medium 

Pipe is rarely 
used but 

needs to be 
well 

maintained. 
Medium 

Medium Low 

Water and 
Soil 

Yes 

Inappropriate 
sludge disposal 

and poorly 
mineralized 
sludge may 
impact on 

immediate soil 
quality, but soil in 
existing industrial 

brownfield site 
Low 

Contaminati
on would be 
low but over 

a long 
period. 
Medium 

Medium Low 

Water, Soil, 
Waste & 
Resource 
Use, Air 
Quality 

No 
Positive impacts anticipated given the increased efficiency of the WWTP 

and sewerage infrastructure 

B
io

lo
gi

ca
l 

Flora  Yes 
Positive impacts for flora and fauna in Kharaa river are anticipated given 

the increased efficiency of the WWTP and sewerage infrastructure Fauna Yes 

S
oc

io
-E

co
no

m
ic

 

Community 
Health and  

Safety 
Yes 

Positive impacts anticipated given the increased replacement of a cover on 
current exposed inspection chamber near school (Component A2) 

INDIRECT, INDUCED AND CUMULATIVE IMPACTS 
No impacts anticipated resulting from project design/location 
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B. Positive Impact and Environmental Benefits 

210. Beneficiaries. The Project will directly benefit the residents of the Darkhan, a population 
of 88,875 (2012).  Further beneficiaries are those downstream of Darkhan in the Kharaa river 
basin, which eventually drains into Lake Baikal.  The river basin's population and ecology will 
benefit from any measure which will minimise the pollution entering the water bodies in the basin.   

211. Environmental Sustainability & Energy.  It is possible that at times of low flow and with 
an increase in housing and industry, the impacts on the river arising from the current WWTP 
would become more significant with time and the environmental sustainability will be 
compromised.  This is increasingly likely as the outdated waste water treatment technology 
becomes progressively more unreliable with age.  Therefore the project will seek to improve the 
environmental sustainability of the WWTP.  Environmental sustainability will also be improved 
through the use of more energy efficient technologies.  The current WWTP is inefficient, wasting 
valuable energy resources.  The introduction of efficient modern technology, such as improved 
sewage pumps, will mean significant energy savings, associated with which are savings in carbon 
emissions and resource use. 

212. Industrial Development.  Darkhan is considered an industrial city in Mongolia, and the 
potential attraction of additional industries to the city, will increase the likelihood that industrial 
wastewater volumes will increase.  Current and future industries will benefit from the WWTP as 
their effluent will be able to be treated centrally in the WWTP, following pre-treatment if needed.  

213. Community Health and Safety.  The project will help to ensure that the safety of the 
community is not impacted upon by the potential health impacts associated with leaking sewer 
pipes, particularly when they are above ground, such as the emergency sewer pipe near the 
Secondary Pumping Station (Component A2).  Component A2 will also include the installation of 
a cover on the inspection chamber which is currently covered only partially and temporarily, yet 
is outside a school entrance.  

C. Impacts Associated with Project Location, Planning and Design 

214. Impacts associated with the project location and design focus on the following key areas: 

(i) Planning to ensure the current WWTP will remain operational until the new WWTP 
/ technology is on line; and 

(ii) Resource use. Ensuring that the existing plant and machinery, where possible are 
reused in accordance with the Waste Hierarchy.  

215. Mitigation Measures and Actions during Pre-construction.  The mitigation of impacts 
from these design issues are as follows:  

(i) Implementation of one of the alternative technological options as opposed to 
rehabilitating the existing WWTP thus ensuring that a WWTP is always on line. 

(ii) Design with the waste management hierarchy in mind, meaning where possible 
existing buildings and machinery will be reused thus preventing waste at source.  

216. Further actions will be implemented in the pre-construction phasО to ОnsurО thО projОct’s 
environment management readiness.  These include: 
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(iii) Appointment of one Environmental and Social Specialist (PIU-ESS) within the PIU 
in order to ensure implementation of the project EMP;  

(iv) Contracting a specialist environmental monitoring institutions for project specific 
sludge, surface water and effluent quality; 

(v) Updating the EMP mitigation measures defined in this based on final technical 
design; and  

(vi) Tender and contract documents to include EMP requirements.  

217. BОforО thО construction starts, thО Contractor will prОparО a numbОr of mitigation plans 
anН mОthoН statОmОnts consistОnt with thО EMP for rОviОw anН approval by MCUD anН/or MEGD 
as appropriatО.  Approval will bО rОquirОН onО month prior to construction commОncing.  Contract 
НocumОnts shall Оxplicitly inНicatО thО rОquirОmОnt of thОsО plans that construction cannot start 
until all НocumОnts arО approvОН anН also statО that all ОnvironmОntal protОction mОasurОs shoulН 
bО incluНОН in thО biН pricО.  ThОsО managОmОnt plans arО nООНОН in orНОr to aННrОss thО 
following issuОs: 

(vii) Water Protection Management Plan will include measures to be taken during 
construction to avoid/mitigate pollution of the Kharaa River arising from 
construction site drainage (silt),  use of chemicals, construction around existing 
wastewater containing equipment and other potential pollution sources.  

(viii) Soil Erosion Management Plan will identify likely areas of soil erosion and the 
mitigation measures which the contractor will employ to minimize potential erosion 
around any excavations and construction areas.  

(ix) Aggregate, Borrow Pits and Spoil Management Plan will describe work 
activities; technology, potential environmental impacts, and mitigation measures 
for aggregate/borrow pits.  It should specify that borrow pits and quarries should 
not be in a protected area.  Contractors will ensure that (i) borrow areas will be 
located away from residential areas, water bodies and will avoid valuable 
pasture/grazing land, (ii) After use borrow pit areas will be graded to ensure 
drainage and visual uniformity, (iii) borrow pit restoration will follow the completion 
of works in full compliance with all applicable standards and specifications, and (vi) 
topsoil from borrow pits will be saved and used during restoration. 

(i) Spill Management Plan will document the specific requirements, protocols, 
responsibilities, and materials necessary to implement an emergency spill 
response following an incident. 

(ii) Hazardous and Non-Hazardous Waste Management Plan for operation of 
construction sites will provide procedures for management of household type 
waste, hazardous waste, and sewage (if appropriate). It will evaluate the type and 
quantities of waste matter, as well as detail arrangements for storage and 
transportation of the waste to its disposal point.  It will include agreements with 
the aimag authorities for waste disposal and consideration of the Waste 
Hierarchy.  Include Polychlorinated Biphenyl (PCB) assessment and 
management plan for all pumping station sites. It will include a schedule for 
disinfection of all waste collection and storage areas.  

(iii) Health and Safety Management Plan (HSMP). For managОmОnt of 
Occupational HОalth anН SafОty, thО contractor will prОparО a HSMP for thО 
construction workОrs basОН on thО EMP.  It will bО submittОН to thО Darkhan 
aimag for rОviОw.  ThО НОtailОН HSMP will incluНО thО following provisions:  
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a) Clean water. ProviНО a clОan anН sufficiОnt supply of frОsh watОr, for 
construction anН for all housОs, camps, officОs, laboratoriОs anН 
workshops.  

b) Sewage and wastewater. ProviНО aНОquatО sanitation facilitiОs at all work 
sitОs.   

c) Solid waste. ProviНО garbagО rОcОptaclОs at construction sitОs, which will 
bО pОrioНically clОarОН anН НisinfОctОН.  

d) Liquid chemical waste. ProviНО rОcОptaclОs in suitably bunНОН arОas for 
thО storagО of liquiН chОmical wastО prior to Нisposal.  IncluНО clОar 
warnings with hОalth risks. 

e) Personal protection. ProviНО pОrsonal protОction ОquipmОnt (PPE), such 
as safОty boots, hОlmОts, glovОs, protОctivО clothing, gogglОs, anН Оar 
protОction, in accorНancО with rОlОvant hОalth anН safОty rОgulations, for 
workОrs.   

f) Emergency Preparedness and Response. An ОmОrgОncy rОsponsО plan to 
takО actions on acciНОnts anН ОmОrgОnciОs, incluНing public hОalth 
ОmОrgОnciОs associatОН with hazarНous matОrial spills anН similar ОvОnts 
will bО prОparОН.  EmОrgОncy phonО contacts with hospitals in Darkhan will 
bО ОstablishОН.  

g) Records Management. A RОcorНs ManagОmОnt SystОm that will storО anН 
maintain Оasily rОtriОvablО rОcorНs protОctОН against loss or НamagО 
shoulН bО ОstablishОН. It will incluНО НocumОnting anН rОporting 
occupational acciНОnts, НisОasОs, anН inciНОnts. ThО rОcorНs will bО 
rОviОwОН Нuring compliancО monitoring anН auНits.  

h) Safety communication. EnsurО that safОty, rОscuО anН hОalth mattОrs arО 
givОn a high НОgrОО of publicity to all pОrsons rОgularly or occasionally at 
activО construction sitОs.  PostОrs in Mongolian anН any othОr languagО 
appropriatО for thО contractors Нrawing attОntion to rОlОvant hОalth 
rОgulations will bО maНО or obtainОН from thО appropriatО sourcОs anН will 
bО НisplayОН prominОntly at construction sitОs.  

218. Utilities Provision.  It is not anticipatОН that thО projОct will Нisrupt utilitiОs or any 
municipal sОrvicОs Нuring construction howОvОr Оxcavations associatОН with sОwОr pipО 
rОplacОmОnt at OlН Darkhan Hospital (ComponОnt A2) may rОsult in acciНОntal intОrruption to 
cablОs or pipОs which may bО buriОН nОar thО sОwОr.  Mitigation mОasurОs will incluНО: 

(i) Contractor will consult with rОlОvant aimag НОpartmОnts to chОck location of utilitiОs 
in aНvancО of construction at all sitОs.   

 

D. Environmental Impact and Mitigation Measures during Construction  

1. Impact on Physical Resources 

219. Impacts on Soil Resources. ThrОО typОs of potОntial impacts on soil arО anticipatОН, 
incluНing: (i) soil Оrosion; (ii) soil contamination; anН (iii) inappropriatО managОmОnt of borrow 
pits. 

(i) Soil erosion.  May be caused by excavation of borrow pits, stockpiles and spoils 
from earthworks during pipe excavation and groundworks for the central WWTP. 
The factors that are expected to contribute to accelerated erosion in the project 
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area are any exposed soil during periods of high rainfall during June, July and 
August.   

(ii) Soil contamination. Localized contamination of soil in the construction phase may 
result from the inappropriate transfer, storage, and disposal of petroleum products, 
lubricants, chemicals, hazardous materials, liquids and solid waste. These impacts 
are particularly associated with construction site chemical storage, and during 
refueling of plant and equipment. 

(iii) Borrow pits and spoil disposal. Borrow pits will be needed to provide fill for 
groundworks, particularly associated with adequate coverage of the Secondary 
Pumping Station tertiary pipes (Component A2) which are above ground and will 
need adequate protection from cold weather.  Spoil will be generated through the 
excavation of trenches for pipes.  

220. Mitigation of impacts on soil.  The impacts on soil will be mitigated through a number of 
measures which are defined in the EMP, and which will be incorporated in the bid documents and 
construction contracts.  A summary of the mitigation activities recommended in the EMP is as 
follows: 

(i) Soil erosion: (a) Soil erosion management plan to be prepared by the contractor 
and to be approved by MCUD before construction starts; (b) Minimizing the area 
of soil clearance; (c) Maintaining slope stability at cut faces by implementing 
erosion protection measures; (d) Construction in the flood plain (tertiary pipe at 
Secondary Pumping Station) should be mainly restricted to the dry season where 
possible; (e) Control silt runoff particularly around tertiary pipe at Secondary 
Pumping Station; (f) Cover soil stockpiles; (g) Properly stabilize slopes and re-
vegetate disturbed surfaces; and (h) use of temporary berms or other appropriate 
temporary drainage provisions at construction sites to prevent water eroding cut 
faces, stockpiles and other exposed areas of soil.  

(ii) Soil contamination: (a) Store chemicals/hazardous products and waste on 
impermeable surfaces in secure, covered areas with clear labeling of containers 
and with a tray or bund to contain leaks; (b) Regularly remove all construction 
wastes from the site to approved waste disposal sites; (c) Establish emergency 
preparedness and response plan (Spill Management Plan); (d) Provide spill 
cleanup measures and equipment at each construction site; (e) Conduct training 
in emergency spill response procedures (f) ensure fuel is stored in a bunded tank 
and vehicle refueling takes place on hard standing away from sensitive receptors, 
such as surface water.  

(iii) Borrow pits: (a) Site borrow pits far from residential areas; (b) Develop borrow 
pits and restoration plans, to be approved by MCUD and MEGD prior to the start 
of construction; (c) Pit restoration will follow the completion of works in full 
compliance with the Borrow Pit and Spoil Management Plan and will be required 
before final acceptance and payment under the terms of contracts. 

221. Air Quality. Moderate temporary air quality impacts during the construction stage of the 
project could be anticipated because of fugitive dust generation at construction sites for the 
sections of replaced pipe and at the central WWTP.  Minor increases in the level of nitrogen oxides 
(NOx) and sulphur oxides (SOx) from construction plant and machinery are expected.  Air quality 
impacts during construction are likely to result from the following sources:  

(i) Emissions from construction machinery and equipment, movement of haulage 
trucks to all construction sites;  
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(ii) Fugitive dust from stripping of pavement during pipe replacement near Old 
Darkhan Hospital (Component A2); 

(iii) Fugitive dust and odor from concrete batching plants required for construction or 
other plant for manufacture of pavement surfaces when making good after pipe 
excavation; 

(iv) Fugitive dust from earthworks such as establishment and use of borrow pits, and 
back-filling activities; 

(v) Fugitive dust from loading, unloading and haulage of spoil for disposal following 
pipe excavation particularly in areas where human receptors are present such as 
near Old Darkhan Hospital (Component A2); and 

(vi) Dust created by wind acting on unprotected surfaces.  

