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1.1 Overview

This Non-Technical Summary (NTS) presents the main findings and conclusions of the Environmental and
Social Impact Assessment (ESIA) undertaken for the proposed lignite fired combined heat and power
(CHP) plant, known as the CHP5 Project (hereinafter referred to as “the Project”). The Project will be
located approximately 16 kilometres (km) south east of Ulaanbaatar, Mongolia and will be developed by
ENGIE, Sojitz, Posco Energy and Newcom (together referred to as the “Consortium”). Figure 1.1 shows
the location of the Project in Mongolia.

Figure 1.1: Location of Project in Mongolia

The Consortium plans to develop the lignite fired power plant which will generate 463.5 Megawatts (MW)
gross of electricity and 587MW of thermal energy for district heating. The Government of Mongolia has
identified that a new power plant is required to meet increasing heating and electricity demands and to
address the ageing existing heat and power generation facilities in Ulaanbaatar. Construction and
commissioning of the Project is expected to take approximately 57 months in total and will be designed in
accordance with good international industry practice (GIIP).
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A conceptual visual representation of the Project and its layout is shown in Figure 1.2.

Figure 1.2:  Overview of main Power Plant Components

The Consortium has commissioned Mott MacDonald Ltd to act as the international environmental
consultant to conduct an international ESIA and associated Environmental and Social Management and
Monitoring Plan (ESMMP) of the Project to support obtaining international finance for the Project. This
international ESIA has been undertaken in parallel with the national Detailed Environmental Impact
Assessment (DEIA) which is required by Mongolian legislation. To undertake the DEIA to meet Mongolian
national requirements the Consortium has commissioned Nature Friendly LLC.

It is expected that the Project will seek finance from International Financial Institutions, as well as a
syndicate of commercial banks. To address the potential environmental and social requirements of a range
of potential banks that may wish to finance this Project, this ESIA has been undertaken in line with the
following international standards:

Asian Development Bank’s Safeguard Policy Statement (ADB SPS) (2009)
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International Finance Corporation Performance Standards (2012) and relevant Environmental Health
and Safety Guidelines

The European Bank of Reconstruction and Development (EBRD) Environmental and Social Policy and
related Performance Requirements (2008)

The Equator Principles (2013)

The ESIA is comprised of four volumes as follows:
Volume I: Non-Technical Summary (this volume)
Volume II: Environmental and Social Impact Assessment
Volume IlI: Technical Appendices
Volume IV: Environmental & Social Management and Monitoring Plan

1.2 Who is the Project Developer?

The Consortium, comprising of ENGIE, Sojitz, Posco and Newcom have been appointed by the GoM to

develop and operate all power generation assets.

1. ENGIE is a global energy player and an expert operator in the three key sectors of electricity, natural
gas and energy services.

2. Posco Energy is the energy business arm of Posco Group. It is the first and largest Independent
Power Producer (IPP) in Korea and operates in the fields of power generation, fuel cell and renewable
energy in the domestic market.

3. Sojitz is a major investment and trading firm in Japan and its business activities are wide-ranging,
covering amongst other things machinery, power, energy and mineral resources, chemicals and
plastics.

4. Newcom Group is a private investment company with a diverse portfolio of investments across
telecommunications, information technology, financial services, energy, real estate and mining
services.

1.3 Where can | find more information about the Project?
The ESIA will be available for the purpose of ongoing disclosure to Project affected communities and other

interested stakeholders. Copies of the draft ESIA report are disclosed in printed format and made available
on the Project and ADB websites which can be viewed at: www.chp5.mn and http://www.adb.org/projects.

The ESIA scoping consultation activities took place in August 2015 when four public consultation and
disclosure meetings were held with residents of the directly affected sub-districts. The objectives of these
activities were to:

Disclose information the proposed development of the Project

Engage key stakeholders by introducing the ESIA process

Identify additional key stakeholders

Identify concerns and opportunities to be addressed during the ESIA process

Consultation activities were undertaken with a number of stakeholders, including:
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= Governor of Khoroo 11

= NGO representatives

= Directly affected residents of the 11" Khoroo

= Residents of the 10" & 23" Khoroo (interested parties)

This NTS will be translated into Mongolian by the Consortium and hard copies will be disclosed in the local
communities to enable local stakeholders to raise comments and concerns before finalisation of the ESIA.
Public consultations during which the ESIA will be discussed will be organised in October 2015.

Further questions and comments on the Project can be addressed to:

Table 1.1:  Community Liaison Officer's contact details

Project Proponent Information

Name of Company CHP5

Address 10F, Naiman Zovkhis Building
21 Seoul Street
Ulaanbaatar 14251, Mongolia

Telephone 976-75555151
E-mail contact@chp5.mn
Website www.chp5.mn
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2.1 Why is the Project needed?

Coal-fired power plants provide the majority of power generation for Mongolia with a total installed capacity
of 836.3MW; however, the actual available power capacity is only 615MW. Due to the growing heating and
electricity demands from Ulaanbaatar and aging existing heat and power generation facilities, there is an
urgent need for the construction of a new district heating and power supply infrastructure to address the
growing vulnerability of heat and power supplies in Ulaanbaatar.

As a result of economic development and an influx in population from rural areas, heating and electricity
demands have increased every year by approximately 6% and 5% respectively and is expected to
continue rising by 4-5% annually until 2020. Reliable heat supply and electricity is a prerequisite to sustain
and increase economic development in Mongolia and its capital city Ulaanbaatar.

2.2 What and where is the Project?

The Project will be capable of generating 463.5 Megawatts (MW) gross of electricity in condensing mode
through 3 x 154.5MWe generation units or 587MW of thermal energy for district heating and 426MWe
gross of electricity whilst operating in combined heat and power mode. The key items of plant at the site
include:

Coal storage yard, coal conveyor and coal wagon defrosting facility

Three 154.5MW generation units

Emergency diesel generator

Air cooled condenser system (to cool the condensate from the steam turbine)

Stack (or chimney) and emissions abatement

One 170m stack

Ash handling system

Ash disposal facility (off-site)

Segregated waste management and chemical storage areas

Waste water treatment facility

Electricity sub-station which will be built by the GoM

Temporary facilities

The Project will also require the development of associated facilities, which are items of infrastructure that
are required to enable or support the Project, but do not form part of the Project responsibilities of the
Consortium, with other agencies responsible for their development. The associated facilities are their
developers are presented in Table 2.1

Table 2.1:  Associated facilities and their developers

A 220KV transmission line which will connect the Project to the Central Energy System network  Ministry of Energy

District heating pipeline which will connect the Project to Ulaanbaatar’s existing district heating Ministry of Energy
network

Additional railway lines/sidings which will connect the CHP5 site from the southeast Ulaanbaatar Railways
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Associated Facility Developed by

Raw water supply pipeline for use as make-up water in the power plant, as well as for potable Water Supply and

use Sewerage Authority of
Ulaanbaatar City
(USUG)

Wastewater discharge pipeline to connect discharge wastewater from the plant to the USUG UsuG

sewerage piping system

Electricity substation to export the electricity generated at the Plant Ministry of Energy

The proposed Project site is located within the Khuliin Valley between the paved road that connects
Ulaanbaatar with Nalaikh and the existing main railway from Ulaanbaatar to China. The Khuliin Valley is a
tributary of the Tuul River and the site is approximately 3km from the Tuul River’s southern bank at the
confluence with the Khuliin tributary. The location is approximately 16km south-east of Ulaanbaatar and is
within the tectonic fractured zone of valley between Bogd Khan and Bayanzurkh mountains (refer to Figure
2.1).

Figure 2.1: CHPS5 Project Location

Source: Mott MacDonald
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The site is approximately 45 hectares (ha) in area and is located in a currently un-industrialised area with
some existing permanent and seasonal residential developments. Although the site itself is located in the
valley with a relatively flat valley bed, the study area is characterised by the mountainous landscape. Two
mountain ranges run parallel to the valley - Bogd Khan and Bayanzurkh mountains - which curve to the
north-west towards Ulaanbaatar and its extensive residential areas. Settlements, although less dense than
in the city, spread almost to the site boundary, mainly along the north side. A ger community is located at
the sites south-east corner, between the existing highway and the railway line.

The vegetation in the immediate surroundings of the site is sparse, with limited number of trees, mostly
located along the river; however, the Project is located adjacent to the Bogd Khan National Park, a sacred
site with natural and cultural significance. Photo 2.1 and Photo 2.2 show the landscape of the Project area.

Photo 2.1:  Cattle grazing on the Project site Photo 2.2:  Landscape surrounding the Project
Source: Mott MacDonald Source: Mott MacDonald
2.3 When will the Project happen?

Table 2.2 presents the main development timescales that are currently envisaged for the Project. At the
time of writing, construction is due to commence in the first quarter of 2016.

Table 2.2:  Project programme

Feasibility study Complete
DEIA Underway (completion Q4 2015)
ESIA Disclosure October 2015

Final Disclosure Q1 2016
Construction duration (4.5 years) Q1 2016
Operation duration (25 years) 2020
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2.4 How were the Project site and technology selected?

A number of potential site alternatives for the Project have been evaluated through various feasibility

studies undertaken on behalf of the Government of Mongolia during the conceptual study of the Project:

1. A new combined heat and power plant to be built in Uliastai Valley on the eastern outskirts of
Ulaanbaatar

2. A new condensing power plant to be constructed at the Baganuur coal mine to produce electricity only,
while new heat only boilers are installed in Ulaanbaatar for heat supply

3. A new combined heat and power plant built at the existing CHP3 site, utilising most of the existing
infrastructure

Option three was initially the chosen option for the CHP5 project. However, the Ministry of Energy (MoE)
determined that this site was not suitable and an alternative site was subsequently selected:

4. A new combined heat and power plant to be built on a greenfield site approximately 20 kilometres
south-east of Ulaanbaatar in the Khuliin Valley.