222. The key receptor for air quality impacts is people, who would need to be near the 
construction works before an impact will occur as the impacts will be localized.  Air quality issues 
could affect nearby residential areas at the site of Old Darkhan hospital which also includes a 
school.  

223. Mitigation Measures.  The mitigation measures to protect sensitive receptors from air 
quality issues are: 

(i) Stockpiles must be managed to reduce dust emissions.  The location of the 
stockpile must be downwind of sensitive receptors. The stockpile must be sprayed 
with water before material is moved.  If the stockpile is within 300m of dwellings 
additional precautions must be taken including using a reusable stockpile cover 
and fencing to form a high barrier and prevent wind lifting and dispersing. 

(ii) Construction site management. Water will be sprayed on construction sites and 
material handling routes where fugitive dust is generated.   

(iii) Transport of materials. Trucks carrying Оarth, sanН or stonО will bО covОrОН with 
tarpaulins or othОr suitablО covОr.  Construction vehicles and machinery will be 
maintained to a high standard to minimize emissions (note that local standards do 
not exist for vehicle emissions) 

(iv) Manufacturing plants.  Site any plants for the production of concrete or pavement 
covering such as asphalt at least 500 m from the nearest dwelling and locate 
downwind.   

224. Water Quality.  OvОrall thО projОct will improvО watОr quality, howОvОr it may impact on 
surfacО watОr quality Нuring construction through primarily acciНОntal contamination particularly 
on thО Kharaa rivОr flooН plain (ComponОnt A2, tОrtiary pipО at SОconНary Pumping Station) 
Нuring pОrioНs of hОavy rainfall (JunО - August).  Also lОaving thО city without any WWTP Нuring 
construction may havО НОtrimОntal impacts on watОr quality although thО currОnt sluНgО ponНs 
havО thО capacity for storing 90 Нays of wastОwatОr.   

225. Construction projОcts havО potОntial to contaminatО grounНwatОr if acciНОntal spills occur 
in arОas of high watОr tablО anН thОrО arО wОlls or grounН watОr Нrinking sourcОs in thО arОa.  ThО 
grounНwatОr (НОpth of 3 m) may bО impactОН upon shoulН a largО spill occur howОvОr impacts on 
thО Нrinking watОr quality arО unlikОly as thО grounНwatОr Оxtraction borОholОs arО arounН 5 km 
from Darkhan city anН rОsiНОnts Нo not usО thОir own borОholОs or wОlls.  

226. Mitigation of impacts on surface and groundwater. ThО impacts on surfacО anН 
grounНwatОr will bО mitigatОН through a numbОr of activitiОs НОfinОН in thО EMP, anН which will 
bО incorporatОН in thО biН НocumОnts anН construction contracts: 
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(i) Adequate WWTP capacity will be maintained at all times.  
(ii) Temporary drainage provision will be provided during construction at the 

Secondary pumping Station tertiary pipes site to ensure that any storm water 
running off construction areas will be controlled.  This will ensure that potentially 
contaminated sediment laden water does not impact on the flood plain. 
Contaminated water will be removed off-site for disposal in the facilities identified 
in the Construction Site Management Plan   

(iii) Enclosed drainage around chemical storage areas on construction sites and 
storage will be on hard standing. 

(iv) Develop and implement contingency plans for control of spills of oil and other 
hazardous substances (Spill Management Plan); 

(v) Fuel storage, maintenance shop and vehicle cleaning areas must be stationed at 
least 300 m away from the nearest water body and will include enclosed drainage 
to ensure contaminated water does not cause pollution and storage, maintenance 
and cleaning activities will be on hard standing; 

(vi) Construction wastes and materials (e.g. fuel) will be properly contained during 
construction on hard standing and fuel tanks will be located in a bunded area which 
has a capacity of 110% of the fuel tank.  Wastes will be stored in a hard standing 
area which is protected from rain and wind and waste removed from site and taken 
to approved disposal facilities. 

227. Solid and liquid waste management and Resource Use.  Minimizing waste conserves 
valuable natural resources.  Disposal of construction wastes could have adverse impacts on the 
soil, water and health of contractors and the community. Waste streams will include inert 
construction wastes (e.g. soil, spoil, debris, concrete) and municipal type wastes (construction 
workОrs’ fooН anН packaging wastОs from construction consumablОs) anН hazarНous wastОs from 
construction (e.g.  

228. Hazardous waste arisings may include fuel containers, oil filters, oily rags, but potentially 
will include Polychlorinated Biphenyls (PCBs) from the transformers which remain in the New 
South Pumping Station (Component A2) and asbestos pipes arising though pipe replacement. 
PCBs were widely used as dielectic and coolant fluids and may be found in older transformers.  
This would require disposal of PCB contaminated equipment as well as liquids. 

229. Mitigation of impacts from solid and liquid waste and resource use. The potential 
impacts arising from solid and liquid waste production and disposal will be mitigated through a 
number of activities defined in the EMP, and which will be incorporated in the bid documents and 
construction contracts.   

(i) Waste Hierarchy. Construction will be subject to the waste hierarchy to ensure 
efficient use and management of resources.  The preference is for prevention of 
waste at source.  This means the effective management of materials on site 
through good house-keeping and work planning, in order to generate less waste.  
Procurement options will play a role in waste prevention as the procurement of 
materials which have less packaging for example, would be preferable.  Waste 
minimization is the second preferred option.  Reuse or recycling options should be 
considered prior to disposal, separate containers for recyclables shall be used if 
there is a market for the materials.  Disposal of waste which cannot be reused or 
recycled shall take place at sites authorized by the aimag authorities. 

(ii) Storage and containment: Provide appropriate waste storage containers for 
workОr’s construction anН hazarНous liquiН wastОs; Install confinОН storagО points 
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of solid and liquid wastes away from sensitive receptors, regularly haul to an 
approved disposal facility; Include scope for long term storage of hazardous liquid 
waste (PCB) which requires high temperature incineration;  

(iii) Use of contractors: Use a contractor approved by the aimag authorities to remove 
all wastes from construction sites;  

(iv) Spoil management.  Spoil will be disposed only in sites which are approved by 
MCUD in accordance with the Borrow Pit and Spoil Management Plan; spoil will 
not be disposed of on slopes or near pasture land where it may impact on 
vegetation; Rehabilitate and restore spoil disposal sites in accordance with the 
agreed plan.  

(v) Asbestos.  Carefully handle asbestos containing material (ACM) if found during 
any demolition activities following emergency preparedness and response 
protocols on which the workers will be briefed; and 

(vi) PCB Assessment: Assessment of likelihood of PCBs being present at pumping-
stations prior to works commencing; Disposal Strategy for PCB arisings which is 
likely to include incineration for total PCB destruction.  Incineration is the only 
waste management option which destroys PCBs.  If this is not viable, PCB 
contaminated equipment and PCB containing liquid must be stored safely until its 
destruction can be arranged outside Mongolia. 

(vii) General Management: Prohibit burning of waste at all times. 
 

2. Impact on Biological Resources 

230. Fauna and Flora. ThО potОntial impact of construction activitiОs on biological rОsourcОs 
is anticipatОН to bО minimal as thО ОnvironmОntal basОlinО showОН a lack of flora anН fauna in thО 
projОct arОa.  OvОrall thО projОct will improvО watОr quality, howОvОr it may impact on surfacО 
watОr quality Нuring construction through primarily acciНОntal contamination particularly on thО 
Kharaa rivОr flooН plain (ComponОnt A2, tОrtiary pipО at SОconНary Pumping Station) Нuring 
pОrioНs of hОavy rainfall (JunО - August).  This in turn may impact on highОr fish spОciОs in thО 
Kharaa RivОr, which arО sОnsitivО to changОs in watОr quality.  Also lОaving thО city without any 
WWTP Нuring construction may havО НОtrimОntal impacts on watОr quality although thО currОnt 
sluНgО ponНs havО thО capacity for storing 90 Нays of wastОwatОr.   

231. Mitigation of impacts on surface water for fauna. ThО impacts on surfacО anН 
grounНwatОr will bО mitigatОН through a numbОr of activitiОs НОfinОН in thО EMP, anН which will 
bО incorporatОН in thО biН НocumОnts anН construction contracts: 

(i) Adequate WWTP capacity will be maintained at all times.   
(ii) Temporary drainage provision will be provided during construction at the 

Secondary pumping Station tertiary pipes site to ensure that any storm water 
running off construction areas will be controlled.  This will ensure that potentially 
contaminated sediment laden water does not impact on the flood plain. 
Contaminated water will be removed off-site for disposal in the facilities identified 
in the Construction Site Management Plan   

(iii) Enclosed drainage around chemical storage areas on construction sites and 
storage will be on hard standing. 

(iv) Develop and implement contingency plans for control of spills of oil and other 
hazardous substances (Spill Management Plan); 

(v) Fuel storage, maintenance shop and vehicle cleaning areas must be stationed at 
least 300 m away from the nearest water body and will include enclosed drainage 
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to ensure contaminated water does not cause pollution and storage, maintenance 
and cleaning activities will be on hard standing; 

(vi) Construction wastes and materials (e.g. fuel) will be properly contained during 
construction on hard standing and fuel tanks will be located in a bunded area which 
has a capacity of 110% of the fuel tank.  Wastes will be stored in a hard standing 
area which is protected from rain and wind and waste removed from site and taken 
to approved disposal facilities; 

3. Impact on Socio-economic Resources 

232. Cultural Resources.  ComponОnt A2 (OlН Darkhan Hospital sitО) is 100 m from a 
BuННhist tОmplО (GОtsogНarjaalin MonastОry).  ThО tОmplО is not a hОritagО sitО but is rОgularly 
attОnНОН by worshippОrs which will primarily bО affОctОН by noisО Нuring construction, particularly 
any Оxcavation works.  ThОrО may bО a limitОН impact on accОssibility howОvОr thО tОmplО has 
sОvОral ОntrancОs, only onО of which is likОly to bО impactОН upon by thО construction work.   In 
orНОr to mitigatО thО impacts arising from construction thО following mitigation mОasurОs arО 
proposОН: 

(i) Consultation with monks in advance of construction.  In consultation with thО 
tОmplО monks, thО plan for construction will bО НОvОlopОН which will not coinciНО 
with any culturally significant НatОs or fОstivals in orНОr to ОnsurО that tОmplО 
attОnНООs arО not affОctОН.  DialoguО to bО maintainОН Нuring construction. 

233. Noise. ThО major sourcОs of noisО pollution nОar in thО projОct arОa arО rОmoval anН 
rОplacОmОnt of Оxisting surfacО matОrials for pipО Оxcavation, which is closО to human rОcОptors 
anН may affОct community mОmbОrs.  OthОr noisО will incluНО thО gОnОral movОmОnt of 
construction vОhiclОs, rollОrs Нuring rОsurfacing, thО haulagО of construction matОrials to thО 
construction sitОs anН thО usО of gОnОrators.  

234. Construction activitiОs arО ОxpОctОН to proНucО noisО lОvОls up to 90 НB(A)  within 5m of 
thО machinОry as shown in TablО 23 which inНicatОs noisО lОvОls for construction machinОry. For 
thО projОct, no rОcОptors othОr than construction workОrs will bО this closО to thО machinОry, anН 
construction workОrs will usО appropriatО PОrsonal ProtОctivО EquipmОnt.  ComponОnt A2 
(SОconНary pumping station anН OlН Darkhan Hospital) havО rОcОptors (rОsiНОntial arОas, 
hospital, school anН businОssОs) within 20-50m of thО construction sitОs.  ThОrОforО thОsО arО thО 
kОy locations for noisО anН may bО ОxpОctОН to bО subjОct to noisО outsiНО in thО rОgion of 80 
Нb(A).  

Table 23: Construction Machinery Noise 

Machine Type 
Distance to Machinery 

5 m 10 m 20 m 40 m 60 m 80 m 100 m 150 m 200 m 300 m 

Loader 90 84 78 72 68.5 66 64 60.5 58 54.5 

Vibratory Road 
Roller 

86 80 74 68 64.5 62 60 56.5 54 50.5 

Bulldozer 86 80 74 68 64.5 62 60 56.5 54 50.5 

Land Scraper 90 84 78 72 68.5 66 64 60.5 58 54.5 

Excavator 84 78 72 66 62.5 60 58 54.5 52 48.8 

Roller 87 81 75 69 65.5 63 61 57.5 55 51.5 

Mixing 
Equipment 

87 81 75 69 65.5 63 61 57.5 55 51.5 
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Source: Government of Mongolia. 2011. Initial Environmental Examination (IEE) of the proposed Regional Logistics 
Development Project.  

235. ThО major works will bО carriОН out Нuring thО НaytimО.  ThО noisО proНucОН Нuring 
construction will havО an impact on thО Оxisting ambiОnt noisО lОvОls.  HowОvОr thО ОlОvatОН noisО 
lОvОls will bО tОmporary anН localizОН. 

236. Construction noise mitigation. ThО potОntial noisО impacts will bО mitigatОН through a 
numbОr of activitiОs НОfinОН in thО EMP, which will bО incorporatОН in thО biН НocumОnts anН 
construction contracts: 

(i) Source control: Maintain all exhaust systems in good working order; undertake 
regular equipment maintenance; 

(ii) Locate sites for concrete-mixing and similar activities at least 500 m away from 
sensitive areas; 

(iii) Operate between 8am-6pm only and reach an agreement with nearby residents 
regarding the timing of heavy machinery work, to avoid any unnecessary 
disturbances;  

(iv) Provide advance warning to the community, including residents, school and 
hospital on timing of noisy activities.  Seek suggestions from community members 
to reduce noise annoyance.  Public notification of construction operations will 
incorporate noise considerations; information procedure of handling complaints 
through the Grievance Redress Mechanism will be disseminated. 

(v) Ensure noise monitoring is undertaken near sensitive receptors, particularly 
dwellings and hospital. 

(vi) All construction workers to usО appropriatО PОrsonal ProtОctivО EquipmОnt. 

237. Community Health and Safety.  PotОntial impacts may arisО from noisО, Нust anН hОalth 
anН safОty of thО public arounН construction activitiОs.  NoisО impacts arО consiНОrОН in Paragraph 
233 anН Нust is consiНОrОН in Paragraph 221, Air Quality.  IssuОs rОlating to construction sitО 
safОty can bО mitigatОН as follows:   

(i) Road Safety Awareness.  During any works which involvО crossing roaНs anН 
affОcting traffic movОmОnts (ComponОnt A2, OlН Darkhan Hospital sОwОr), roaН 
usОrs anН pОНОstrians will bО maНО awarО of changОs to traffic flows through clОar 
signagО in aНvancО of construction anН Нuring construction at thО sitО. 

(ii) Construction Site Safety.  Clear signs will 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 will not be used after day light and all such equipment will be 
returned to its overnight storage area/position before night.  All sites will be made 
secure, discouraging access by members of the public through fencing or security 
personnel, whenever appropriate.  Specific notices will be issued to the School 
Number 16, opposite Old Darkhan Hospital (Component A2) in order to inform 
children about construction site safety.  

238. Occupational Health and Safety.  The civil works contractors will implement adequate 
precautions to protect the health and safety of construction workers.  The occupational health and 
safety risks will be managed by applying measures in the following order of preference: avoiding, 
controlling, minimizing hazards, and providing adequate protective equipment.  The contractors 
will undertake the following activities:  
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(i) Environment Health and Safety Officer. An EnvironmОnt HОalth anН SafОty 
OfficОr (EHSO) will bО nominatОН to НОvОlop, implОmОnt anН supОrvisО a HОalth 
anН SafОty ManagОmОnt Plan (HSMP), as wОll as ОnsurО that thО rОquirОmОnts of 
thО EMP arО implОmОntОН.  

(ii) Implementation of HSMP.  ThО EHSO will ОnsurО that thО HSMP, submittОН to 
Darkhan aimag prior to construction, is approvОН anН implОmОntОН. This incluНОs 
rОcorНing anН rОporting any occupational hОalth anН safОty inciНОnts, anН 
rОviОwing thО Нistribution anН usО of appropriatО PОrsonal ProtОctivО EquipmОnt.  

239. Interruption to Pasture.  During thО Оxcavation of pipОs (ComponОnt A2 at sОconНary 
anН inНustrial pumping stations), thОrО will bО НisturbancО to pasturО lanН along thО lОngth of thО 
ОxcavatОН sОctions.  ThОsО sitОs arО in arОas whОrО a numbОr of livОstock wОrО sООn grazing 
Нuring IEE prОparation.  HowОvОr, givОn thО arОa of lanН, thО projОct will affОct a minimal 
proportion of pasturО anН thОrО is Оnough lanН for thО animals to grazО away from any noisО 
НisturbancО which may bО gОnОratОН.  Mitigation mОasurОs incluНО: 

(i) A robust GRM which will bО signpostОН at Оach of thО sitОs in orНОr for thosО with 
grazing animals to contact thО projОct if thОy havО a concОrn with thО construction 
works.  

(ii) NoticОs in aНvancО of construction work will bО put up to warn rОsiНОnts, incluНing 
ownОrs of animals, that thО work will commОncО incluНing start/ОnН НatОs anН 
НОtails of work. 

E. Cumulative, Induced and Indirect Impacts - Construction 

240. Potential indirect impacts - Construction:  Traffic.  WhОn thО WWTP anН rОlatОН 
infrastructurО is constructОН, inНirОct impacts will rОsult in potОntial longОr journОy timОs for traffic 
passing by thО OlН Darkhan Hospital as traffic will bО intОrruptОН whОn thО sОwОr pipО unНОr thО 
roaН is ОxcavatОН.  ThО impacts arО anticipatОН to bО short tОrm as thО Оxcavation is for a singlО 
pipО.  ThО mitigation associatОН with this impact is: 

(i) Contractor to consult with rОlОvant aimag authority on thО timing of thО roaН 
Оxcavation, incluНing НОpartmОnts rОsponsiblО for transport anН traffic policО.  

(ii) SignagО to warn motorists of whОn thО roaН closurО will bО opОrational; anН 
(iii) UsО of appropriatО traffic signals if altОrnatО linО traffic is rОquirОН to maintain 

accОss along thО roaН.  

241. Potential negative cumulative impacts - Construction:  Noise.  PipО Оxcavation will 
causО noisО outsiНО OlН Darkhan Hospital whОn thО sОwОr pipО is rОplacОН.  Although this noisО 
is a nОcОssary part of thО projОct implОmОntation, it can bО mitigatОН through: 

(i) Consultation with hospital managОrs rОgarНing aНvising on timing Нuring thО Нay 
whОn Оxcavation may bО lОast НisruptivО anН thО ovОrall timing of construction. 

(ii) Maintaining НialoguО with hospital managОrs anН Оnsuring thОy arО awarО of thО 
GRM procОss throughout thО construction procОss.  

F. Environmental Impact and Mitigation Measures during Operation  

1. Impact on Physical Resources 
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242. ThО impacts Нuring opОration, as comparОН with thО basОlinО, will bО positivО in rОlation 
to physical, biological anН socio-Оconomic rОsourcОs.  ThО kОy to obtaining a positivО impact 
Нuring opОration is ОffОctivО opОration of thО WWTP tОchnology.  ThОrОforО, in orНОr to support 
this, thО following action is rОquirОН: 

(i) ComprОhОnsivО training of WWTP opОrativОs to ОnsurО thО staff unНОrstanН how 
to ОffОctivОly opОratО thО WWTP unНОr all conНitions incluНing ОmОrgОnciОs.   

243. Water Resources.  A potОntial impact on watОr rОsourcОs may rОsult from thО usО of thО 
rОhabilitatОН tОrtiary sОwОr pipО at thО sОconНary pumping station (ComponОnt A2) which is abovО 
grounН.  ThО pipО is particularly low risk, as it is not currОntly usОН at all anН following rОpair will 
only bО usОН in ОmОrgОnciОs; Us Suvag staff wОrО unablО to confirm whОn thО pipО was last usОН.  
HowОvОr as it is abovО grounН, thО action of frost on thО pipО may causО it to brОak.  RОplacing 
thО pipО with an unНОrgrounН sОction woulН rОquirО thО aННitional costs in tОrms of construction 
anН maintОnancО of aННitional pumps to lifО thО sОwagО to thО sОconНary pumping station.  
ThОrОforО if thО pipО is to rОmain abovО grounН, whОn it is rОturnОН to a usОablО conНition, in 
orНОr to protОct thО pipО from thО colН anН to maintain its intОgrity, thО kОy mitigation mОasurОs 
arО: 

(i) AНОquatО layОring anН packing of Оarth arounН thО pipО in orНОr to protОct it from 
colН wОathОr.  ThО НОpth of thО matОrial to bО aНvisОН by a colН wОathОr 
ОnginООring spОcialist.  

(ii) Installation of stock proof fОncing ОithОr siНО of thО pipО in orНОr to protОct it from 
trampling by grazing stock, thus maintaining its intОgrity.    

(iii) Us Suvag to rОgularly inspОct thО pipО anН ОnsurО thО packОН Оarth is in gooН 
conНition anН to implОmОnt rОpairs if rОquirОН. 

244. Soil resources.  ThО inappropriatО Нisposal of sluНgО has potОntial to causО pollution to 
thО soil in thО WWTP arОa.  It shoulН bО notОН that Нuring thО prОparation of this IEE, no ОviНОncО 
was founН to suggОst that thО Оxisting sluНgО managОmОnt is causing ОnvironmОntal pollution, 
howОvОr thО quality of thО sluНgО shoulН bО maintainОН throughout projОct implОmОntation anН is 
likОly to bО improvОН by thО projОct.   

245. SluНgО quality will bО confirmОН by obtaining basОlinО information on thО sluНgО from thО 
currОnt WWTP anН tОsting its chОmical contОnt Нuring commissioning.  This will ОnablО furthОr 
options for sluНgО usО to bО invОstigatОН.  ThО sluНgО is currОntly НriОН in bОНs anН rОmains thОrО.  
HowОvОr if it was tОstОН anН provОН to bО bОnОficial, it coulН bО appliОН to lanН or put to othОr 
bОnОficial usО.  ThО PIU-ESS is chargОН with rОsОarching bОnОficial usО options for sluНgО Нuring 
construction.  This is supportОН by aННitional funНing for a national spОcialist in orНОr to 
unНОrstanН thО fОasiblО options for sluНgО in Darkhan.  ThО rОsОarch rОport into sluНgО options 
will incluНО: 

(i) Discussion on sluНgО analysis rОsults (sОО ProjОct Monitoring in Error! Reference 
source not found.). 

(ii) Options for sluНgО in Darkhan, taking into account chosОn WWTP tОchnology 
(iii) Costs anН bОnОfits of options for bОnОficial sluНgО managОmОnt 
(iv) Actions nООНОН to implОmОnt bОnОficial sluНgО managОmОnt. 
(v) Consultation with Us Suvag anН Darkhan Uul Aimag rОgarНing rОcommОnНations. 
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246. CurrОntly, thО Оxisting sluНgО trОatmОnt (Нrying in bОНs) is a zОro cost activity for Darkhan 
Uul anН Us Suvag.  Any futurО options for using sluНgО shoulН bО Оconomically rОalistic in orНОr 
to bО sustainablО anН bО implОmОntablО by thО aimag authoritiОs.   

G. Cumulative, Induced and Indirect Impacts - Operation 

247. Potential negative cumulative, induced and indirect impacts - Operation.  WhОn thО 
WWTP anН rОlatОН infrastructurО is opОrational, no nОgativО cumulativО, inНucОН anН inНirОct 
impacts arО anticipatОН.  ThО impacts rОsulting from thО opОration of thО WWTP following projОct 
implОmОntation arО anticipatОН to bО positivО.  

248. If any unanticipated impacts become apparent during project implementation, the 
borrowОr will (i) inform anН sООk ADB’s aНvicО; (ii) assОss thО significancО of such unanticipatОН 
impacts; (iii) evaluate the options available to address them; and (iv) prepare or update the EIA 
and EMP. 
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VIII. INFORMATION DISCLOSURE AND PUBLIC CONSULTATIONS 

A. Consultations during Project Preparation 

249. Consultation with Government Officers and Experts.  During thО prОparation of this 
IEE, inНiviНual consultation mООtings wОrО hОlН with ОxpОrts anН GovОrnmОnt officОrs in 
SОptОmbОr 2013 in orНОr to Нiscuss this IEE anН to obtain basОlinО Нata.   ThО namОs of thosО 
consultОН arО in TablО 24. 

Table 24: Officers and Experts Consulted 

Name Role/Department 
Ms Enkkhtuya 
ProjОct EnginООr 

Us Suvag LLC., 

Ms. SarangОrОl 
HОaН of Laboratory 

Us Suvag LLC., Laboratory 

Ms Sainsay 
Laboratory EnginООr 

Aimag MОtОorological OfficО 

Ms HanНolgion 
HОaН of EnvironmОntal DОpartmОnt 

Aimag MОtОorological OfficО 

Mr KhurОlchuluun 
SОnior EnvironmОnt SpОcialist 

Aimag EnvironmОnt ProtОction AgОncy 

Mr Bayasgalan 
Policy DОpartmОnt ChiОf 

Aimag Policy DОvОlopmОnt DОpartmОnt 

Mr RavjaaНОlgОrОkh 
SОnior SpОcialist 

Aimag Policy DОvОlopmОnt DОpartmОnt 

Mr Munkh-ErНОnО  
HОaН of LanН AНministration 

Aimag LanН AНministration  

Mr Olonbayar 
SОnior LanН OfficОr 

Aimag LanН AНministration  

Source: ADB Study Team 

250. Consultation with aimag Us Suvag.  KОy Нiscussion points: (i) joint fiОlН visits to projОct 
sitОs, (ii) provision of Нata on aspОcts of wastОwatОr trОatmОnt, inНustrial wastОwatОr, currОnt anН 
plannОН activitiОs anН ОnvironmОntal monitoring. 

251. Consultation with aimag Meteorological Institute.  KОy Нiscussion points: (i) Data was 
proviНОН, (ii) thО monitoring routinО was confirmОН, (iii) kОy ОnvironmОntal problОms associatОН 
with not mООting national stanНarНs.    