The benefits of this selection are that it is located in the outskirts of the city, which means there are fewer
sensitive receptors in comparison with central Ulaanbaatar, and that it is in close proximity to existing rail
transport links.

Figure 2.2 presents the site alternatives in relation to the selected Project site.
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Figure 2.2:  Alternative site locations

Exploiting the benefits of renewable technology for Mongolia has some attractions in terms of improving
the diversification of supply; however, the relative intermittence of renewable energy generation, the very
critical need of constant heat supply to Ulaanbaatar during the winter, combined with size of plant required
for equivalent supply, when compared to fossil fuel generation, is an important factor to be considered.
Therefore a combined heat and power plant was considered to be the most appropriate technology for the
following reasons

Well established and understood technology with several large plants operating in Mongolia

Range of potential national providers for coal/lignite increasing security of supply

Cogeneration plant produces electricity, hot water for district heating and process steam for industry;

heating is especially important for Mongolia because of the extremely cold winters and the heating

demand.

The choice of technology used at the facility was based on economic, technical, environmental and local
considerations such as the availability of fuels, the operational requirements, market conditions and
network requirements. The Project was reviewed against the European Commission’s Best Available
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Technique (BAT) Reference (BREF) Notes for Large Combustion Plants (LCP) 2006, which is a guidance
document used as a basis for setting BAT for a site. The selected combustion technology is a circulating
fluidised bed (refer to Figure 2.3) boiler with the following systems:

Pulse-jet fabric filters to reduce particulate emissions

The addition of limestone to reduce Sulphur Oxide emissions

Selective non-catalytic reduction with urea injection to control Nitrogen Oxide emissions

An air cooled condenser to provide cooling in the absence of a suitable water supply.

Figure 2.3: CFB Technology

As shown in Figure 2.3, the circulating fluidised bed technology proposed uses a cyclone unit in which hot
flue gases and solid particles are separated. The larger solid particles that have not been fully combusted
in the furnace will be returned to the furnace to undergo the combustion process again. This allows for a
higher combustion efficiency of the fuel. Additional benefits of using circulating fluidised bed technology
boiler technology are as follows:

Low levels of nitrogen oxides (NO,) as a result of the low combustion temperatures.

Low sulphur dioxide (SO;) emissions — through the use of limestone and low combustion temperatures.

Use of low grade coals.

Fuel flexibility — a wide range of fuel characteristics can be used in a single boiler.
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3.1 What are the Project activities that could affect the environment and people?

It is recognised that a project of this scale and duration has the potential to impact the environment and the
community, both in a beneficial and adverse way. The activities that could cause the most important effects
include:
Direct impacts on air quality from the power plant’s emissions to air
Noise and vibration impacts on nearby sensitive receptors
Contamination of environments due to leakage and spillage of wastes
Impacts on landscape features
Impacts on soil related to the modification of the local topography (excavation and spoil disposal)
Direct and indirect impacts on ecology
Social impacts associated with:
Physical and economic displacement
Employment generation
Provision of electricity and heating
Workers well-being
Community health, safety and well-being

3.2 How was the Project assessed?

A thorough appraisal has been undertaken for potential impacts arising from the development of the
Project, including the above issues. The appraisal has included an Environmental Impact Assessment and
Social Impact Assessment (collectively presented as an ESIA). The assessment included:
Establishment of the baseline to understand current conditions at and around the proposed Project site
Prediction of impacts
Identification of mitigation measures to be included in the design, procedures, development and
management of the Project.

The appraisal process was supported by local consultation undertaken to ensure that the Consortium
understands and incorporates the concerns of local people from the surrounding villages into the process.

The significance of an impact is described based on a combination of the sensitivity of project affected
persons / environmental receptor and the magnitude of impacts. Where the ESIA found that the Project
could cause moderate to major significant impacts, then mitigation measures have been developed to
avoid, reduce or otherwise mitigate the effects and reduce their significance.

A summary of the key findings and the main mitigation measures identified for the social and
environmental impact is set out in this section. The ESIA presents the impacts of the Project in the
following chapters:

Air Quality

Noise and Vibration

Hydrology, Hydrogeology and Flood Risk

Greenhouse Gases
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Biodiversity and Ecology

Ground Conditions

Traffic and Transport

Landscape and Visual

Waste and Materials Management
Archaeology and Cultural Heritage
Social Impact Assessment

3.3 How will people and the environment be affected?

Whilst environmental and social issues interact, the findings of the ESIA broadly cover the following
themes:

Effects on people

Effects on the natural environment and resources

3.3.1 Effects on people

A major effect on people is the change in use of land resulting in physical resettlement and economic
displacement of the households that live on or near the Project site. A Resettlement Plan (RP) will be
produced for the Project which identifies all of the assets and people affected and sets out the approach to
compensating those affected individuals; both in terms of their homes and their livelihoods. The objective
of the RP is that no people will suffer economic loss or be provided with housing that is less than they have
now.

The Project is expected to require 3,100 workers at the peak of the construction phase, with approximately
20% of these workers sourced from the local labour market. The generation of employment is a beneficial
impact of the Project; this provides opportunities for local people to access jobs and to undertake training
to develop new skills.

The construction activities will generate traffic, noise, dust and emissions, and waste. There will be a large
increase in the number of vehicles (including heavy goods vehicles or HGV’s) using particular routes to
transport soil/rock, concrete and steel, and key power plant items. Therefore, measures to manage traffic
and prevent accidents will be employed.

In addition to noise from traffic, construction activities such as site preparation, excavation and foundation
development, and materials delivery can create a nuisance. This potential nuisance can be reduced
through avoiding traffic routing through community areas where possible and undertaking construction
activities in accordance with best practice, including the use of acoustic screening (e.g. earth bund or
hoarding) along sensitive parts of the site boundary and programming of construction noisy works to
daytime periods only. Impacts from dust and emissions will be managed by techniques including dust
suppression by dampening, speed limits for trucks and vegetating surfaces of stockpiled soil/rock.
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During construction and operation there will be an impact on the landscape features, visual amenity of the
area and on the setting of the Bogd Khan Mountain predicted from the creation of new CHP5 related
infrastructure. Where possible, landscaping will therefore be used around the site to include native tree
species to soften the effect of the new infrastructure.

During operation, the main impacts on air quality as a result of stack emissions will be located away from
Ulaanbaatar and either to the south east of the Project or over areas of high ground. The plant has been

designed to emit very low concentrations of pollution, which are much lower than the existing CHP plants
in Ulaanbaatar; however, emissions from the stack will also be continuously monitored to make sure they
remain below the low levels included in the Project design.

There is a potential for the emission of coal dust generated from the coal storage yard and coal handling
facilities and conveyors. A number of measures to minimise dust have been included in the design of the
plant, for example coal will be transported from the rail wagons to the coal storage yard via an enclosed
system, a telescopic chute will be used at coal yard to assure delivered coal falls with lower impact which
reduce dust generation and a dust suppression system will be utilised using recycled water. Additional best
practice techniques will also be used to mitigate potential impacts, including the use of fences and profiling
of coal to reduce wind-blown dust and machinery to compact coal yard.

The operation of the Project will also have a number of positive impacts. The Project will increase the
supply of heat and electricity for Mongolia, which will provide essential social services for the region and
contribution to economic development and health benefits from reduced household stove usage. In
addition, the diversion of the Khuliin River will indirectly have a positive impact on downstream
communities through the implementation of a flood warning system.

3.3.2 Effects on the natural environment and resources

The Project is expected to generate some adverse impacts on the local natural environment. In particular,
the natural floodplain and river shape/structure will be fundamentally altered through the site area. The
required flood mitigation measures to protect the site are significant and alter the natural drainage patterns
and there is a risk of flash flooding during both construction and operation. Mitigation measures have been
designed to an appropriate flood return period but there remains a residual risk if a larger flood event
occurred.

There will be large volumes of spoil generated from the excavation works during construction. The spoil
material that cannot be reused in construction activity will be distributed to a spoil disposal site, the location
of which is yet to be determined. The location of the site will be selected in accordance with national
legislation and international guidelines.

Water consumption during operation is considered to be low for a Project of this nature. The plant has
been designed to use air cooled condensers, which use significantly less water than other power plant
cooling options. In addition, water conservation and water recycling measures (including use of
stormwater) will be used as much as possible to reduce water consumption. Waste water will not be
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discharged to the Khuliin River and process areas, including the coal yard, will be suitably lined and
maintained to minimise the risk of groundwater contamination, as the Khuliin Valley is upstream of some of
the drinking water sources for Ulaanbaatar.

Running at full CHP mode and based on the full capacity for 8,000 hours / year the plant will emit
approximately 4 million tonnes of carbon dioxide equivalent (tCO,e). These emissions mainly arise from the
burning coal to produce heat and electricity. The Project could represent between 10 and 15% of total
emissions in Mongolia, while at the same time providing a substantial amount of heat and power; however,
the CHP technology used on this Project is key to reducing GHG emissions (principally CO,) in Mongolia
over time.

3.4 Cumulative impacts with other projects and trans-boundary impacts

Cumulative impacts are those impacts that may result from the combination of past, present or future
actions of existing or planned activities in a project’s area of influence. While a single activity may not itself
result in a significant impact, it may, when combined with other impacts in the same geographical area and
occurring at the same time, result in a cumulative impact that is significant.

The developments which have been identified as being likely to contribute to cumulative impacts have
been identified in Table 3.1.

Table 3.1:  Review of planned developments in Ulaanbaatar and the surrounding area

Estimated
Development Location Schedule Features
The New Located in the Khushigiin Khundii 2012-2016 o The main components of construction
Ulaanbaatar valley, Sergelen sum, Tuv include a three-storey passenger terminal
International province, approximately 50km building covering an area of 37,000m2, an
Airport (NUBIA) southwest of Ulaanbaatar Air Traffic Control (ATC) tower, an
operations building
» The development will also include a 28MW
heating plant, and a 3,600m long and 45m
wide concrete based runway
e The runway construction will involve the
transfer of about three million cubic metres
of earth
Amgalan Heat Approximately 10km north of the Operational » Height of Chimney — 120 metres
only Boiler (HOB) ~ CHPS site late 2015 o Height of the boiler — About 40-41 metres
o Number of boilers - 3 x 116 MW
Associated Facilities .