252. Consultation with aimag Environmental Protection Agency.  KОy Нiscussion points: 
(i) ThО agОncy confirmОН that it is not awarО of any particular currОnt ОnvironmОntal problОms 
which will impact on this projОct; (ii) ThО agОncy staff confirmОН that thОir currОnt kОy concОrns 
wОrО arounН thО illОgal firО wooН collОction, artisanal mining anН forОst firОs; (iii) provision of 
information on protОctОН arОas, wastО managОmОnt, ОnvironmОntal ОНucation.   

253. Consultation with aimag Policy Development Department.  KОy Нiscussion points: (i) 
Consultation on GRM approach, (ii) provision of Нata. 

254. Consultation with aimag Land Administration.  KОy Нiscussion points: (i) lanН usО 
within Darkhan soum, (ii) LanН usО arounН WWTP (iii) provision of maps anН Нata. 
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255. Consultation with residents and affected people. Public consultation anН information 
НisclosurО was unНОrtakОn at twicО Нuring thО prОparation of this IEE.  ThО consultation was 
facilitatОН by thО company unНОrtaking thО DОtailОН EIA as rОquirОН unНОr Mongolian law. 

256. Public Opinion Survey on Water Supply and Wastewater treatment, 22-27 January 
2014.  ThО consultООs wОrО sОlОctОН from 100 housОholНs from apartmОnt rОsiНОnts anН 100 
housОholНs from thО gОr Нistrict in Darkhan City.  ThО survОy covОrОН thО following issuОs:  

(i) Socio-Оconomic status of survОy covОrОН housОholНs 
(ii) CurrОnt situation anН consumОrs satisfaction with thО currОnt watОr supply anН 

wastО watОr trОatmОnt sОrvicОs; anН  
(iii) NООНs for improvОmОnt of watОr supply anН wastОwatОr trОatmОnt sОrvicОs. 

257. A summary of thО finНings from thО survОy is as follows: .  

(i) For gОr arОa housОholНs, povОrty inciНОncО is 44.0%, whilО it is 9.0% for apartmОnt 
arОa housОholНs; 

(ii) AwarОnОss on information about thО watОr supply anН sanitation sОrvicОs in 
Darkhan city is low; 25% of rОsiНОnts arО not awarО of thО organizations which 
proviНО thОsО sОrvicОs.  

(iii) Many rОsiНОnts Нo not rОalizО that thОrО arО problОms with thО watОr supply anН 
wastОwatОr sОrvicОs but awarОnОss is lowОr in apartmОnts  

(iv) Poor sanitation sОrvicОs was rankОН 8th of 12 ОnvironmОntal anН social 
infrastructurО issuОs  

(v) No gОr arОa rОsiНОnts arО satisfiОН with thО currОnt sanitation situation as opposОН 
to 80%  apartmОnt arОa rОsiНОnts who arО satisfiОН 

(vi) Air pollution anН pollution of Kharaa rivОr wОrО rankОН first anН sОconН rОspОctivОly 
amongst sОlОctОН ОnvironmОntal anН social infrastructurО issuОs 

(vii) 64% of rОsponНОnts supportОН rО-usО of grОy watОr О.g. for toilОt flushing. 

258. In summary thО consultation showОН a НiffОrОncО bОtwООn thО gОr arОa anН apartmОnt 
rОsiНОnts. GОr rОsiНОnts arО unhappy with thОir currОnt sanitation anН sОО a nООН for improvОН 
sanitation sОrvicОs, whОrОas apartmОnt rОsiНОnts arО largОly satisfiОН.   

259. Public consultation and information dissemination February – March 2014.  
Consultation took placО Нuring thО Нata collОction procОss for НОtailОН ОnvironmОntal impact 
assОssmОnt. At this stagО, public consultation focusОН on potОntial projОct bОnОficiariОs.  Two 
critОria wОrО consiНОrОН in sОlОcting thО consultООs:  

(i) SОlОct anН intОrviОw thosО housОholНs, whosО gОographical location is НownwinН 
of thО Нominant winН НirОction of thО proposОН wastОwatОr ОxtОnsion projОct 
location anН currОnt wastОwatОr trОatmОnt plant; 

(ii) SОlОct anН intОrviОw thosО housОholНs, whosО location is arounН or nОarby thО 
WWTP ОffluОnt outlОt. 

260. During thО consultation, information on thО projОct was НissОminatОН by anН introНuctions 
wОrО givОn by Mr. Azjargal, Darkhan soum govОrnor anН Mr. Batzul, soum ОnvironmОntal 
inspОctor.  ConsultООs incluНОН: 

(i) Bagh govОrnors,  Ms. Tuya, govОrnor of 3rН bagh  
(ii) SpОakОrs of bagh citizОn rОprОsОntativОs,  Ms. Tungalag, local bagh spОakОr; anН 
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(iii) RОsiНОnts of affОctОН by thО WWTP, covОring approximatОly 100 housОholНs, 
consultОН through inНiviНual intОrviОws. 

261. Figure 34 shows intОrviОws bОing unНОrtakОn with local rОsiНОnts, thО rОsults of which arО 
shown in  

Figure 34:  Interviews with local residents 

  

  
Source: Environ, Domestic Environmental Impact Assessment 

262. Local rОsiНОnts wОrО askОН a numbОr of quОstions in rОlation to thОir viОws on thО 
anН potОntial mitigation mОasurОs which coulН bО takОn in orНОr to improvО any nОgativО impacts.  
ThО rОsults of thО consultations arО givОn in   
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263. FigurО 35 to   
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264. FigurО 37.  
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Figure 35:  Results from consultation interviews question 1, 104 respondents 

 
       Source: Environ, Domestic Environmental Impact Assessment 

Figure 36:  Results from consultation interviews question 2, 104 respondents 

 

           Source: Environ, Domestic Environmental Impact Assessment 
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Figure 37:  Results from consultation interviews question 3, 104 respondents 

 

            Source: Environ, Domestic Environmental Impact Assessment 

265. ThО rОsults show that rОsiНОnts arО concОrnОН about thО nОgativО impacts thО WWTP is 
having on thОir quality of lifО.  In particular strong viОws arО ОxprОssОН on thО nuisancО causОН 
by thО oНor from thО WWTP.   

B. Integration of Consultation Information  

266. WhОrО appropriatО, thО rОcommОnНations proviНОН Нuring thО consultation mООtings arО 
intОgratОН into thО mitigation mОasurОs in this IEE.  This incluНОs improvОmОnts to thО WWTP 
which will incluНО oНor Оmissions; this is inhОrОntly intОgratОН into thО projОct as thО usО of 
improvОН moНОrn tОchnology will improvО thО minОralization anН rОНucО thО quantitiОs of sluНgО 
which will rОНucО thО oНor particularly in summОr.  In gОnОral it appОars that thО projОct is 
supportОН as it will tacklО a numbОr of issuОs which arО a concОrn for Darkhan rОsiНОnts. 

C. Information Disclosure  

267. Environmental information on the project was and will be disclosed as follows: 

(i) This IEE will bО НisclosОН on ADB’s wОbsitО (www.aНb.org) for 120 Нays prior to 
ManagОmОnt consiНОration of thО financing rОquОsts; 

(ii) CopiОs of thО projОct IEE rОports will bО maНО availablО upon rОquОst; anН 
(iii) During implОmОntation, sОmi-annual monitoring rОports on compliancО with thО 

EnvironmОntal ManagОmОnt Plan will bО НisclosОН on ADB’s wОbsitО 
(www.aНb.org). 
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IX. GRIEVANCE REDRESS MECHANISM 

A. Grievance Redress Mechanism Objective 

268. A griОvancО rОНrОss mОchanism (GRM), consistОnt with thО rОquirОmОnts of thО ADB 
SafОguarН Policy StatОmОnt (2009) will bО ОstablishОН to prОvОnt anН aННrОss community 
concОrns, rОНucО risks, anН assist thО projОct to maximizО ОnvironmОntal anН social bОnОfits.  In 
aННition to sОrving as a platform to rОsolvО griОvancОs, thО GRM has bООn НОsignОН to hОlp 
achiОvО thО following objОctivОs: (i) opОn channОls for ОffОctivО communication, incluНing thО 
iНОntification of nОw ОnvironmОntal issuОs of concОrn arising from thО projОct; (ii) НОmonstratО 
concОrns about community mОmbОrs anН thОir ОnvironmОntal wОll-bОing; anН (iii) prОvОnt anН 
mitigatО any aНvОrsО ОnvironmОntal impacts on communitiОs causОН by projОct implОmОntation 
anН opОrations. ThО GRM is accОssiblО to all mОmbОrs of thО community. 

B. Proposed Grievance Redress System 

269. ThО proposОН GRM follows thО Оxisting approach takОn for managing complaints about 
local issuОs by mОmbОrs of thО public in Mongolia.  RОsiНОnts' complaints or concОrns arО 
gОnОrally takОn to bagh or soum rОprОsОntativОs for rОsolution, thОrОforО this systОm is proposОН 
for thО GRM.  ThО GRM approach also fits with thО aimag's Оxisting approach to managing 
complaints for thО public, which is focusОН on taking complaints to soums.  ThО aimag 
GovОrnmОnt confirmОН thОir support for thО approach prОsОntОН in this IEE69. 

270. In its capacity as thО IA, thО Darkhan aimag will Оstablish a Public Complaints Unit (PCU).  
ThО PCU will bО ОstablishОН within thО PIU prior to construction to НОal with complaints from 
affОctОН pОoplО (AP) throughout implОmОntation of thО ProjОct.  

271. ThО PIU basОН EnvironmОntal anН Social SpОcialist (PIU-ESS) will bО rОsponsiblО for 
Оnsuring thО implОmОntation of thО GRM at a local lОvОl anН will staff thО PCU.  ThОy will bО thО 
kОy contact point for bagh anН soum rОprОsОntativОs who may rОquirО information about thО 
projОct or who havО an issuО thОy woulН likО to Нiscuss.  ThО PIU anН PIU-ESS will issuО public 
noticОs to inform thО public within thО projОct arОa of thО GRM.  ThО PCU’s phonО numbОr, fax, 
aННrОss, Оmail aННrОss will bО НissОminatОН to thО pОoplО at thО bagh anН soum lОvОls.  

272. ThО PIU-ESS will havО facilitiОs to maintain a complaints НatabasО anН communicatО with 
thО PIU, SitО EnginООrs, SupОrvising EnginООr, GovОrnors of aimag anН rОprОsОntativОs of 
Darkhan soum anН affОctОН baghs.  

C. GRM Steps and Timeframe  

273. ProcОНurОs anН timОframОs for thО griОvancО rОНrОss procОss arО as follows anН shown 
in FigurО 38. 

 Stage 1: Access to GRM. If a concern arises, the AP may resolve the issue of 
concern directly with the contractor/operator however is the issue is successfully 
resolved, the AP will make his/her complaint known to either the bagh or soum, 
whichever level of authority he/she is most comfortable with; 

 Stage 2: Official Complaint to PCU. The bagh/soum representative will submit 
an oral or written complaint to the PCU.  For an oral complaint the PCU must make 

                                                           
69 Meeting with aimag Senior Mr Ravjaadelgerekh Senior Specialist in Engineering - project contact. 
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a written record.  For each complaint, the PCU must assess its eligibility.  If the 
complaint is not eligible, e.g. related to an issue outside the scope of the project, 
PCU will provide a clear reply within five working days to the AP.  

 Stage 3: PCU Complaint Resolution.  The PCU will register the eligible complaint 
informing the Darkhan aimag, the PIU and contractors.  Together, the members of 
the PCU, facilitated by the PIU-ESS will take steps to investigate and resolve the 
issue.  This may involve instructing the Contractor to take corrective actions.  The 
complaint investigation will require close collaboration of the PCU members.  
Within seven days of the redress solution being agreed upon, the contractors 
during construction and the IAs/operators during operation should implement the 
redress solution and convey the outcome to the PCU; 

 Stage 4: Stakeholder Meeting. If no solution can be identified by the PCU or if 
the AP is not satisfied with the suggested solution under Stage 3, within two weeks 
of the end of Stage 3, the PCU will organize a multi-stakeholder meeting under the 
auspices of the head of Darkhan aimag, where all relevant stakeholders will be 
invited.  The meeting should result in a solution acceptable to all, and identify 
responsibilities and an action plan.  The contractors during construction and the 
IAs/operators during operation should implement the agreed redress solution and 
convey the outcome to the PCU within seven working days; 

 Stage 4: Aimag Governor Resolution.  If the Multi-stakeholder meeting cannot 
resolve the problem, and the AP is unsatisfied, the PCU will set up a meeting with 
the aimag Governor.  If a solution from the Governor is found, it will be 
implemented.  

 Stage 5: ADB Special Mission.  If the aimag Governor is unable find a resolution, 
the PCU will inform ADB and a special mission will be initiated to resolve the issue. 
Note that if the APs are still not satisfied with the outcome in Stage 4, they can go 
through local judicial proceedings. 

274. Reporting. ThО PCU will rОcorН thО complaint, invОstigation, anН subsОquОnt actions anН 
rОsults. ThО PIU-ESS will incluНО this information in thО monthly EnvironmОntal ManagОmОnt Plan 
progrОss rОports.  In thО construction pОrioН anН thО initial opОrational pОrioН covОrОН by loan 
covОnants thО EA will pОrioНically rОport complaints anН thОir rОsolution to ADB in thО quartОrly 
projОct progrОss rОports anН sОmi-annual ОnvironmОntal monitoring rОports. 

275. Members and Responsibilities of the PCU. ThО rОsponsibilitiОs of thО PCU arО 
implОmОntОН by thО PIU-ESS, who is thО PCU focal point.  In aННition to thО PIU-ESS, thО 
mОmbОrs of thО PCC will bО thosО in a position to rОsolvО complaints anН will incluНО 
rОprОsОntativОs of: 

 PIU-ESS - focal point of PCU 
 Darkhan Uul aimag 
 Darkhan Us Suvag 
 Darkhan soum 
 Relevant bagh representatives 

276. ThО rОsponsibilitiОs of thО PCU arО as follows: 

 The PCU will instruct contractors and construction supervisors to refer any complaints 
that they have received directly to the PCU.  Similarly, the PCU will coordinate with 
local government departments capture complaints made directly to them. 
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 The PIU-ESS, as the focal point of the PCU, will log complaints and date of receipt 
onto a complaints database and inform the IA/PIU, Supervising Engineer and the 
Contractor. 

 The PCU, with the Supervising Engineer and the Contractor, will investigate the 
complaint to determine its validity, and to assess whether the source of the problem is 
because of project activities, and identify appropriate corrective measures and 
responsible persons. 

 The PCU will inform the AP of investigation results and the action taken. 
 If a complaint is transferred from local government agencies, the PIU-ESS will submit 

an interim report to local government agencies on status of the complaint investigation 
and follow-up action within the time frame assigned by the above agencies. 

 The PCU will review the Contractors response to the identified corrective measures, 
and the updated situation. 

 The PCU will undertake additional monitoring, as necessary, to verify as well as review 
that any valid reason for complaint does not reoccur. 

 The Supervising Engineer will ensure that the measures have been carried out by the 
Contractors. 

277. ThО tracking anН НocumОnting of griОvancО rОsolution within thО PCU anН/or PIU  will 
incluНО thО following ОlОmОnts: (i) tracking forms anН procОНurОs for gathОring information from 
projОct pОrsonnОl anН complainant(s); (ii) НОНicatОН staff to upНatО thО НatabasО routinОly; (iii) 
pОrioНic rОviОws of complaints so as to rОcognizО griОvancО pattОrns, iНОntify any systОmic 
causОs of griОvancОs, promotО transparОncy, publicizО how complaints arО bОing hanНlОН, anН 
pОrioНically ОvaluatО thО ovОrall functioning of thО mОchanism; (iv) procОssОs for informing 
stakОholНОrs about thО status of a casО; anН (v) procОНurОs to rОtriОvО Нata for rОporting 
purposОs, incluНing thО pОrioНic rОports to thО EA anН ADB.  

278. Multi-stakeholder meetings.  ThО invitООs to this mООting will НОpОnН on thО naturО of 
thО complaint.  For ОxamplО if thО complaints rОlatО to hОalth, lanН НisputОs, or labour issuОs, thО 
appropriatО spОcialist in this fiОlН will bО invitОН to thО stakОholНОr mООting.  This may incluНО 
officОrs from thО LanН AНministration (lanН rights issuОs), Mongolian ChambОr of CommОrcО 
Policy & RОprОsОntativО (businОss/commОrcial issuОs), WomОn's Union NGO (gОnНОr issuОs), 
HОalth authority (hОalth issuОs), MEGD (ОnvironmОntal issuОs), Ministry of Labor & Social 
SОcurity OfficОr (labour issuОs). 
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Figure 38:  Proposed Project GRM 
 

 
Source: ADB Study Team 
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X. ENVIRONMENTAL MANAGEMENT PLAN 

A. Objectives 

279. The environmental management plan (EMP) for the project is presented in Appendix 2. 
The EMP defines the roles and responsibilities of the institutions involved in EMP implementation.  
Such institutions will seek to ensure continuous improvement of environmental protection 
activities during preconstruction, construction, and operation of the project in order to prevent, 
reduce, or mitigate adverse impacts. 

280. The EMP has bООn prОparОН in linО with ADB’s SPS 2009.  Specific measures are 
developed in relation to the design, construction and operation of each project component and 
the impacts identified in relation to physical, biological, cultural and socio-economic resources, as 
discussed in Section VI. Anticipated Impacts and Mitigation Measures.  

281. The EMP is Appendix 2 also presents additional training requirements in  
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282. TablО 27, monitoring requirements in TablО 28 and reporting requirements in TablО 29.  
The mitigation measures to be undertaken during project design, construction and operation are 
identified in TablО 31. 

283. Capacity Building and Training.  Capacity building will be implemented through the 
environmental specialist that will be engaged under the Project Implementation Unit.  The 
specialist will work in co-ordination with the Implementing Agency and will provide additional 
environmental support and training in order to ensure compliance with EMP requirements during 
construction and operation.  In addition, operational risks will be mitigated through the capacity 
building of Darkhan Us Suvag (the water undertaking) in order to improve the technical delivery 
of wastewater treatment in the city, and the effective and efficient use of the new technology in 
the WWTP.  The training requirements of Uus Suvag in relation to WWTP operation are outside 
the scope of the IEE but necessarily impact upon the environmental risks and mitigation 
associated with WWTP operation.  
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V. CONCLUSIONS 

A. Project Context 

284. The project expected outcome and impact from the project is:  

 Impact: sustainable urban environment in Dharkan city and the Kharaa River 
Basin. 

 Outcome: improved wastewater treatment and management for domestic and 
industrial users in Darkhan city. 

285. In addition, the project outputs will be (i) a modernized, efficient and expanded, or newly-
constructed WWTP, and (ii) institutional capacity strengthened for the effective management of 
wastОwatОr. ThО total numbОr of thО projОct’s bОnОficiariОs is ОxpОcted to exceed 130,000 people, 
as well as industries and businesses in Darkhan. 

286. Currently Darkhan suffers from an outdated and inefficient wastewater treatment plant 
which is at the end of its economic life.  Due to the dilution capacity and turnover processes in the 
Kharaa river, the nutrient levels are moderate and there is a limited detectable impact on the 
ecology of the river, however it is possible that at times of low flow and with a predicted increase 
in housing and industry, the impacts on the river arising from the current WWTP would become 
more significant and the environmental sustainability will be compromised.  This is increasingly 
likely as the outdated waste water treatment technology becomes progressively more unreliable 
with age. 

B. Major Environmental Impacts and Mitigation Measures 

287. Alternative Analysis.  AltОrnativОs arО ОxaminОН which rОlatО to thО projОct’s location, 
НОsign, tОchnology, anН componОnts anН thОir potОntial ОnvironmОntal anН social impacts anН 
consiНОr thО no projОct altОrnativО.  ThО “No Action AltОrnativО” is also consiНОrОН, aННrОssing thО 
likОly consОquОncОs of not unНОrtaking thО proposОН intОrvОntion.  ThО AltОrnativО Analysis 
consiНОrОН that failurО to rОhabilitatО thО WWTP and improve the existing sewerage infrastructure 
may be an impediment to development of the Darkhan as a liveable city and may give rise to 
pollution of the Kharaa river basin as a result of failing WWTP equipment and a predicted increase 
in wastewater.  

288. The alternative analysis considered a number of possible technical alternatives.  Given 
the context of the Darkhan WWTP, the technology alternatives evaluated as part of the Technical 
Assistance are:  

 Option 1. rehabilitation of the existing WWTP as a modified activated sludge process;  

 Option 2: construction of a step-feed activated sludge system;  

 Option 3: construction of a sequencing batch reactor; and  

 Option 4: construction of an IFAS process. 

289. The performance of the treatment options is the key environmental and social concern.  
This includes the adequate mineralisation of sludge and the likelihood of accidents or errors in 
the WWTP operation which may result in the emission of untreated effluent.  It is considered that 
all options are technically feasible in Mongolia and will be able to meet the necessary effluent 
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standards and sludge mineralisation requirements which is the biggest environmental concern.  
After further consideration and advice the IFAS is the chosen technology. 

290. Impacts from design.  Two key issues can be mitigated though project design: (i) 
resource use; and (ii) impact on surface water quality if the WWTP service is interrupted.  The 
preferred design options include the reuse of existing buildings which are structurally sound, 
therefore reducing the need for additional resources and waste generation.  Also the new WWTP 
will be commissioned before the existing WWTP is decommissioned, meaning that Darkhan will 
be continually served by a functioning WWTP.   

291. Impacts during construction. Without mitigation, the principal impacts during 
construction will be on the sensitive human receptors in particular around old Darkhan hospital, 
including a school and the hospital itself.  Likely impacts would arise from the noise and dust 
generated during excavation of current sewer pipes.  Mitigation measures specified in the EMP 
will manage the impacts to acceptable levels and an emphasis will be placed on meetings and 
discussions with affected people, therefore school and hospital administrators/managers will be 
consulted on the timing of the construction activities.   

292. Waste arisings are an inevitable consequence of a construction project.  There is a  
likelihood that hazardous waste materials will be generated during the refurbishment of the New 
South Pumping Station and sewer pipes; anticipated wastes include PCBs, other oily wastes and 
asbestos pipes.  In order to manage this sustainably and with least risk to the environment and 
human health, a robust forward looking Waste Management Plan will be developed and adhered 
to by the contractor.   

293. Surface water quality and effluent will be measured regularly throughout the construction 
phase.  The Kharaa River is already monitored by the aimag Meteorological Institute.  This 
existing monitoring will be supported with project specific monitoring at the effluent outfall and of 
the effluent itself.   

294. In the interests of good practice, although no evidence has been found to confirm that the 
existing sludge management practices are impacting negatively on the environment and human 
health, sludge will be analysed in order to understand its quality.  When the quality of the sludge 
is known, alternatives to the existing drying beds can be sought which will put it to a more 
beneficial use.  

295. Impact during operation. This IEE indicates that the project will improve the 
environmental performance of the WWTP.  However this will require comprehensive training of 
WWTP operatives to ensure the staff understand how to effectively operate the WWTP under all 
conditions including emergencies.  It is anticipated that the technology and operating systems will 
be new to them, therefore in order to reduce errors and associated potential impacts, training will 
be provided.  This will assist Darkhan aimag with the long term provision of effective and efficient 
wastewater treatment.  

C. Overall Conclusion 

296. The findings of this IEE show that the project will not have any significant, long term or 
irreversible impacts on the physical, biological or socio-economic environment.  The project will 
have short term impacts during construction which can be mitigated to an acceptable level through 
mitigation measures which seek to reduce the potential for harm to the environment and human 
health.  These measures relate primarily to implementing good construction practice as well as 
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meeting the particular needs of the project area through consultation with affected people.  Good 
practice through comprehensive training and appropriate technological design will also contribute 
significantly to reducing the operational impacts of the project.  

297. The project will implement a robust Grievance Redress Mechanism and will engage an 
Environmental and Social Specialist to ensure that the GRM is well publicised and used effectively 
in order that that any negative or positive impacts from the project are captured and dealt with 
appropriately.  

298. The stakeholder and consultation during the development of the IEE, particularly with 
Darkhan aimag and Us Suvag demonstrated that the project has local support as it will result in 
benefits in terms of the long term environmental and social sustainability of Darkhan's WWTP. 
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APPENDIX 1: ENVIRONMENTAL MANAGEMENT PLAN 

A. Objectives 

299. The environmental management plan (EMP) for the project defines mitigation and 
monitoring measures and describes the institutions, responsibilities and mechanisms to monitor 
and ensure compliance.  Such institutions and mechanisms will seek to ensure continuous 
improvement of environmental protection activities during preconstruction, construction, and 
operation of the project in order to prevent, reduce, or mitigate adverse impacts.  The EMP draws 
on the domestic EIA and on discussions had with the relevant government agencies.  The EMP 
will be reviewed and updated if there are any changes to the detailed design.  The final EIA and 
EMP will bО НisclosОН on ADB’s wОbsitО following any rОquirОН upНatОs. 

300. This EMP has bООn prОparОН in linО with ADB’s SPS 2009.  SpОcific mОasurОs arО 
developed in relation to the design, construction and operation of each project component and 
the impacts identified in relation to physical, biological, cultural and socio-economic resources, as 
discussed in Section VI. Anticipated Impacts and Mitigation Measure. 

B. Organizational Structure for EMP Implementation 

301. Error! Reference source not found. shows the implementation arrangements for the Project 
including management responsibilities and the flow of funds.  The responsibilities for EMP 
implementation will be within these arrangements. 
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Figure 39:  Project Implementation Arrangements 

 

Source: ADB Study Team 
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C. Roles and Responsibilities 

302. Project Steering Committee (PSC). The state-level PSC has been established for the 
Urban Sector Development Project for Mongolia (Loan 2301-MON) and will continue to provide 
overall policy guidance on the project and will have full powers to take decisions on matters 
relating to Project execution. The Project Coordinator is the Member Secretary and the committee 
is chaired by the State secretary of Ministry of Construction and Urban Development.  Members 
of the committee include the Director Ministry of Economic Developments, Director Ministry of 
Finance, representatives of the MEDG and Industry and the aimag government of Darkhan-Uul.  
Once the Project is made effective, the PSC will meet at regular intervals (at least once every 3 
months) to review project performance and take decisions on major issues, such as, counterpart 
funding, implementation bottlenecks, land disputes, special procurement, policy reforms, etc. 
Reports on EMP implementation will be provided to the Steering Committee by Executing Agency. 

303. Executing Agency (EA).  The Ministry of Construction and Urban Development (MCUD) 
will be the EA of the Project.  The EA has overall responsibility for the project and therefore is 
ultimately responsible for ensuring the implementation of the mitigation in the EMP and for 
ensuring compliance with loan covenants.   