Transmission line  From Songino substation to CHP5. 2016 — 2019 e Steel lattice structures
The transmission line is 85km long,
routed around the southern side of
Bogd Khan National Park. The
route of the transmission line will
be outside of the protected area of

220KV high voltage transmission line

Bogd Khan.
District heating From the Project site to central and  2016-2019 » Over ground pipeline with diameter of 1,000
14 330177/PWR/ENS/1/B October 2015
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Estimated
Development Location Schedule Features
pipeline eastern areas of Ulaanbaatar — 1,200 mm

The route of the district heating
pipeline will be outside of the
protected area of Bogd Khan.

Railway spurs From the existing railway line that 2016-2019 » New rail spurs and stablings
and stabling: runs to the south of the site

The route of the railway spur will
be outside of the protected area of
Bogd Khan.

Raw water Detailed routes of the pipelines are  2017-2018 Details yet to be determined
supply pipeline yet to be determined.
and wastewater

¢ Rerouting of the existing rail line

discharge

pipeline

Electricity Within south-eastern corner of the 2017-2019 220KV gas insulated switchgear (GIS)
substation Project site Approximately 0.5ha (including a GIS building
located at project of 15 x 50m)

site

Assessments have been undertaken at a high level in the context of broad development parameters
sufficient to provide an understanding of the likely environmental and social impacts of future
developments in combination with the development of this Project.

No significant cumulative impacts are expected with the New Ulaanbaatar International Airport or Amgalan
HOB; however, it is considered that there might be significant adverse cumulative impacts associated with
the construction of the associated facilities. Development of these facilities will be undertaken throughout
the construction period of the Project and there might be major adverse impacts to the road network,
including noise nuisance, congestion and delays. The associated facilities will need to be assessed in
accordance with national legislation and applicable international standards and guidelines. Management of
these impacts will be the responsibility of the developer in collaboration with the Consortium.

Any additional future developments will be required to follow the national EIA process and be required to
obtain the relevant approvals. In addition, if any future developments seek international funding the project
would be required to undertaken an ESIA in accordance with the applicable international guidelines.

Transboundary effects mean serious effects within the jurisdiction of a Party as a result of an industrial
accident occurring within the jurisdiction of another Party.! The Project will not have any effects on other
countries; its effects are on a local / regional scale. Transboundary effects have therefore not been
considered as part of this ESIA.

! The Convention of Transboundary Effects of Industrial Accidents (1992)

15 330177/PWR/ENS/1/B October 2015
CHP5 Non-Technical Summary



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

3.5 How will the Consortium manage environmental and social impacts?

The Consortium has developed an ESMMP that draws upon the management and mitigation measures
which have been defined in the ESIA. The ESMMP is presented as Volume Il of the ESIA documentation.
The primary objective of an ESMMP is to safeguard the environment, site staff and the local population
from Project activities that may cause harm or nuisance. The ESMMP is the basis of the environmental
and social protection measures to be implemented by the Consortium and its contractors.

Responsibilities for implementation are outlined in the ESMMP and fall to either the Consortium or the
various contractors. The implementation of the ESMMP ensures Environment Health and Safety
performance is in accordance with international standards and best practice.

Moving into the operational phase, the Consortium will develop an environmental and social management
system, to cover all Project components, in line with international standards such as International
Organisation for Standardization’s ISO 14001. This will ensure best practice with regards to environmental
and social management are imbedded into the operational philosophy of the Project.
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1.1 Overview

As a result of increasing heating and electricity demands and the ageing existing heat and power
generation facilities in Ulaanbaatar, the Government of Mongolia (GoM) has recognised that a new power
plant is required to address the vulnerability of heat and power supply in the city. Accordingly, ENGIE,
Sojitz, Posco Energy and Newcom (together the “Consortium”) have been appointed by the GoM to
develop a 450MW electricity and 587MW thermal power lignite fired combined heat & power (CHP) plant,
known as the CHP5 Project, (hereafter referred to as the ‘Project’). The Project will generate enough
electricity to power over 400,000 homes and provide enough heat for nearly 80,000 households in
Ulaanbaatar.

A 45 hectare (ha) greenfield site, which is located approximately 16 kilometres (km) south east of
Ulaanbaatar city in the Khuliin River Valley, between the paved road that connects Ulaanbaatar with
Nalaikh and the main trans Mongolian railway line, has been selected for the Project by the GoM.

The Consortium has commissioned Mott MacDonald Limited to act as the international environmental
consultant to conduct an international Environmental and Social Impact Assessment (ESIA) and the
associated Environmental and Social Management and Monitoring Plan (ESMMP) for the Project to
support obtaining international finance for the Project. This ESIA has been undertaken in parallel with the
national Detailed Environmental Impact Assessment (DEIA) which is required by Mongolian legislation. To
undertake these national requirements the Consortium has commissioned Nature Friendly LLC.

1.2 Project Summary

The Project will consist of a lignite fired power plant will be capable of generating 463.5 Megawatts (MW)
gross of electricity in condensing mode through 3 x 154.5MW, generation units or 587MW of thermal
energy for district heating and 426MW, gross of electricity whilst operating in combined heat and power
mode. The generation of energy in the form of electricity and thermal energy for district heating will be
through three extraction turbines, with steam raised in three circulating fluidised bed (CFB) boilers.
Electricity generated will be exported to the Mongolian electricity grid. Hot water for distribution to the
district heating network shall be produced from the steam extracted from the turbines.

The GoM has selected a site at the existing Baganuur mine where an ash disposal facility will be
established for the disposal of ash generated by the plant. The facility will be the responsibility of the
Consortium. Ash will be transported from the plant to the ash disposal facility by rail.

The Project will also require the development of associated facilities, which are items of infrastructure that
are required to enable or support the Project, but do not form part of the Project responsibilities of the
Consortium, with other agencies responsible for their development. These include:

1. 220 kilovolt (kV) gas insulated substation (GIS) which will connect the Project and a 220kV
transmission line to the Central Energy System (CES) network. The GIS substation will be located
within the site boundary.

2. District heating pipeline which will connect the Project to Ulaanbaatar’s existing district heating network

1 330177/PHR/ENS/1/C October 2015
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3. Additional railway lines/sidings and stabling area which will connect the CHP5 site from the southeast
4. Raw water supply pipeline for use as make-up water in the power plant, as well as for potable use
5. A sewage pipeline, connecting to the existing sewerage system.

A detailed project description and an overview of the site is provided in Chapter 2.
1.3 Financing of the Project

It is expected that the Project will seek finance from International Financial Institutions (IFls), as well as a
syndicate of commercial banks. To address the potential environmental and social requirements of a range
of potential banks that may wish to finance this Project, this ESIA has been undertaken in line with the
following international standards;

Asian Development Bank Safeguard Policy Statement (ADB SPS) (2009)

International Finance Corporation (IFC) Performance Standards (PS) (2012) and relevant

Environmental Health and Safety(EHS) Guidelines

European Bank of Reconstruction and Development (EBRD) Environmental and Social Policy (ESP)

and related Performance Requirements (2014)

The Equator Principles (EqPs) (2013)

1.4 Purpose of the ESIA report

The purpose of this ESIA, and the ESMMP which accompanies it, is to assess the Project’s potential
environmental and social impacts, in order to satisfy the principles of the international standards and
guidelines identified in Section 1.3, and to define appropriate mitigation and management measures in
accordance with international standards.

In accordance with international lending requirements identified above, the ESIA will present the findings of
the environmental and social impact assessment of the project in compliance with all applicable
regulations, legislation and guidance.

The objectives of this ESIA are to:

1. ldentify and assess the potential environmental and social impacts that the Project may have on the
environment and communities within its area of influence

2. To avoid, or where avoidance is not possible, minimise, mitigate or compensate for adverse impacts on
the environment and communities

3. To ensure that the effected communities’ are appropriately engaged on issues that could potentially

affect them

4. To promote improved social and environmental performance through the effective use of management
systems
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A scoping exercise has been conducted to define the terms of reference for this assessment and to identify
the key environmental and social aspects and potential impacts relevant to the Project. Therefore the
degree of appraisal required for each aspect will differ in accordance with potential significance of impact.
While this ESIA aims to identify both positive and negative impacts associated with the development of the
Project, it is inherently more focused on describing and mitigating potential negative impacts. However
where possible, opportunities to enhance positive impacts have been identified. Further discussion relating
to the ESIA methodology has been addressed in Chapter 5 of this ESIA.

1.5 Structure of the ESIA report

This ESIA is comprised of four volumes organised as presented in Table 1.1. This report comprises
Volume Il of the overall ESIA documentation.

Table 1.1:  Structure of this ESIA

Volume No. (and contents) Title

Volume | Non-Technical Summary

Volume Il Environmental & Social Impact Assessment

Chapter 1 Introduction

Chapter 2 Project Description

Chapter 3 Project Need and Analysis of Alternatives

Chapter 4 Policy, Legislative and Institutional Context

Chapter 5 ESIA Methodology

Chapter 6 Information Disclosure, Consultation and Participation

Chapter 7 Air Quality

Chapter 8 Noise and Vibration

Chapter 9 Hydrology, Hydrogeology and Flood Risk

Chapter 10 Greenhouse Gases

Chapter 11 Biodiversity and Ecology

Chapter 12 Ground Conditions

Chapter 13 Traffic and Transport

Chapter 14 Landscape and Visual

Chapter 15 Archaeology and Cultural Heritage

Chapter 16 Waste and Materials Management

Chapter 17 Social Impact Assessment

Chapter 18 Assessment of Associated Facilities

Volume lli Appendices and Supporting Documents

Volume IV Environmental & Social Management and Monitoring Plan (ESMMP)
3 330177/PHR/ENS/1/C October 2015
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Contact details for enquires on this ESIA are given below:

Project Proponent Information
Name of Company CHP5
Address 10F, Naiman Zovkhis Building

21 Seoul Street
Ulaanbaatar 14251, Mongolia

Telephone 976-75555151

E-mail contact@chp5.mn

Website www.chp5.mn
4 330177/PHR/ENS/1/C October 2015
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2.1 Overview

This chapter provides a description of the proposed Project and its associated facilities. The Project
comprises a lignite fired CHP plant which can operate in two modes:

Condensing mode (463.5MW of electricity through 3 x 154.5MW (gross) generation units)

CHP mode (between 426MW, gross and 587 MW, depending on load)

The key components of the Project at the site include:
Coal storage yard, coal conveyor and coal wagon defrosting facility
Start-up boiler
Three 154.5MW, (minimum) generation units
Emergency diesel generator
One 170m stack
Air cooled condenser (ACC) system
Emissions abatement systems
Waste water treatment facility
On-site ash handling system
Segregated waste management and chemical storage areas
Temporary facilities during construction

The associated facilities for the Project will include:
220 kV GIS which will connect the Project and a 220kV transmission line to the CES network
District heating pipeline which will connect the Project to Ulaanbaatar’s existing district heating network
Additional railway lines/sidings and stabling area which will connect to the Project site from the
southeast
Raw water supply pipeline for use as make-up water in the Project, as well as for potable use and a
sewage pipeline, connecting to Ulaanbaatar’s existing sewerage system.

Further detail on the associated facilities is included in Section 2.10.
2.2 Site Location

The Project site is located within the Khuliin Valley between the paved road that connects Ulaanbaatar with
Nalaikh and the existing main railway from Ulaanbaatar to China. The Khuliin Valley River is a tributary of
the Tuul River and the site is approximately 3km from the Tuul River’s southern bank at the confluence
with the Khuliin tributary. The Project site is located 50m from the limited zone, and 2km from the protected
zone of the Bogd Khan National Park Special Protected Area.

The Project site is approximately 45 hectares (ha) in area and is located in a currently un-industrialised
area with some existing residential developments. Land use in the vicinity of the Project site comprises:
Bogd Khan National Park
Low density residential developments
Existing transmission lines

5 330177/PHR/ENS/1/C October 2015
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Existing roads and railway line

The Project site is located within the tectonic fractured zone of valley between Bogd Khan and Bayanzurkh
mountains. The ground surface is slightly inclined from southeast to the northwest. The ground surface
elevation varies between 1,355m and 1,362m.

An overview of the Project site location in relation to Ulaanbaatar is illustrated in Figure 2.1, whilst Figure
2.2 shows the general layout of the Project in the context of proposed associated facilities and nearby
residential areas.

6 330177/PHR/ENS/1/C October 2015
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Figure 2.1:  Site Location
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Figure 2.2: General Layout of the Project Site

330177/PHR/ENS/1/C October 2015
8 CHP5 ESIA



CHPS5 Environmental and Social Impact Assessment
Volume Il - ESIA Mott MacDonald

2.3 Power plant components

Figure 2.3 shows the location of the main components of the Project which are discussed further in the
sub-sections below.

9 330177/PHR/ENS/1/C October 2015
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Figure 2.3: Layout of main power plant components

Source: Consortium
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2.3.1 Fuel

The Project will be fuelled by lignite coal with 30% of the required fuel expected to be sourced from the
Baganuur coal mine and 70% expected from the Shivee-Ovoo coal mine (refer to Figure 2.4). It is
estimated that the plant will have a coal consumption of 10,187 tonnes/day.

The following coal deliveries are anticipated during the operation of the Project:

= Three trains per day (two of 44 wagons and one of 23 wagons) from Shivee-Ovoo to CHP5 (maximum
6771 tonnes)

= Two trains per day (one of 34 wagons and one of 22 wagons each) from Baganuur (maximum 3416
tonnes)

A railway capacity study completed for the Project has shown that the existing Trans-Mongolian railway
has the capacity to guarantee the transportation of coal to the Project site, even during peak loads. Coal
will be transported from the aforementioned coal mines to the Project site with trains via the existing Trans-
Mongolian railway line.

A new stabling area outside the Project site and railway spur will be constructed from the existing railway
line that runs to the south of the site which is defined as an associated facility. The Project site will
incorporate a locomotive shed and an unloading area for coal. Coal will be transferred via conveyors from
the unloading area to the coal storage yard. From the storage yard, coal will be crushed and then
transferred to the boiler house storage bunkers to be used in the CFB boilers.

The Project will be designed to meet performance objectives (i.e. output) and all emissions limits
applicable with the fuel specification design range, as identified in the coal composition analysis in Table
2.1.

Table 2.1:  Coal composition

Shivee  Shivee Shivee  Shivee  Shivee

Ovoo Ovoo S2 Ovoo Ovoo Ovoo Baganuur Baganuur Baganuur
Analysis dried S3 S4 S5 B1 B2 B3
Proximate analysis (as received)
Total Y%owt 36.10 40.50 40.70 38.00 42.50 30.00 33.00 38.00
moisture
Volatile Yowt 24.87 23.41 23.17 24.13 24.87 25.65 36.62 22.88
matter
Fixed Yowt 29.58 27.59 27.63 24.37 2413 25.55 30.88 21.12
carbon
Ash Yowt 9.45 8.50 8.50 13.50 8.50 14.80 9.50 18.00
Total Y%owt 100 100 100 100 100 100 100 100

(dry ash free basis)

Volatile Yowt 45.67 43.00 42.70 45.00 50.76 43.00 43.90 45.00
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Shivee Shivee  Shivee
Ovoo S2 Ovoo Ovoo Baganuur Baganuur Baganuur

Analysis X S4 B1 B2 B3
matter

Ultimate analysis (as received)

Carbon Yowt 39.43 44.31 34.34 33.50 35.48 40.00 39.70
Hydrogen  %wt 3.00 1.75 2.74 2.70 2.70 2.70 2.50
Sulphur Yowt 0.67 0.53 0.90 0.30 0.60 0.40 0.36 0.50
Oxygen Yowt 10.86 3.96 12.24 11.70 9.77 11.50 14.44
Nitrogen  %wt 0.50 0.45 0.58 0.30 0.45 0.60 0.50
Ash Yowt 9.45 8.50 8.50 13.50 8.50 14.80 9.50
Moisture ~ %wt 36.10 40.50 40.70 38.00 42.50 30.00 33.00
Total Yowt 100.00 100.00 100.00 100.00 100.00 100.00 100.00
12 330177/PHR/ENS/1/C October 2015
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Figure 2.4:  Location of coal mines utilised for the Project

Source: The Consortium

330177/PHR/ENS/1/C October 2015
13 CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

2.3.2 Coal storage yard

The coal storage yard will be located at the northern point of the Project site. The storage yard will be
210m x 198m, an area of 41,580m?. The net volume of coal storage is estimated at 460,760m? based on a
stack height of 15m and an angle of 38 degrees. The coal yard has been sized to provide capacity for
approximately 30 days of operation. The coal storage yard will be surrounded by a concrete wall and fabric
pad which will shield the coal from wind and prevent the spread of dust. The storage yard will be lined with
approximately 200mm of firmly compacted clay to prevent the infiltration of contaminated water into the
soil.
2.3.3 Boiler fuel system

The boiler fuel system is comprised of coal storage bunkers, coal feeders and a fuel oil system which is
used in system start-up and flame stabilisation at low loads. The coal is crushed before delivery to the coal
storage bunkers from where it is transported by gravimetric coal feeders into the boilers. The fuel oil
system stores the fuel oil in specific fuel oil tanks and supplies light fuel oil (LFO) with transfer pumps to
the boilers during start-up or shut-down activities.

2.3.4 Other materials

Table 2.2 presents other key materials which will also be used at the Project site. The location of materials
storage is shown in Figure 2.3.

Table 2.2:  Raw materials used at the Plant
Limestone Desulphurisation Estimated Sourced from Rail Limestone
of flue gases 100,000 ton/yr local mines Transferred from storage building
the wagon of 49.2 x 40 x
dumping facility 9.6m height.
to the limestone
storage building.
Urea Used in the Estimated 8,500 Source to be Road Tank (x3)
removal of ton/yr identified during
nitrogen from the construction
flue gas using phase
Selective Non-
Catalytic
Reduction
(SNCR)
Fuel oil Start up, Estimated 2,000 Purchased froma Road Tank (500m3)
stabilisation of ton/yr local distributor
combustion
conditions, diesel
generators.
Sand Bed material for Estimated 500 Purchased locally Road Silo (3 x 60 tons)
CFB boiler ton/yr
14 330177/PHR/ENS/1/C October 2015
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2.3.5 Circulating fluidized bed boilers

Three CFB boiler units (each producing 572 t/hr steam) will be installed at the Project site. Each boiler had
has a footprint of 46.3m x 42.0m, and a height of 64m. Each boiler will provide steam for a steam
extraction turbine/generator unit with a minimum electrical (gross) rating of 154.5MW,. Hot water for
distribution to the district heating network shall be produced from the steam extracted from the turbines.

As shown in Figure 2.5, the CFB technology proposed uses a cyclone unit in which hot flue gases and
solid particles are separated. The larger solid particles that have not been fully combusted in the furnace
will be returned to the furnace to undergo the combustion process again. This allows for a higher
combustion efficiency of the fuel. Heat in the form of hot air, hot water and steam will be produced in the
different sections of the furnace and backpass of the boiler sections called; vaporizer, economizer, super
heater, re-heater and air heater.

Hot air is injected into the furnace which allows for combustion at relatively lower temperatures of 800 -
950°C which greatly reduces the amount of nitrogen oxide emissions compared to other boiler
technologies. The use of urea injection will further reduce the nitrogen oxide emissions to meet required
emission limits.