 Project Management Unit (PMU).  The existing PMU of the Urban Sector Development 
Project for Mongolia (Loan 2301-MON) will extend its existing responsibilities to include 
the Project.  The PMU will continue to be headed by a Project Coordinator (PC).  The PMU 
will reside in the EA and supports the EA in its duties. 

304. Implementing Agency (IA). Implementation of the WWTP improvements for 
Components 1 will be carried out by the Darkhan-Uul aimag government with assistance from 
MCUD.   

 Project Implementation Unit (PIU).  MCUD will establish a PIU in Darkhan-Uul which will 
reside in the IA, headed by a senior engineer or technical specialist experienced in 
environmental engineering, wastewater management construction and equipment 
installation, as the PIU Project Director.  The PIU will engage an Environmental & Social 
Specialist (PIU-ESS) to monitor implementation of the EMP and engage with the 
community and other stakeholders for implementation of the Grievance Redress 
Mechanism.  

305. Role of Darkhan Us Suvag.  As the water undertaking, Us Suvag will continue to provide 
technical support to Darkhan-Uul aimag but will not have direct responsibilities for EMP 
implementation unless otherwise directed by the aimag government. 

306. Role of PIU-ESS.  The Terms of Reference for the PIU-ESS is provided in Appendix 2.  
In summary, the PIU-ESS will: 

 Be engaged prior to construction and be employed during periods of construction 
 Facilitate the implementation of the EMP and ensure the grievance redress 

mechanism functions effectively; 
 Liaise with PIU and the Supervising Engineer to identify if there are any changes 

in the project design or baseline environmental conditions and review and update 
the EMP accordingly;  

 Review and update tender and contractor documents to ensure all required 
environmental specifications are included; 
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 Prepare monthly (for EA/PIU), quarterly (for ADB Project Progress Report) and 
semi-annual Environmental Monitoring Reports (for ADB). The reports should 
review progress with project implementation, environmental performance and 
compliance, report results of environmental audits and monitoring, identify 
problems encountered, actions taken/or proposed to be taken to resolve problems 
and activities programmed for next monitoring period; 

 Monitor the implementation of the mitigation and monitoring measures as set out 
in the environmental management plan 

 Provision of EMP specific training for contractors, PIU and other relevant 
stakeholders. 

307. Role of Supervising Engineer. A supervising engineer (SE) will be engaged.  The SE 
will: 

 Supervise site environmental management system of the contractors, and provide 
corrective instructions;  

 Review the EMP implementation by the contractors;  
 Advise the PIU of any changes in design or contractor method statements in order 

for the PIU-ESS to revise the EMP if necessary;  
 Undertake inspections to ensure the requirements of the EMP are implemented 

and take immediate corrective action if needed; and  
 Report all corrective actions to PIU-ESS.   

308. The EA will ensure that this EMP is made part of the contract documents.  Bidding 
documents and detailed design contracts will be prepared and managed by MCUD.  Contract 
documents shall explicitly indicate the requirement of these documents and plans and also state 
that all environmental protection measures should be included in the bid price unless otherwise 
specified.  

309. The Contractor.  In the technical specification for the civil works contract, activities to 
protect the environment will be prescribed in the EMP.  During construction, contractors will strictly 
implement the EMP and will develop and implement the management plans required in the pre-
construction phase: 

(i) Water Protection Management Plan  
(ii) Aggregate, Borrow Pits and Spoil Management Plan  
(iii) Spill Management Plan  
(iv) Hazardous and Non-Hazardous Waste Management Plan  
(v) Soil Erosion Management Plan 
(vi) Health and Safety Management Plan (HSMP) 

310. The contractor will also fully cooperate with the external environmental inspections and 
provide information including reports, monitoring results or other information relating to EMP 
implementation as requested by the PIU, PIU-ESS or SE. 

D. Performance Indicators 

311. Error! Reference source not found. presents the Readiness Indicators which provide a 
measure of whether environmental commitments are being carried out and environmental 
management systems are in place before pre-construction.  
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Table 25: Readiness Indicators Pre-Construction 
Indicator Measurement Methods Measurement 

Public involvement 
effectiveness 

 Appropriate rounds of public consultation 
completed. 

Yes              No 

 GRM established with contact points. Yes              No 
Surface water & 
effluent quality 
baseline monitoring 

 Monitoring completed by Darkhan Aimag 
Meteorological Office and Us Suvag Yes              No 

Environmental 
Supervision in place 

 PIU-ESS engaged and in position before 
construction 

Yes              No 

Bidding documents 
and contracts with 
environmental 
safeguards 

 Bidding documents and contracts incorporate the 
environmental loan assurances 

Yes              No 

 Bidding documents and contracts incorporate the 
EMP mitigation and monitoring requirements  

Yes              No 

EMP financial 
support 

 The fund from ADB and/or the Government of 
Mongolia is in place to support the EMP 
implementation. 

Yes              No 

Contract documents 
 Environmental requirements of EMP included in 

contract documents for civil works construction 
contractors. 

Yes              No 

SourcО: ADB StuНy TОam 
 
312. Performance indicators for monitoring environmental performance in relation to key project 
risks and impacts during construction are set out in Error! Reference source not found.. 
 

Table 26: Performance Indicators During Construction 
Indicator Measurement Methods Measurement 

Stakeholder 
Interviews 

 Monthly structured interviews with stakeholders 
in project area, submitted to Darkhan Uul aimag 
by PIU-ESS 

Yes              No 

Water & Effluent 
Monitoring 

 Monthly measurements weekly submitted to 
Darkhan aimag 

Yes              No 

Health & Safety 
Reporting 

 Weekly reports submitted to Darkhan Uul aimag Yes              No 

EMP Implementation  PIU-ESS monitors mitigation implementation and 
confirms compliance, reporting monthly to PIU 

Yes              No 

Source: ADB Study Team 
 
E. Environmental Training Requirements 

313. The Terms of Reference for the PIU-ESS state that she/he will be responsible for providing 
EMP specific training during the project.  The focus will be on the aimag officers, PIU staff, 
supervision engineers and the contractors regarding EMP implementation.  Training on 
specific issues associated with operation of the WWTP will be provided to Us Suvag and 
appropriate aimag staff by the technology provider.  Additional budget is provided to allow 
external technical specialists to deliver requested specific relevant training in order to 
develop Institutional Capacity.   
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Table 27: Training Requirements 
Training Participant & 

Provider 
Topic Timescale Cost 

Participants: Us Suvag 
and Aimag staff 

Provider: WWTP 
technology provider 

- Use and maintenance of 
WWTP Technology 

Pre-operation 
phase 

Outside 
IEE - 
included in 
WWTP 
costs 

Participants: aimag staff, 
bagh representatives 

Provider: PIU-ESS 

- Use and purpose of GRM 
- ADB requirements for GRM 

Pre-operation 
phase 

$500 

Participants: aimag staff, 
contractors, Us Suvag, 
PIU 

Provider: PIU-ESS 

- EMP: Purpose, Scope, and 
Contractor Responsibilities 
- Purpose and implication of 
EMP updates or revisions 

On arrival  
 

$500 

Participants:  Us Suvag, 
aimag meteorological 
office 

Provider: PIU-ESS 

- Environmental Monitoring for 
EMP  - purpose, requirements 
and data analysis 

Pre-construction $1000 

Participants: As 
required, e.g. Us Suvag, 
aimag meteorological 
office, aimag environment 
protection team, PIU 

Provider:  External 
Experts if required 

Example training if  required: 
 
- Environmental mitigation 
activities for construction,  
- Construction good practice,  
- Climate change 
- Waste management 

As needed $3000 

Total  $5000 
Source: ADB Study Team 

314. Additional awareness raising will be provided for the contractors by the EHSO from the 
contracted company in order to ensure construction contractors are aware of the management 
plans which are to be adhered to during the construction.   

F. Environmental Monitoring  

315. The project monitoring requirements for are set out in Error! Reference source not found..  
The Terms of Reference for (i) surface water and effluent monitoring and (ii) sludge monitoring 
are in Appendix 3. 

Table 28: Project Monitoring Requirements 

Environmental 
Media/Issue Location, Parameters, Monitoring Technique Responsibility & Frequency 

Pre-Construction Phase 

Project 
readiness 

 Method: Review of Project Readiness based on 
indicators in Error! Reference source not 
found. 

 Parameters: Error! Reference source not 
found. 

Darkhan Uul aimag 

Noise 
 Method, Location: Establish baseline noise data at 

sensitive receptors for:  
Contractor 

Once before construction  
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Environmental 
Media/Issue Location, Parameters, Monitoring Technique Responsibility & Frequency 

 Component A2 Old Darkhan Hospital, School No. 16 
and gers at Secondary and New South pumping 
stations.  
Parameters: Db(A) at receptors (dwellings) outside 
and inside if possible. 

Air Quality 

 Method, Location: Baseline air quality data for 
sensitive receptors for:  

 Component A2 Old Darkhan Hospital, School No. 16 
and gers at Secondary and New South pumping 
stations.  

 Parameters: SOx NOx  

Contractor 
Once 

Surface water 
and Effluent 

quality 

 Method, Location: Establish project specific baseline 
water quality within 200m downstream of WWTP 
effluent outfall and effluent. 

 Parameters:  Temperature, Suspended particles 
pH, Dissolved oxygen, Chemical oxygen demand, 
Biological oxygen demand, Hydrocarbon, Micro-
organisms such as faecal coliforms (according to 
laboratory capabilities in Darkhan, including 
laboratory in Us Suvag) 

Darkhan aimag 
Meteorological Office or 
appropriate institution 

Once 

Sludge quality 

 Method, Location:  Establish baseline for current 
sludge quality at sludge drying beds 

 Parameters:  Heavy metals, ammonia, nitrate, 
phosphorous, micro-organisms such as faecal 
coliforms (according to laboratory capabilities in 
Darkhan, including laboratory in Us Suvag) 

Appropriate Laboratory / 
Institution - Once 

Construction Phase 

Soil erosion 
contamination 

and borrow pits 

 Method, Location: Visual inspection of all active 
construction sites. 

 Parameters: (i) adequacy of soil erosion prevention 
measures; (ii) adequacy of soil contamination 
prevention techniques; (iii) location of borrow pits 
according to Aggregate/Borrow Pits and Spoil 
Management Plan (vi) adherence to Spill 
Management Plan and Soil Management Plan 

PIU-ESS – Weekly 
 

Solid and liquid 
waste 

management 

 Method, Location: Visual inspection of all active 
construction sites. 

 Parameters: Adherence to Site Waste Management 
Plan and Construction Camp Management Plan. 

PIU-ESS – Weekly 
 

Occupational  
health and 

safety 

 Method, Location: Visual inspection and interviews 
with construction workers and contractors at active 
construction sites 

 Parameters: (i) adherence to the approved 
Environmental, Health and Safety Management Plan 
(EHSMP); (ii) performance of the EHSO; (iii) worker 
complaints and concerns and recorded incidents. 

EHSO - Weekly 
 

Community 
health and 
safety and 

GRM 

 Method, Location: Visual inspection of all active 
construction sites, informal interviews with nearby 
residents. 

 Parameters: (i) availability of information on GRM; (ii) 
adequacy of construction site signage and fencing; 
(iii) adequacy of relevant mitigation measures; (iv) 

PIU-ESS – Monthly 
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Environmental 
Media/Issue Location, Parameters, Monitoring Technique Responsibility & Frequency 

accidents involving public and workers; (v) 
emergencies and responses; (v) public complaints 
about issues such as noise, air pollution, construction 
site safety;  

Surface water 
and effluent 

quality 

 Method, Location: As per pre-construction phase 
 Parameters: As per pre-construction phase 

Darkhan aimag 
Meteorological Office 

Monthly during construction 

Air quality 
 Method, Location: As per pre-construction phase 
 Parameters: As per pre-construction phase 

Contractor – Monthly 
During construction 

Air Quality – 
dust 

 Method, Location: Visual observation of dust at 
receptors/dwellings near construction sites.  
Observations to record if dust generated by 
construction activities crosses property boundaries. 

 Parameters: Fugitive dust emissions 

PIU-ESS – Twice monthly 
During Construction 

Noise 
 Method, Location: As per pre-construction phase 
 Parameters: As per pre-construction phase 

Contractor – Monthly 
During construction 

Interview with 
APs 

 Method, Location: Interview with potentially affected 
people (AP) adjacent to construction sites including 
street vendors, near Old Darkhan market/hospital and 
Getsogdarjaalin Monastery monks 

 Parameters: Discussion on environmental and socio-
economic issues. 

PIU-ESS - Twice monthly 
 

EMP 
Compliance 
Monitoring 

 Method, Location: RОviОw of projОct’s aНhОrОncО 
with EMP and loan covenants 

 Parameters: EMP and loan covenants 
MCUD – Semi-Annually 

Construction Completion  

Sludge quality 
 Method, Location: As per pre-construction phase 
 Parameters: As per pre-construction phase 

Appropriate Laboratory / 
Institution - During 

commissioning 

Post-
construction 

site inspection 

 Method, Location: Visual inspection, post-
construction environmental condition assessment at 
each construction site. 

 Parameters: Performance checked against the 
management plans submitted before construction for 
specific aspects such as aggregate, borrow pit and 
spoil management plan. 

PIU-ESS – twice: two weeks 
before completion of 

construction activities, once 
after completion 

  Source: ADB Study Team 
 

G. Environmental Reporting 

316. Environmental reporting requirements for the project are set out in Error! Reference source 
not found.: 

Table 29: Project Reporting Requirements 

Report From Report To Purpose Frequency 

Contractor EHSO 
Contractor & 

Supervising Engineer 
Health and Safety 

Issues 
Weekly 

Contractor EHSO Supervising Engineer 
Progress/Issues with 
EMP Implementation 

Monthly 
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Report From Report To Purpose Frequency 

Supervising 
Engineer 

Darkhan aimag Progress/Issues with 
EMP Implementation 

Monthly 

PIU-ESS Darkhan aimag Progress with EMP 
Implementation 

Monthly 

Darkhan aimag ADB through MCUD 
Progress Report and 

Issues Arising 
Quarterly 

MCUD ADB 
Environmental 

Monitoring Report 
Semi-Annual 

Source: ADB Study Team 
 
317. Feedback and Adjustment Mechanism.  During project implementation a mechanism 
for feedback and adjustment of the EMP is required.  This will be done through the reporting 
process for non-urgent issues.  This includes issues which will not have an immediate adverse 
impact on human health or the environment.  For urgent issues which may have an immediate 
impact on health and safety or environmental resources, the Supervising Engineer will directly 
contact Darkhan aimag in order to discuss the issue.   

318. PIU will disseminate monthly progress reports as appropriate and should Darkhan aimag, 
MCUD, ADB or other stakeholders identify an area of concern, the EMP will be adjusted 
accordingly.  

H. Budget 

319. The environmental mitigation and monitoring measures requiring a specific budget outside 
the civil works contract and the budget allocated for PIU, are shown in Error! Reference source not 
found.. 

Table 30: EMP Budget 

Mitigation / Monitoring Timeframe 
Estimated 
Cost $USD 

Consultant: PIU Environmental & Social Specialist in PIU (36 pm) During Construction $ 80,000 

Monitoring: Water & Effluent Quality 
Pre-construction and 
during construction 

$ 50,000 

Monitoring/testing: Sludge 
Pre-construction and 
at commissioning 

$ 10,000 

Sludge options: additional expertise to support PIU-ESS During Construction $ 10,000 
  Total $ 150,000 

Source: ADB Study Team  
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Table 31: Environmental Mitigation Plan  

Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
Pre-Construction 

EMP & GRM 
Implementation 

All Appointment of one environmental monitoring and 
social specialist within PIU  Pre-construction $80,000 PIU MCUD 

EMP contractual 
obligations 

All Tender and contract documents to include EMP 
obligations 

Tender 
Preparation 

No additional 
cost 

MCUD ADB 

Health and Safety All 

Health and Safety Management Plan (HSMP) to be 
submitted and approved pre-construction 

Pre-Construction 
Approval 1 month 
before 
construction 
commences 

Included in 
contractor costs 

Contractor SE / PIU 

Soil All 

Soil Erosion Management Plan to be submitted and 
approved pre-construction  

Pre-construction 
Approval 1 month 
before 
construction 
commences 

Included in 
contractor costs 

Contractor MCUD 

Soil and land use All 

Aggregate/Borrow Pits and Spoil Management Plan to 
be submitted and approved pre-construction 

Pre-construction 
Approval 1 month 
before 
construction 
commences 

Included in 
contractor costs 

Contractor MCUD 

Soil and Water 
Quality 

All Spill Management Plan  
Hazardous and Non-Hazardous Waste Management 
Plan  
Water Protection Management Plan 
All to be submitted and approved pre-construction 

Pre-construction 
Approval 1 month 
before 
construction 
commences 

Included in 
contractor costs 

Contractor MCUD 

Consultation Component A2 Consultation with Monastery, School No. 15,  Old 
Darkhan Hospital, street vendors and affected residents 
regarding construction timing and approach.  

Pre-construction  No additional 
cost 

PIU-ESS PIU 

Utilities Provision All Consult relevant aimag departments to confirm location of 
utilities for each site 

Pre-construction  Included in 
contractor costs 

Contractor MCUD 

Construction Phase: Physical Resources  
Soil Resources - 
Erosion 

All - Ensure contractors aware of all soil erosion 
vulnerabilities (areas requiring particular attention) and 
Aggregate/Borrow Pits Management Plan and Soil 
Erosion Management Plan 

-  If necessary, construct berms to direct rainwater runoff 
away from exposed soil surfaces. 

During 
construction 

Included in 
contractors 

costs 

Contractor PIU /MCUD 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
- If necessary, install drainage ditches and sedimentation 

tanks in temporary construction areas to prevent soil 
erosion and to manage run-off particularly on Kharaa 
river flood plain 

- Stabilize all cut slopes and other erosion prone working 
areas while works are ongoing.  

- Implement permanent stabilization measures as soon as 
possible, at least within 30 days. 

- In areas where vegetation cover on soil has been 
disturbed, re-seed to re-vegetate with appropriate 
species of local provenance 

- Pay close attention to drainage provision and 
establishment of vegetation cover on backfilled areas to 
prevent soil erosion. 

- Ensure adequate aftercare to maximize survival of any 
re-vegetated surfaces.  

- Separate topsoil from subsoil during the excavation 
works, store and reuse during restoration; 

- During restoration reshape the slope surface by 
notching, blazing and pocking to enhance seedling 
survivability 

Soil Resources – 
Erosion 

Tertiary pipe at 
Secondary 
Pumping 
Station 
(Component A2 

- Re-seed to re-vegetate with appropriate species of local 
provenance including cover on tertiary pipe  

- Stockproof fencing along length of pipe to ensure 
animals do not erode soil covering 

During 
construction 

Included in 
contractor’s 

costs 

Contractor PIU/ MCUD 

Soil Resources – 
Contamination 

All sites - Ensure contractors aware of requirements in Spill 
Management Plan.   

- Properly store hazardous chemicals and wastes on hard 
standing with containment tray or bunding. 

- Keep a stock of absorbent materials (e.g. sand, earth or 
commercial products) onsite to deal with spillages and 
train staff in their use. 

- Ensure wastes from spill management are suitably 
disposed of. 

- Record any spill events and actions taken in 
environmental monitoring logs and report to PIU-ESS. 

- Store fuel in a bunded tank and ensure refueling of 
vehicles takes place on hard standing 

- Remove all construction waste from the site to approved 
waste disposal sites. 

During 
construction 

Included in 
contractor’s 

costs 

Contractor PIU/ MCUD 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
Soil Resources – 
Borrow pits 

All sites – 
borrow pits 

- Pit restoration will follow the completion of works in full 
compliance with the agreed Borrow Pit Management 
Plan  

- Appropriate restoration of borrow areas required before 
final acceptance and payment under the terms of 
contracts; 

- Borrow pit areas will be graded to ensure drainage and 
visual uniformity; 

- Topsoil from borrow pit areas will be saved and reused 
in re-vegetating the pits; and 

- Additional borrow pits will not be opened without the 
restoration of those areas no longer in use 

During 
construction 

Included in 
contractor’s 

costs 

Contractor PIU/ MCUD 

Air Quality – dust All construction 
sites 

- Manage stockpile areas to avoid mobilization of fine 
material, cover with tarpaulin and/or spray with water. 

- Fill material should be delivered to construction sites in a 
damp condition  

- Water sprays or a dust suppression agent should be 
correctly applied to reduce dust emissions and reduce 
water usage 

- Any raw material spills should be removed promptly 
- Do not overload trucks transporting earth materials. 
- Equip trucks transporting earth materials with covers or 

tarpaulin to cover loads during transport. 
- Install wheel washing equipment or conduct wheel 

washing manually at each exit of the works area to 
prevent trucks from carrying mud onto public roads. 

- Immediately clean up all mud on public roads. 
- Frequent watering of unpaved areas and excavations to 

suppress dust. 
- Adjust practices as necessary to increase dust 

suppression if nomadic herders relocate to be near 
construction sites, such as more frequent watering of 
stockpiles and roads  

- Regularly inspect and certify vehicle and equipment 
emissions and maintain to a high standard.  

- Concrete batching or asphalt (or other pavement 
surface) plants to be sited at least 500 m from the nearest 
dwelling and locate downwind.   

Throughout 
construction 

No additional 
cost 

Contractor PIU / MCUD 

Water Quality Central WWTP 
Component A1 

- Adequate WWTP capacity will be maintained at all times Throughout 
construction 

No additional 
cost 

PIU MCUD 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
Water Quality Component A2 

Tertiary pipe; 
secondary 
pumping station 

- Temporary drainage provision will be provided during 
construction  

- Contaminated water will be removed off-site for disposal 
in the facilities identified in the Construction Site 
Management Plan   

Throughout 
construction 

No additional 
cost 

Contractor PIU / MCUD 

Water Quality  All construction 
sites 

- Develop and implement contingency plans for control of 
spills of oil and other hazardous substances (Spill 
Management Plan); 

- Fuel storage, maintenance shop and vehicle cleaning 
areas must be stationed at least 300m away from the 
nearest water body and will include enclosed drainage to 
ensure contaminated water does not cause pollution and 
storage, maintenance and cleaning activities will be on 
hard standing; 

- -Enclosed drainage around chemical storage areas on 
construction sites and storage will be on hard standing. 

- Construction wastes and materials (e.g. fuel) will be 
properly contained during construction on hard standing 
and fuel tanks will be located in a bunded area which has 
a capacity of 110% of the fuel tank.  Wastes will be stored 
in a hard standing area which is protected from rain and 
wind and waste removed from site and taken to approved 
disposal facilities. 

Pre-construction & 
during 
construction 

No additional 
cost 

Contractor PIU / MCUD 

Waste Management All sites 
 

- Waste Hierarchy to be the guiding principal in the 
Hazardous and Non-Hazardous Waste Management 
Plan and Aggregate, Borrow Pit and Spoil management 
plan 

- Document consideration of waste prevention and reuse 
through procurement options if feasible 

- Provide appropriate covered waste storage containers 
for  all wastes and adequately segregate hazardous and 
non-hazardous waste streams 

- Install confined storage points of solid and liquid wastes 
away from sensitive receptors,  

- Regularly haul wastes to an approved disposal facility as 
agreed with aimag authorities if appropriate  

- If waste is removed by a third party, ensure the contractor 
is approved by the aimag authorities 

- Contractors to be responsible for proper removal and 
disposal of any significant residual materials, wastes and 

Pre-construction 
and during 
construction 

Included in 
contractors 

costs 
 

Contractor PIU / MCUD 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
contaminated soils prior to construction camp site 
handover; 

- Spoil will be disposed on only in sites which are approved 
by MCUD in accordance with the Aggregate, Borrow Pit 
and Spoil Management Plan;  

- Spoil will not be disposed of on slopes or near pasture 
land where it may impact on vegetation;  

- Rehabilitate and restore spoil disposal sites in 
accordance with the agreed plan. 

- Prohibit burning of waste at all times 
- Hazardous and Non-Hazardous Waste Management 

Plan to include (i) PCB assessment and management 
plan for all pumping station sites (ii) scope for long term 
storage of hazardous liquid waste (including PCB 
containing oils) which requires high temperature 
incineration and (iii) plan for asbestos waste 
management  

- Prohibit burning of waste at all times 
- Schedule of disinfection for each waste storage area to 

be implemented. 
Construction Phase: Biological Resources  

Biological  Resources 
- Fauna 

All - Adequate WWTP capacity will be maintained at all times.   
- Temporary drainage provision will be provided during 

construction at the Secondary pumping Station tertiary 
pipes site to ensure that any storm water running off 
construction areas will be controlled.   

- Contaminated water will be removed off-site for disposal 
in the facilities identified in the Construction Site 
Management Plan   

- Enclosed drainage around chemical storage areas on 
construction sites and storage will be on hard standing. 

- Develop and implement contingency plans for control of 
spills of oil and other hazardous substances (Spill 
Management Plan); 

- Fuel storage, maintenance shop and vehicle cleaning 
areas must be stationed at least 300 m away from the 
nearest water body and will include enclosed drainage to 
ensure contaminated water does not cause pollution and 
storage, maintenance and cleaning activities will be on 
hard standing; 

During 
construction 

Included in 
contractors 

costs 

Contractor PIU /MCUD 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
- Construction wastes and materials (e.g. fuel) will be 

properly contained during construction on hard standing 
and fuel tanks will be located in a bunded area which has 
a capacity of 110% of the fuel tank.   

- Wastes to be stored in a hard standing area which is 
protected from rain and wind and waste removed from 
site and taken to approved disposal facilities 

Construction Phase: Socio-economic Resources 
Cultural Heritage Component A2 

(Old Darkhan 
Hospital site- 
Getsogdarjaalin 
Monastery 

- Maintain dialogue with Getsogdarjaalin Monastery 
monks during construction  

- Feedback corrective mitigation actions to PIU as required 

During 
Construction 

Included in PIU 
staff costs 

 
 

PIU-ESS 
 
 

Contractor 

PIU / MCUD 
 
 

PIU / MCUD 

Community Health 
and Safety  - Noise 

All sites - Schedule construction activities, avoid noisy equipment 
working concurrently. 

- Avoid construction works from 1800hrs to 0800hrs  
- If night time construction needed, consult nearby 

residents beforehand for their consensus. 
- Locate sites for rock crushing, concrete mixing and other 

noisy activities at least 500m away from sensitive noise 
receptors which are present at the time of set-up. 

- On public roads, minimize the use of whistles and horns. 
- Ensure regular maintenance of vehicles and machinery 
- Provide notices for advance warning of excavation works 

particularly for school and hospital on timing of noisy 
activities.  