The use of crushed limestone (CaCO3) in the furnace bed causes a reaction with the SO, emitted from the
fuel and forms calcium sulphate which is then removed from the system as a solid, with the fly ash.

Figure 2.5: CFB technology

UE GAS
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2.3.6 Boiler air and gas system

Flue gas is transported through the boiler by the boiler air and gas system, which also supplies combustion
air to the boiler. The flue gas leaving the furnace passes through large cyclones which recirculate larger
particles transported with the flue gases back to the fluidized bed. Lighter fly ash and the remaining flue
gas pass through the convective elements of the boiler i.e. the superheater, reheater and economiser,
which transfer heat from the flue gases to the water and steam of the steam cycle. The feedwater is heated
in the economiser, while the superheater and reheater heat the steam supplied to the turbine and then to
the district heating system.

To remove the entrained fly ash, gypsum and un-reacted limestone from the desulphurisation process;
cooled flue gas is passed through a fabric filter flue gas cleaning system. Induced draft fans will then
discharge the cleaned flue gas into the atmosphere via the stack.

2.3.7 Steam turbines

The boiler steam system conveys superheated and reheated steam between the boiler and the turbine.
The main steam system delivers superheated steam to the high-pressure turbine, while the reheat steam
system returns exhaust steam from the high pressure turbine to the boiler, where it is again heated before
being supplied to the intermediate pressure turbine. Steam from the boilers feed to the condensing and
reheat turbine generators. Hot water for distribution to the district heating network is produced from the
steam extracted from the turbines or reheat steam connection.

2.3.8 Air cooled condensers

Due to limited water resources in the area, ACCs will be used to cool the condensate from the steam
turbines.

In an ACC, a series of cells containing finned tubes are mounted on a steel structure. Air is forced by an
electric motored fan into the cells, where heat exchange between the air and the steam in the finned tubes
occurs. This heat exchange condenses the steam, which results in steam being converted back into water
which is then collected and re-used in the continuous water steam cycle.

2.3.9 Stack

A single multi-flue stack of 170m with a diameter of 7.8m and a velocity of 18.1m/s will be constructed for
the Project to ensure effective dispersion of emissions to air.

This stack height was determined through the Atmospheric Dispersion Modelling System (ADMS), a
computer based model of dispersion in the atmosphere of pollutants released from single or multiple
sources which may be point, area or line sources.
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2.3.10 Emissions to air and emissions abatement technology

Table 2.3 provides a summary of the abatement technologies that will be used to control emissions from
the plant and the emissions levels that the Project will achieve:

Table 2.3:  Emissions abatement technology implemented at CHP5

Sulphur oxides (SOy) Direct injection of limestone into the 150 mg/Nm®
CFB boilers
Oxides of nitrogen (NOy) Relatively low combustion 150 mg/Nm®

temperatures in the CFB boilers
generally result in less generation of
thermal NOx compared to other boiler
technologies.

Selective non-catalytic reaction
(SNCR) utilising urea injection will be
installed

Particulates Fabric filters will be installed to remove  30mg/Nm?3, dry, at 6% O2
particulate matter from the flue gas
prior to exiting the stack.

The limitation of carbon monoxide (CO) production is directly related to the quality of combustion. CFB
boilers are recognised to have adequate combustion efficiency. As such, no further mitigation measures
need to be implemented.

2.3.10.1 Monitoring

A Continuous Emission Monitoring System (CEMS) will be installed for each unit to monitor compliance of
the emissions released via the stack. The following parameters will be measured:

NOy

SO,

CO

Total particulates

Flue gas temperature and pressure.

2.3.11 Water Use

The Project will have an estimated average daily water demand of 10-11 Million Litres of Water (MLD) per
day in winter and 2-3 MLD in summer. Water demand will be higher in the winter due to the need to
provide make-up water for the district heating system. It is intended that a water supply agreement (WSA)
is put in place with National Agency and Sewerage Authority of Ulaanbaatar City (USUG) for the Project to
be supplied as an industrial customer via a piped water supply. Raw water will be demineralised and used
as make-up water in the power plant and also for potable use.
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2.3.12 Water treatment

Raw water piped to the plant will be treated via a demineralisation treatment plant for use in the power
plant, make-up water supply to the district heating network as well as for potable use. The Demineralized
Water Treatment System (DWTS) will remove oxygen, carbon dioxide and other dissolved gasses, along
with various minerals from the water that could cause corrosion or scaling on metal surfaces, and produces
high purity water required for use in the boilers. A separate water treatment system will be installed for the
supply of district heating make up water.

A number of chemicals will be used in the water treatment process. The chemicals storage capacity will be
seven days of maximal consumption and the tanks will be equipped with a bund wall for a volume equal to
110% of the tank.

2.4 Ash handling system, storage and disposal

Ash will be generated from the coal combustion process and will be comprised of bottom ash and fly ash.
Quantities of each are provided in Table 2.4. Table 2.5 provides the ash analysis for the combustion of
coal from both Baganuur and Shivee Ovoo.

Table 2.4:  Ash Quantities produced by the Project.
Ash production Fly ash Bottom ash Total

Maximal daily (boiler 1,264 t/day 485 t/day 1,749 t/day
maximum continuous rating

(BMCR), coal with highest

ash cont.)

Table 2.5:  Ash Analysis

Component /3 Baganuur Shivee Ovoo
Silicon dioxide SiO; 41.25 43.2
Aluminium oxide Al20; 15.7 11.65
Titanium dioxide TiO, 0.75 0.5
Iron Oxide Fe;0s 16.3 10.15
Phosphorus pentoxide P20s 0.2 0.05
Sulphur trioxide SO; 6.55 13
Calcium oxide Ca0O 13.75 16.55
Magnesium oxide MgO 1.85 1.9
Sodium oxide Na;O 0.2 0.25
Potassium oxide K20 1.4 1.05
Manganese dioxide MnO, 0.7 0.2
Others 1.35 1.5

Total 100 100

Source: SGS Mongolia LLC (November 2014)
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Bottom ash is produced from the non-combustible material that settles to the bottom of the boiler. Bottom
ash will be discharged from the boiler, cooled and then transferred by a pneumatic conveying system from
the ash hoppers to a common bottom ash silo.

Fly ash is the result of the combustion of coal and is ash which has become entrained in the flue gases
which emanate from the units. Additionally gypsum and un-reacted limestone originating from the
desulphurisation process will be entrained in the flue gases. The Project will be installed with fabric filters
which serve to remove fly ash particles and gypsum and un-reacted limestone from the flue gases thereby
lowering the particulate concentration prior to emission to air via the exhaust stack. Fly ash will be
collected by the fabric filters will be conveyed pneumatically by air compressor to one of three dry ash silos
on-site for storage.

Fly ash will be collected and temporarily stored in dry silos on the site. There will be one fly ash silo for
each of the generator units and the silos will have the capacity to store 72 hours of ash. The fly ash
handling system will be designed to manage the worst case scenario that is, burning the lowest quality
coal, with the highest ash and sulphur content. Bottom ash will be collected and temporarily stored in a dry
silo. There will be one bottom ash silo for the Project and it will have the capacity to store 72 hours of
bottom ash.

The three fly ash silos and the bottom ash silo shall be installed at the railway area of the site. The silos
and associated infrastructure will be designed for discharging ash onto train wagons as well as trucks, to
enable transport to the ash disposal area by train and to an emergency ash disposal area by truck.

An emergency ash disposal area with 30 days capacity for both fly ash and bottom ash will also be located
at the site. Ash temporarily stored in this area will be stored in impermeable bags within the emergency
ash disposal area. The area will be constructed on a compacted clay layer of one metre thickness. The
exact design and required thickness will be determined during Project detailed design phase, with the
minimum requirement that there shall be no possibility of infiltration in the groundwater. A collection pipe
network will be constructed inside the drainage layer and connected to the waste water treatment plant.

In the long term, it is intended to develop a commercial market for the waste ash from the Project, and its
use in cement production and road building has been highlighted. However, such markets do not presently
exist in Mongolia and would be unable to utilise the ash waste produced.

2.5 Off-site Ash Disposal Facility

To address this and the uncertainty over the long term availability of ash disposal areas, the Consortium
has identified a potential ash disposal site on the east side of the Baganuur mine located approximately
132km from the Project site, which will have sufficient capacity to store ash for 25 years. A conceptual
study is currently in progress for the facilities, which will be designed, constructed and operated as
required to manage the properties of the ash to be disposed of and subject to relevant environmental
standards.
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Ash generated by existing CHP plants in Ulaanbaatar using the same coal as this Project is not classified
as hazardous waste.

A separate ESIA will be undertaken to assess the potential environmental and social impacts associated
with the ash disposal facility.

Periodically throughout the life of the power plant, a review of potential off-takers for the use of the ash will
be undertaken.

2.5.1 Wastew ater treatment

All waste water from the site will be collected and treated prior to being discharged to the city sewage
system. Approximately 1,523m3/day of wastewater effluent from the plant will be discharged into the
sewerage system controlled by USUG. Water authority has confirmed that the capacity to treat waste
water from the Project is available. A feasibility study is being completed on behalf of international lenders
which will be produced in November 2015. The study will contain the details of the treatment plant
technology. Effluent limits specified by USUG are presented in Volume Ill, Appendix L.

Some water from the process will be recycled and stored in a water recycling pond on the site. This water
will be used to control dust on site. The waste water treatment system will treat chemical wastewater, oily
water and sewage and storm water. Each of these types of waste water will be treated by a separate
process, each of which is outlined in the following sub-sections.

2.5.1.1 Chemical waste water treatment

Chemical waste water will be sourced from the boiler chemical dosing and sampling system, the
demineralized water treatment system and the boiler blow down drain.

If needed this water will be treated with sodium hydroxide (NaOH) and hydrochloric acid (HCI) to neutralize
the water and after meeting the necessary quality it will then be discharged to the water recycling pond or
into the city sewerage system.