- Ensure GRM information disseminated. 
- All construction workers to use appropriate Personal 

Protective Equipment for protection against damage from 
noise. 

Throughout 
construction 
 
 
 

No additional 
cost 

 
 

Contractor 
 

PIU-ESS 

PIU / MCUD 

Pasture Land – 
Economic Resource 

Component A2 - 
Tertiary pipe at 
secondary 
pumping 
station; and new 
south pumping 
station 

- Spoil is to be disposed of only in areas delineated in the 
Aggregate, Borrow Pit and Spoil Management plan which 
should avoid productive pasture land.  

-  Borrow pits are to be only in areas delineated in the 
Aggregate, Borrow Pit and Spoil Management plan which 
should avoid productive pasture land 

- GRM will be signposted at each of the sites in order for 
those with grazing animals to contact the project if they 
have a problem with the construction works.  

- Notices in advance of construction work will be put up to 
warn residents, including owners of animals, that the 

During 
Construction 

Included in 
contractor costs 

Contractor PIU / MCUD 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
work will commence including start/end dates and details 
of work. 

Community Health 
and Safety 

All sites - Clear signs 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 will not be used after day light and all 
such equipment will be returned to its overnight storage 
area/position before night.  

- All sites, particularly pipe excavations will be made 
secure, discouraging access by members of the public 
through fencing or security personnel, whenever 
appropriate.   

- Specific notices will be issued to the School Number 16, 
opposite Old Darkhan Hospital (Component A2) in order 
to inform children about construction site safety 

- Road safety awareness signage -  road users  and 
pedestrians made aware of changes to traffic flows 
through clear signage 

 

During 
Construction 

Included in 
contractor costs 

Contractor PIU / MCUD 

Occupational Health 
and Safety 

All sites - An Environment Health and Safety Officer (EHSO) will be 
hired or nominated to implement and supervise a Health 
and Safety Management Plan (HSMP). 

- HSMP implementation will be monitored by the EHSO 
and all incidents recorded and report with corrective 
actions identified. 

During 
Construction 

Included in 
contractor costs 

Contractor PIU / MCUD 

Induced impact - 
traffic 

Component A2, 
Old Darkhan 
Hospital - main 
road 

- Consult and maintain dialogue with relevant aimag 
authority on the timing of the road excavation, including 
departments responsible for transport and traffic police. 

- Signage to warn motorists of when the road closure will 
be operational; and 

- Use of appropriate traffic signals if alternate line traffic is 
required to maintain access along the road.  

During 
Construction 

Included in PIU 
and contractor 

costs 

PIU-ESS 
 
 

Contractor 

PIU / MCUD 

Operation Phase: Physical Resources 
Water Quality WWTP - Comprehensive training of WWTP operatives to ensure 

the staff understand how to effectively operate the 
WWTP under all conditions including emergencies 

During operation Included in 
construction 

costs 
(technology 

provider) 

Us Suvag Darkhan 
aimag 

Water Quality  Component A2 - 
Tertiary pipe, 

- Adequate layering and packing of earth around the pipe 
in order to protect it from cold weather.  The depth of the 

During Operation $2000* Us Suvag Darkhan 
aimag 
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Issue Location/ 
Component 

Mitigation Timeframe 
Estimated 

Cost 
$ USD 

Implemented 
by: 

Supervised/ 
Approved 

by: 
secondary 
pumping station 

material to be advised by a cold weather engineering 
specialist.  

- Maintenance and repair of stock proof fencing either side 
of the pipe in order to protect it from trampling by grazing 
stock, thus maintaining its integrity.    

-  Us Suvag to regularly inspect the pipe and ensure the 
packed earth is in good condition and to implement 
repairs if required 

*An estimate of costs for proposed operational maintenance measures for one year is provided but should be incorporated into Darkhan Uul aimag budgets for 
future planning. 
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APPENDIX 2: TERMS OF REFERENCE 

 

A.  PIU ENVIRONMENTAL AND SOCIAL SPECIALIST (PIU-ESS) (UNDER PIU) 
(NATIONAL 36 MONTHS - INTERMITTENT) 

 
1. The specialist will have a minimum of 5 years practical experience in the implementation 
of EMPs and environmental monitoring, ability to work with a multidisciplinary team and dealing 
with all aspects of site-related environmental issues, and excellent communication skills. Previous 
experience as a National Environment Specialist for at least one ADB or World Bank funded 
project in Mongolia is desirable.   
 
2. The PIU-ESS will facilitate the implementation of the EMP and ensure the grievance 
redress mechanism functions effectively. The expert will perform the following with respect to 
environmental monitoring: 
 

(i) Review IEE and EMP to understand the environmental issues associated with the 
project area. 

(ii) Consult with PIU to identify if there are any changes in the project sites or baseline 
environmental conditions. Assess impacts of any changes and update EMP.  

(iii) Review the EMP and ensure that the location and timing of monitoring and 
environmental parameters are appropriate. 

(iv) Assist the PIU in obtaining all necessary domestic environmental approvals to 
allow the projects to proceed, as required. 

(v) Review Tender and Contractor Documents to ensure all required environmental 
specifications have been included, update as required. 

(vi) Prepare or review (if already existing) environmental audit checklists for daily, 
weekly and monthly monitoring of implementation of the EMP by the contractor. 

(vii) Prepare monthly (for EA/PIU), quarterly (for ADB Project Progress Report) and 
biannual Environmental Monitoring Reports (for ADB).  The reports should review 
progress with project implementation, results of checking and monitoring, identify 
problems encountered, actions taken/or proposed to be taken to resolve problems 
and activities programmed for next monitoring period. 

(viii) Conduct training events for field level implementing government agencies and 
contractors and supervision engineers on the requirements and implementation of 
the EMP.  The training workshops must cover:  
a) Use and purpose of GRM 
b) ADB requirements for GRM 
c) EMP Purpose, Scope, and Contractor Responsibilities 
d) Purpose and implication of EMP updates or revisions 
e) Environmental Monitoring for EMP - purpose, requirements and data 

analysis 
f) Roles and responsibilities of the government, supervision consultants, 

contractor and other relevant agencies. 
The key outcome of the workshop must be to prepare the field staff of the 
implementing agency, supervision consultants and the contractor in implementing 
the EMP and monitoring the EMP including site audits, completion of checklists 
and other associated paperwork. 
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(ii) Monitor the implementation of the mitigation measures and monitoring 
requirements of the environmental management plan. 

(iii) Review the plans for water quality and effluent monitoring and monitor 
implementation of the water quality monitoring program. 

(iv) Include water quality and effluent sampling results and discussion in the monitoring 
reports and advise/support the contractor in taking remedial actions if any of the 
test results are not within the required limits. 

(v) Facilitate implementation of Grievance Redress Mechanism and maintain proper 
records of all environment related grievances and details of how they were 
addressed. 

(vi) Facilitate consultation between the contractor and local stakeholders including 
Bagh committees and Affected People (including residents, vendors, Old Darkhan 
Hospital, temple monks and School No. 16) with respect construction scheduling, 
and proposed mitigation measures to control dust, and to minimize disruption to 
local traffic. 

(vii) Coordinate with the PIU staff responsible for the Grievance Redress Mechanism 
with respect to identification, investigation, and resolution of environmental and 
social complaints. 

(viii) Conduct regular site visits to the project area during the construction period. 
(ix) Undertake research to identify local solutions for sewage sludge based on sewage 

quality data analysis.  Liaise with national experts if required.  
 

3. The consultant will report directly to the PIU. 
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B.  WATER QUALITY AND EFFLUENT MONITORING – INSTITUTE OF 
METEOROLOGY, HYDROLOGY AND ENVIRONMENT 

 
4. Background. The Government of Mongolia, with financial support from Asian 
Development Bank (ADB) is upgrading the central Wastewater Treatment Plant in Darkhan.  This 
includes the rehabilitation and upgrading of additional infrastructure including pumping stations 
and sewer pipes.  The outcome of the Project will be an efficient and effective WWTP, better able 
to cope with the increasing demands put upon it by development of Darkhan city.  
 
5. Objective. The primary objective of the assignment is to provide water quality and effluent 
monitoring support to the Project Implementation Unit (PIU) in the implementation of project 
environmental management and monitoring requirements during the construction of the project. 
 
6. The main issue for the surface water quality at the effluent outfall and the effluent itself is 
regarding the adherence to Mongolian National Standards throughout project construction.  Water 
quality monitoring is already undertaken by the aimag Meteorological Institute.  These Terms of 
Reference are in addition to the regular monitoring undertaken in order to ensure that there will 
be project specific data collection.   
 
7. This work is rОlatОН to thО ОnvironmОntal rОquirОmОnts in ADB’s SafОguarНs Policy 
Statement (2009) and the consultant / institute should know these environmental requirements 
provided by Employer according to Environmental Assessment Guidelines and environmental 
safeguard policy of the ADB, and Environmental Impact Assessment Law of Mongolia.  This 
monitoring will include basic parameters in line with Mongolian National Standards: Temperature, 
suspended particles, pH, Dissolved oxygen, Chemical oxygen demand, Biological oxygen 
demand, Hydrocarbon, Micro-organisms such as faecal coliforms. 
 
8. Tasks of the assignment. The consultant / institute shall work closely with the PIU staff 
and PIU-ESS, and report directly to the project coordinator of the PIU.  The tasks under this Terms 
of Reference include, but are not limited to: 
 

(i) Review IEE or other relevant reports prepared for the project to understand the 
environmental issues associated with the project area and the mitigation and 
monitoring requirements;  

(ii) Develop a water and effluent monitoring plan including monitoring protocol with 
monitoring points, sampling frequency, parameters to be monitored, analytical 
methods, monitoring schedule and reporting requirements; 

(iii) Agree the detailed monitoring plan along with the monitoring protocol for review 
and approval by PIU and PIU-ESS;  

(iv) Monitor water and effluent quality and check contamination through parameters 
agreed.  

(v) Include water quality and effluent test analyses and discussion of results in the 
monitoring reports and advise/support the contractor in taking remedial actions if 
any of the test results are not within the required limits specified in Mongolian 
National Standards 

(vi) Prepare or review (if already existing) and agree reporting formats for monthly, 
monitoring reports for water and effluent quality monitoring; 

(vii) Conduct on the job or site based practical training for the contractors and PIU 
where necessary while implementing the water and effluent quality monitoring; 
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9. The following reports shall be submitted by consultant/specialist to PIU/Employer and 
ADB: 

(i) Monthly analytical report for surface water and effluent in comparison to relevant 
national standards.  

(ii) Special Reports on any training conducted if appropriate, within 1 week of event 
(iii) Final water quality and effluent monitoring report for inclusion into semi-annual 

report of EA to ADB.  Report includes all monitoring data in MS Word/Excel or 
other acceptable format and analysis, conclusions and recommendations. 
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C.  SLUDGE MANAGEMENT – CONSULTANT/ TECHNICAL INSTITUTE  

10. Background. The Government of Mongolia, with financial support from Asian 
Development Bank (ADB) is upgrading the central Wastewater Treatment Plant in Darkhan.  This 
includes the rehabilitation and upgrading of additional infrastructure including pumping stations 
and sewer pipes.  The outcome of the Project will be an efficient and effective WWTP, better able 
to cope with the increasing demands put upon it by development of Darkhan city.  
 
11. Objective. The primary objective of the assignment is to provide scientific data on the 
quality of sludge generated by the WWTP in order to confirm:  (i) that the existing practice of 
sludge disposal in sludge beds is not having an unacceptable impact on the environment or 
human health; and (ii)  whether the sludge is appropriate for a more beneficial use elsewhere 
such as a soil improver; and (iii) support to the Project Implementation Unit (PIU) in the 
implementation of project environmental management and monitoring requirements during the 
construction of the project. 
 
12. This work is rОlatОН to thО ОnvironmОntal rОquirОmОnts in ADB’s SafОguarНs Policy 
Statement (2009) and the consultant / institute should know these environmental requirements 
provided by Employer according to Environmental Assessment Guidelines and environmental 
safeguard policy of the ADB, and Environmental Impact Assessment Law of Mongolia.  This 
monitoring will include Heavy metals, ammonia, nitrate, phosphorous, micro-organisms such as 
faecal coliforms.  In agreement with the EA, the parameter may be amended according to 
available practical laboratory facilities.  
 
13. Tasks of the assignment. The consultant / institute shall work closely with the PIU staff 
and PIU-ESS, and report directly to the project coordinator of the PIU.  The tasks under this Terms 
of Reference include, but are not limited to: 
 

(i) Review IEE or other relevant reports prepared for the project to understand the 
environmental issues associated with the project area and the mitigation and 
monitoring requirements;  

(ii) Develop a sludge testing approach including sampling protocol with parameters to 
be monitored, analytical methods, monitoring schedule and reporting 
requirements; 

(iii) Agree the detailed monitoring plan along with the testing approach for review and 
approval by PIU and PIU-ESS;  

(iv) Sample and test sludge quality and check contamination through parameters 
agreed.  

(v) Prepare or review (if already existing) and agree reporting formats. 
 
14. The following reports shall be submitted by consultant/specialist to PIU/Employer and 
ADB: 

(i) Pre-Construction Report and Commissioning Report to PIU.  Include test analyses 
and discussion of results in the monitoring reports and advise/support the 
contractor in taking remedial actions if any of the test results are not within the 
required limits specified in Mongolian National Standards (if relevant)  