2.5.1.2 Oily waste water treatment

Oily water runoff from the oil handling area will be collected in a sump and pumped on demand to the oily
water collection pond. This pond has an oil separator which skims the oil from the surface of the pond. The
skimmed oil will be transferred to the oil sludge pond and the remaining water will then undergo secondary
treatment.

2.5.1.3 Sewage treatment

Approximately 125m3/day of sewage will be generated at the workshop, offices and temporary buildings at
the site. Sewage will be collected in a collection sump and transferred on demand to the wastewater
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treatment facility before being discharged to the water recycling pond or discharged to the sewerage
system.

2.5.1.4 Ash yard storm water treatment

Storm water from the ash yard will be collected in the ash yard storm water point and then discharged to a
sand filter by a pump. Water that has been clarified through the sand filter will be transferred to a pH
regulating tank where HCI and NaOH will be used as treatment chemicals. The treated water will be
discharged to the site boundary or ash yard for use as a dust suppressant.

2.5.1.5 Coal yard storm water treatment

Storm water from the coal yard will be collected in the coal yard storm water pond. Gravity will be used to
clarify the water, with the clarified water being discharged to the site boundary or provided for dust
removal.

2.5.2 Auxiliary system and equipment

2.5.2.1 Fuel and chemical use

Diesel will be used for start-up boiler and start-up burners in the CFB boiler during start-up of the Plant and
in the event of a plant shutdown. A diesel fuel oil system including a fuel oil storage tank and fuel oil
unloading pumping and forwarding pumps will provide fuel for the start-up burners and will pump oil to the
day tanks for the emergency diesel generators.

Fuel and chemicals will be stored in a suitably bunded areas and the chemical storage area will be covered
and locked.

2.5.2.2 Waste management

Waste will be managed through the Project Environmental and Social Management System (ESMS)
developed in accordance with the national requirements for waste management. A dedicated central waste
collection and storage area will be identified with facilities for the segregation of wastes for off-site disposal.
A covered and locked chemical storage area will also be provided with a suitable bunded hard standing
area for the delivery and storage of chemicals.

2.5.2.3 Buildings and facilities
A number of buildings and facilities will be built within the footprint of the Project e.g. administration and

canteen areas to support the operation of the power plant and operational staff. Parking for approximately
30 vehicles will be provided.
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2.5.2.4 Security

All site and operational staff will be provided with security passes to allow access to and from the site and
plant. A security policy will be in place which includes criteria for hiring security personnel including
procedures for investigating allegations of reported unlawful action by contracted firms.

2.5.2.5 Site drainage

The drainage system on site will consist of storm water drainage, domestic sewage and operational
wastewater drainage. All surface water from roads, hardstandings will be collected in drainage ditches and
channels prior to being discharged into the new channel at the Project site.

Storm water from roads and other areas will be collected in catch basins or manholes and directed to the
nearest storm drainage system.

2.5.2.6 Fire-fighting system

The fire-fighting system at the plant will be designed in accordance with local codes and the National Fire
Protection Association (NFPA). Raw water will be used in the fire-fighting system.

2.6 Diversion of the Khuliin River

Extensive flood mitigation measures have been incorporated into the Project design in order to divert and
channelize the watercourses that pass through the proposed site. The measures are shown in Figure 2.6
and include the following components:
Khuliin River
Rip rap lined transition area located approximately 50m upstream of the Ulaanbaatar Railway
Bridge
Approximately 1250m long trapezoidal diversion channel, lined with closed concrete blocks. The
channel top width varies depending on the modelled water levels and freeboard but ranges from
approximately 39.6m? to 41.6m?
A combination of raised site levels and localised flood embankments to ensure that flood waters
are contained within the diversion channel
A flow expansion area at the downstream end of the diversion channel.
East Tributary
Replacement or restoration of box culvert under the road
Approximately 250m long stepped trapezoidal channel. Dimensions to be confirmed depending on
the lining type
Southwest Tributary
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Approximately 550m long trapezoidal channel. Dimensions to be confirmed depending on the lining
type

Northwest Tributary
Erosion protection measures upstream of the Ulaanbaatar railway bridge
Approximately 200m long section of rectangular channel and box culvert connecting to the
downstream flow transition area.

The dimensions of the trapezoidal diversion channel for the Khuliin River are shown in Figure 2.7 and an
example of the closed concrete blocks lining that will be used is shown in Figure 2.8. The long profile of the
Khuliin River diversion channel has three sections with subsequently reducing slope designed in order to
aid the transition of supercritical flow conditions back to the natural channel.
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Figure 2.6: Flood Mitigation Measures General Arrangement

Source: Flood Mitigation Measures Outline Design Report (Mott MacDonald, 2014d)

330177/PHR/ENS/1/C October 2015
24 CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Volume Il - ESIA Mott MacDonald

Figure 2.7:  Khuliin River Diversion Channel Figure 2.8: Closed Concrete Block Lining
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With modifications to the channel lining and an increased channel size the mitigation measures are likely to
provide a standard of protection to the site of between 1 in 100 years and 1 in 200 years. However, due to
the hydrological and hydraulic uncertainties associated with the analyses, refinement of the design of the
indicated mitigation measures may be required during detailed design to meet the required standard of
protection, without changing the overall nature of the mitigation measures proposed.

The ground level of the Project site will also be raised to avoid flooding from the channel. Due to the actual
site morphology, the site will be levelled in three main zones. The level of each zone will be selected to

eliminate any flood risk from the main diversion channel, based on the water level modelled for a 1-in-200
year return period event.

2.7 Construction phase

Construction and commissioning of the Project is expected to take approximately 57 months in total. The
main construction stages and expected timeframes are set out in Table 2.6.

Table 2.6:  Construction stages

Site ground survey 0-1
Site preparation, including excavations, for the laydown area, site office, temporary 2-10
facilities, temporary access road and drainage
Construction of temporary division channel 2-3
Site levelling 4-20
Construction of drainage channel for power block 4-16
Installation of foundations for boiler #1 15-18
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Construction activity Expected timeframe (months)

Installation of foundations for boiler #2 18-21
Installation of foundations for boiler #3 25-27
Erection of main steel structures for boiler #1 18-25
Erection of main steel structures for boiler #2 and boiler #3 21-28
Erection of main steel structures for boiler #3 27 -31

Chimney erection 18 - 27
Turbine and generator installation for boiler #1 32-40
Turbine and generator installation for boiler #2 33-43
Turbine and generator installation for boiler #3 40 - 48

Commissioning unit #1 29 - 47
Commissioning unit #2 43 -50
Commissioning unit #3 49 - 57

Note: Some construction activities will stop during the winter season when works will cease for four months

The Engineering, Procurement and Construction (EPC) contractor will follow national regulations for
working hours.

At this stage, it is expected that the proposed daily working hours is ten hours per day, six days per week.
Daily working hours will be from 6:00 AM to 6:00 PM, with a two hour lunch break (12:00 noon to 2:00 PM).

Working hours will be adjusted in summer and winter. Overtime work, if deemed necessary, will be
performed.

2.7.1 Construction methods

The Project will be constructed under an EPC contract basis. The Project will be designed in accordance
with good international industry practice (GIIP).

2.7.2 Construction employees

At this stage it is unknown the number of construction workers that will be required to work on the Project.
However, it is expected that at the peak of construction, it is likely that approximately 2,700 - 3,200 workers
will be on-site.

2.7.3 Construction laydown area

A temporary laydown area, identified in Figure 2.9, will be established to the east of the site across the
Ulaanbaatar to Nalaikh road. This laydown area will be approximately 14 — 15ha in area.
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Figure 2.9:  Project Construction Laydown Area

Source: Consortium
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2.7.4 Workers’ accommodation

Temporary construction workers accommodation will be constructed adjacent to the construction laydown
area. Some off-site accommodation will also be provided. All worker accommodation will be located
outside of the protected areas and the final selected site of any accommodation will be agreed in
accordance with local District and Khoroo leaders, and other relevant parties.

Construction workers accommodation will be designed to meet the requirements outlined within the joint
EBRD/IFC guidance document on workers accommodation®. If, when finalising the plans for the workers
accommodation, it is identified that land acquisition is required this will be undertaken in accordance with
national regulations and international safeguard policies.

2.7.5 Borrow Pit

It has been calculated that 917,243m? of earthen material will be required to be brought onto the Project
site during construction. At this stage, the location of the borrow pit has not been confirmed, and a number
of potential sites are being reviewed by the Consortium and EPC contractor.

The selection of a suitable site for the borrow pit will be undertaken by the Consortium and EPC Contractor
in accordance with international standards with particular attention being paid to the following:
Suitability of materials
Proximity to residential receptors
Proximity to sensitive ecological receptors. The site shall not be located in any protected areas or
buffer zones.
Access and suitability of transportation routes.

Excavated soil from the site which is not reusable for construction will be transported to the borrow pit for
disposal.

2.7.6 Labour standards

The Project will comply with local and international labour standards.

2.7.7 Security

The EPC contractor will provide security for the construction phase of the Project. The Project site
perimeter will be wire fenced, with a separate security fence specific to the plant area. A central security

building will be erected for entrance and exit controls and a camera system allowing 24 hours monitoring of
the plant will be located at suitable points. The EPC contractor will prevent unauthorised access to the site

28 330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

and laydown compound by fencing the perimeter of the site and providing lockable gates. All workers at
the site will be registered to ensure only authorised workers enter the Project site.

2.7.8 Occupational Health and Safety

A comprehensive safety management plan will be developed and implemented during construction to
protect the health and safety of all personnel and the property on or near the site. A site safety induction
will be conducted for all personnel at the site.

A nurse and medical facilities will be provided to administer first aid at the site and an ambulance service
will take emergency cases to hospital.

2.8 Operational phase
It is expected that the Project will employ a total of 300 - 350 people during the operational phase.

It is intended to maximise local labour utilisation, however if there are not a sufficient number of people

with the required skills, other options will be considered such as using labour from nearby countries and
temporary staff from other plants operated by one of the Consortium members. During the initial period

skilled management personnel from the Consortium will be based at the Plant.

Under normal operating conditions, the Project will be operated at 100% of capacity with a design basis of
8,000 hours per year; however this will depend on the actual needs of the Mongolian Power grid and in the
cold season on the required heat.

2.9 Decommissioning phase

The Project will be transferred to the GoM at end of the 25 year Power Purchase Agreement (PPA) in a
condition which enables a further five years of operation by the Government, who will also be responsible
for the eventual decommissioning of the plant.

However, upon end of life of the Project all hazardous wastes will be removed and sent for safe disposal,
either within the industrial areas solid waste disposal area or under license by a third party contractor. A full
ground investigation, including soil and groundwater monitoring, will be undertaken in and around all
Project areas to identify any contamination. If contamination is identified, a remedial programme will be
elaborated as part of decommissioning.

Remaining plant will be considered for re-use and recycling following dismantling. A dedicated
decommissioning strategy (possibly including the preparation of an ESIA and ESMMP specifically relating
to decommissioning) will be developed in advance of the end of Project life.
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Given that there will be a large operational workforce; eighteen months prior to decommissioning, a
retrenchment plan will need to be produced. Activities to support workers finding alternative work will need
to be implemented in advance of the end of Project life.

2.10 Associated facilities

Associated facilities are items of infrastructure that are required to enable or support the Project but do not
form part of the Project responsibilities of the Consortium, with other agencies responsible for their
development. IFC PS and ADB SPS requires that where a project involves specifically identified physical
elements, aspects, and facilities that are likely to generate impacts, environmental and social risks and
impacts will be identified in the context of the project’s area of influence. The associated facilities of the
Project are identified in Table 2.7.

Table 2.7:  Associated Facilities for the Project

Associated
Components Summary Detail Responsible Party

Transmission line Power will need to be A new transmission line is proposed Ministry of Energy
exported from the power which will connect the power plant to
plant to the national grid. the existing Songino substation. The
transmission line will be approximately
85km in length and be routed around
the southern side of Bogd Khan outside
the boundary of the protected area.
The transmission line will largely
traverse rural areas and is depicted in
Figure 2.10.

A feasibility study for the transmission
line is currently being completed on
behalf of the Government of Mongolia.

District heating Heat will need to be The Project will be connected to Ministry of Energy
pipeline exported for residential and Ulaanbaatar’s district heating network
commercial heating via two district heating return pipelines
requirements. and two district heating supply
The Project is expected to pipelines with a diameter of 1,000 —
supply heat to the central 1,200mm. A high !evel plan showing
and eastern areas of the proposed routing of the district
Ulaanbaatar. heating pipeline is shown in Figure
2.10. The district heating pipeline will
be located outside of the Bogd Khan
protected area.

A study of the district heating pipeline
is ongoing by the Government of
Mongolia and ADB.

Based on preliminary study, total flow
of district heating water of CHP5 will be
7,800 tons per hour and the heat will
be supplied in and around the districts
of Khujirbulan, Uliastai, Bayanzurkh toll
gate and 14th micro district.

Railway spurs and To allow for the unloading A new stabling area and railway spur UB Railways
stabling and conveyance of coal and  will be constructed from the existing
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Associated

Components

Summary Detail

Responsible Party

limestone and the loading railway line that runs to the south of the

and transport of ash waste. site. Coal will be transported from the
mines to the site on trains via the
Trans-Mongolian line. Coal will be
transferred via conveyors from the
unloading area to the coal storage
yard. From the storage yard, coal will
be crushed and then transferred to the
boiler house to be used in the CFB
boilers.

Other raw materials including
limestone, which will be used for
emissions abatement, will be delivered
to site by rail.

Ash will be exported from the site via
rail to the off-site ash disposal facility

Raw water supply
pipeline

USUG will be responsible The detailed route of the water supply
for providing water to the pipeline is yet to be determined.

site, which is likely to be

from the Upper Source.

An interconnection point for
the supply of water to the
Project will be located at the
Project site boundary.

UsSuG

Wastewater
discharge pipeline

Any waste water which The detailed route of the wastewater
cannot be reused in the pipeline is yet to be determined.
process will be discharged

into the USUG sewerage

piping system, which runs

adjacent to the site. No

untreated water will be

discharged in to the

diversion channel / Khuliin

River.

UsSuG

GIS switchgear and
substation

To export the electricity Electricity produced by the Project will

generated by the Project. be exported to the electrical
transmission system from the 220kV
GIS to be located within south-eastern
corner of the site, occupying
approximately 0.5ha (including a GIS
building of 15 x 50m).

It is intended that the substation at the
Project site will have sufficient space
for it to also become the
interconnection between Ulaanbaatar,
Baganuur and Songino substations.
This will be operated by CES and is
separate from the Project.

Ministry of Energy
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Figure 2.10: Proposed location of Project associated facilities.

Source: Mott MacDonald

Chapter 18 provides a high level qualitative assessment of each of the associated facilities. Separate
detailed assessments will be necessary for the development of these facilities under the Mongolian
environmental assessment process and any separate requirements that the development of these facilities
may have in terms of financing.
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3.1 Introduction

This chapter sets out the needs case for the Project in the context of economic, socio-economic and
market factors in order to evaluate whether there are sufficient drivers to justify development of the Project.
This section also provides analysis of the suitability of the site selection and potential alternatives.

The significant alternatives considered for the Project are broadly categorised as follows, and discussed in
more detail below:

Project need

No project alternative

Location of the Project

Options and alternatives for key technical and process aspects of the Project.

3.2 Project need

3.2.1 Introduction

Following rapid urbanisation in the 1990s, Ulaanbaatar’s population expanded significantly and now over
1.2 million people (around 40% of the total population of Mongolia) are understood to reside within the
city’s limits®. Although some of Ulaanbaatar’s population live in the city centre, typically in old, energy-
inefficient apartment blocks or small houses, approximately two-thirds of the population live on the outskirts
of the city in traditional peri-urban ger areas’®. Development in Ulaanbaatar is now seeing an increase in
the construction of new apartment blocks.

Mongolia has an extremely harsh winter climate, with winter temperatures ranging from -10°C to -30°C in
the daytime during mid-winter (December and January) and can drop to as low as -40°C at night.
Ulaanbaatar is the coldest capital city in the world and where almost half of the country’s population
resides. The long and harsh winter weather subsequently creates an unusually long heating season, which
typically lasts from the middle of September to the middle of May.

Coal-fired power plants provide the majority of power generation for Mongolia. There are seven main coal-
fired power plants in Mongolia with a total installed capacity of 836.3MW; however, the actual available
power capacity is only 615MW. Due to the growing heating and electricity demands from Ulaanbaatar and
aging existing heat and power generation facilities, there is an urgent need for the construction of new
district heating and power supply infrastructure to address the growing vulnerability of heat and power
supplies in the capital city.
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The extreme cold during winter months and rapid increase in population has resulted in significant demand
for domestic heating. Around 80% of the city’s apartment blocks are provided with heating and hot water
from the three existing combined heat and power plants (CHP2, 3 and 4), 7% from heat-only boilers
(HOBs) and 13% from individual stoves®. Population expansion and economic development have also led
to an increased electricity demand, which is currently met by the existing coal-fired CHPs.

Ulaanbaatar’s heating and electricity demands have increased every year by approximately 6% and 5%,
respectively, as a result of economic development and an influx of population from rural areas. Both
heating and electricity demands are expected to increase in the range of 4-5% annually between 2010 and
2020. Reliable supply heat and electricity is a prerequisite to sustain and increase economic development
in Mongolia’.

Air pollution is a major issue in Ulaanbaatar, particularly in the winter due to the pollution from outdated
CHP plants, hundreds of coal fired heat only boilers (HOB) and stoves and in the spring from sandstorms.
Table 3.1 in Section 3.2.6 provides a summary of the sources of air pollution in Ulaanbaatar.

3.2.2 Power Supply and Demand

Electricity is supplied through three centralized power grids and two isolated systems in Mongolia. The
three centralized power grids are the CES; the Eastern Energy System (EES); and the Western Energy
System (WES). The three large sized power plants (CHP2, CHP3, and CHP4) in Mongolia are located in
Ulaanbaatar and account for 90% of the total installed capacity in the CES, which is the largest energy
supply system in Mongolia. The two isolated systems are Dalanzadgad CHP plant and local grid, and the
grid for Zavkhan and Gobi-Altai aimags.

The generation companies have 814MW of installed capacity, of which 580MW is generated by CHP4. The
CES electricity grid reaches about 79% of the population and covers 60% of the country, including
Ulaanbaatar and the surrounding fourteen aimags.8

Mongolia has also experienced a significant structural change in energy demand. Industrial energy
demand has rapidly increased in the past five years due to the expansion of energy intensive industries
and the industrialisation of the Mongolian economy.

In 2009, the system’s peak electricity demand was 695MW. According to a studies conducted on behalf of
ADB in 2011, the Municipal Governor’s Office in Ulaanbaatar predicted that by 2020 power demand will
mainly occur in the following areas:
Construction of apartment buildings and related service constructions within existing apartment
housing districts. Expected additional demand for these areas will be about 157MW by 2020 with about
5% of average annual growth of demand in these districts.
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Ger areas. The power load density in these parts of Ulaanbaatar is relatively low, but these districts
occupy a large area. Although it is anticipated that in the future a number of people living in the ger
districts will move into new accommodation being constructed, it is expected that demand growth for
these areas will be increased at an annual rate of 7%. In 2020, it is expected that 70.4MW of additional
demand will arise from these areas.

Ger areas to be replaced by new apartment building districts. By 2020, 166.8MW of new power will be
needed for these residential developments.

Apartment districts are in the process of being built in the city by 2020. There are five main free areas
reserved for these new districts. According to planning of these constructions, it will cause an additional
188.7MW of demand in 2020.

It is also estimated that electrical energy needs will increase significantly when the Gobi mining area is
connected to the CES.

3.2.3 Heating Supply and Demand

The main heat sources of the district heating system in Ulaanbaatar are power plants named, CHP2,
CHP3, and CHP4. These power plants were constructed using Chinese and former Soviet Union
equipment and technology, and have been operating for between 25 to 47 years. In 2012, the available
thermal capacity for heating was 1,585 gigacalories per hour (Gcal/h). In addition to the CHPs, numerous
small HOBs and water-heaters have been used in Ulaanbaatar for space heating and domestic hot water
production.

The existing CHP plants in the CES cannot meet the peak power load, while the available heating capacity
is almost fully utilized with little backup capacity. It is estimated that an additional heating demand of 970
Gcal/hr is needed for Ulaanbaatar by 2020.

The use of a CHP is highly advantageous in Ulaanbaatar due to the long heating season, as CHP can
provide a stable heating load and domestic hot water demand. Installation of a CHP is therefore a logical
choice to meet the heat and power demands of Ulaanbaatar.

3.2.4 Ageing Power Plants

The existing heat and power generation facilities in Ulaanbaatar are old and inefficient. CHP2 is over 40
years old, while CHP3 has been operating for nearly 40 years and it is considered that these two plants are
nearing the end of their operational life. Initially the expected retirement periods of CHP2 and CHP3 were
defined as 2005 and 2011, respectively; however, due to the lack of new replacement heating sources,
these two plants are currently being kept in operation.

CHP4 is the largest coal-fired CHP plant in Mongolia, with a design capacity of 540MW which was later
modified to 580MW. It covers 70% of total electricity demand of the CES and 64% of total heat energy

demand of the district heating system of Ulaanbaatar. The plant was built over 30 years ago and many
upgrades and repairs have been made in recent years.
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3.2.5 CHP and HOB Pollution

The fuel efficiency of the existing CHP plants in Ulaanbaatar is very poor. In addition to the CHPs, many
small coal-fired HOBs and domestic stoves are widely used in Ulaanbaatar for space heating and domestic
hot water production. Due to the lack of efficient pollutant emission control measures, emissions of SO,,
NO,, CO, and particulate matter (PM) from Ulaanbaatar energy generating facilities (including CHPs and
HOBSs) are major contributors to air pollution in Ulaanbaatar. The CHP4 plant is equipped with electrostatic
precipitators (ESP), but emission control systems for SO,, NO,, and CO are not in place. Other heat and
power generators, including CHP2, CHP3, HOBs, and domestic heating stoves, do not have any emission
control devices.

3.2.6 Summary

Table 3.1 provides a summary of contribution to air pollution from different sources referred to in this
section.

Table 3.1:  Air Pollutant Contributions in Mongolia

Existing CHP plants 10
House stoves 40
Vehicle emissions 30
HOBs (in urban buildings 20

3.2.7 Environmental Benefits

The proposed CHP5 will have lower impacts on air quality given the advanced emission control equipment
that consumes less coal and emits fewer pollutants than existing power plants.

3.2.8 Fuel Supply

Mongolia is one of the resource rich countries in the world and coal is one of the country’s most important
mineral resources. Mongolia has 162.3 billion tons of coal resources and preliminary explorations suggest
there are over 20 billion tons in coal reserves.

Lignite is still the principal energy source in the power generation of the CES and EES. It is also the main
energy source along with biomass and firewood in the residential sector. There are a number of lignite coal
mines which surround Ulaanbaatar, in which the Baganuur and Shivee-Ovoo deposits are large enough
reserves to supply existing power plants and also future proposed plants (including the CHP5 power plant)
over the next 20-30 years. It has been proposed that the CHP5 power plant use 30% of its coal inputs from
the Baganuur mine and 70% from Shivee-Ovoo mine.
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Coal delivery by railway is a practical and viable option for shipping the mass volumes of coal from the
identified mines to Ulaanbaatar, and given the quantities required, transport by road would not be practical.
Coal is transported by the existing trans-Mongolian railway system from both mines to the existing CHP
plants in Ulaanbaatar. The estimated total railway distance from Baganuur mine to the current CHP3
power plant site in Ulaanbaatar is approximately 191km. The railway distance between Shivee-Ovoo mine
and the CHP3 power plant site is approximately 259km.

3.3 Analysis of Alternatives

3.3.1 ‘No Project’ Alternative

The ‘no Project’ option considers the position if the proposed Project does not proceed. It assumes that no
development would take place and the existing baseline situation would remain.

Without the CHP5 Project, the urban residents of Ulaanbaatar would have to rely on the outdated CHP
plants and inefficient and high polluting HOBs and coal-fired water heaters. In addition to the existing CHP
plants, due to lack of dust removal and flue gas cleaning equipment, the HOBs and water heaters
contribute to the poor air quality baseline and subsequent health impacts. Without the Project, the city’s
environmental conditions would deteriorate further as a result of rapid urbanization, economic development
and population growth.

The Project design has been developed in line with national and international environmental best practice
standards. Where potentially significant environmental impacts have been identified a range of appropriate
mitigation measures have been proposed. These measures will be written into the Project’s construction
and operation ESMMPs covering all phases of the project life. The CFB boiler technology utilised in the
CHPS5 Project is highly efficient technology9 and contributes to significant lower NO, emissions by
operating at lower combustion temperatures. Therefore, the Project is anticipated to have a positive effect
on existing ambient air concentrations within Ulaanbaatar.

Development of the proposed Project will have a significant economic benefit: it will be able to produce and
provide both electricity and heating directly to Ulaanbaatar city, where demand has almost doubled in the
last decade due to mining developments and urbanization. The CHP5 plant will be able to meet rising
demand and encourage further economic development in Ulaanbaatar.

The Project will result in job opportunities during the construction and operational phase. It is expected that
the Project will provide good quality direct employment and training opportunities for local people. The
Project will also stimulate secondary economic activity in the form of suppliers and other local service
providers that will be supported by the increased income of people working at the Project.

With a ‘no project’ alternative the current situation would remain and none of these benefits would be
realised.
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3.3.2 Site Alternatives

When assessing the suitability and therefore selection of a project site the location is often driven by all or
a selection of the following factors:

Designation of site for the use of land

Proximity to sensitive receptors

Proximity to raw materials/fuels

Proximity to connections for utilities

Proximity to infrastructure to transport raw materials in and products out

Proximity to areas of energy demand.

A number of potential site alternatives for the Project have been evaluated through various feasibility
studies undertaken on behalf of the GoM during the conceptual study of the CHPS5 project:

1. A new CHP plant to be built in Uliastai Valley on the eastern outskirts of Ulaanbaatar

2. A new condensing power plant to be constructed at the Baganuur coal mine to produce electricity only,
while new HOBs are installed in Ulaanbaatar for heat supply

3. A new CHP plant built at the existing CHP3 site, utilising most of the existing infrastructure

Option three was initially the chosen option for the CHPS project. However, the Ministry of Energy (MoE)
determined that this site was not suitable and an alternative site was subsequently selected.

4. A new CHP plant to be built on a greenfield site approximately 20 kilometres south-east of Ulaanbaatar
in the Khul Valley.

Figure 3.1 presents the site alternatives in relation to the selected CHP5 site.
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Figure 3.1:  Alternative site locations

Source: Mott MacDonald

Table 3.2 sets out the advantages and disadvantages of each site considered which is based on the
information presented in the ESIA prepared by ADB in 2012 in terms of the environmental, social and
technological issues associated with each site; it is considered that all sites will have a degree of similar
environmental and social issues, which have not been presented below (i.e. air pollution, water discharge,
and waste management).

Table 3.2:  Site Analysis

Option Benefit Constraint
Option 1 » High level of fuel utilization efficiency » Potential risks of flooding and permafrost
o Connected to existing district heating supply o Geological conditions are not ideal
» Located close to demand for electricity and » Significant earthwork and site levelling required
heating « Poor transport connections

o Relatively low electricity transmission losses

' ADB ESIA (Chapter V) 2012
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Option Benefit Constraint
o Close to residential receptors
Option2 = The power plant is far from the Ulaanbaatar urban e Since the CHP5 Project site was selected, a
area and therefore the air pollution impact on separate project has been developed to construct
Ulaanbaatar is minimized. a power plant at Baganuur coal mine.
» Close to feedstock supply » Potential risks of flooding and permafrost
o Fugitive dust emissions from transportation of ash e Poor transport connections
from HOBs out of Ulaanbaatar « 130km from Ulaanbaatar — significant distance
from main workforce base
o Complex site selection process
» Overall energy efficiency of plant set-up is low
» Significant losses, transmitting electricity to end
users
» Significant process water consumption
Option 3« Good use of existing land and supporting « Additional land take required from land owners,
infrastructure which is not economically viable.
« High level of fuel utilization efficiency o Complex to implement: heat output from the
Existing water supply sources, railway, and roads existing CHP3 plant needs to be maintained
‘ infrastr%cture etc’.)r::gn be used y throughout the construction of the new CHP5 plant
« Existing heating pipelines and short term ash yard  © Close to residential receptors
Option4  « Site proposed by Ministry of Environment and « Site has two areas of permafrost identified. Careful
Green Development (MEGD) to MoE. engineering to reduce permafrost and construct on
« Close to areas of demand for power and heat. these areas. Site layout chosen to avoid key
. . components being located on permafrost areas.
» Located on the outskirts of the city close to local .
o Located on flood plain, and as such a flood
labour market. ) - .
. diversion channel will need to be constructed to
o Elewerbneztarby sensitive receptors than central reduce the potential risk of flooding.
aanbaatar.
ol o1 ot link d and rail » Significant earthwork and site levelling required
ose to transport links (road and rail).
‘ P ) ( ) . » Adjacent to the limited zone of the Bogd Khan
¢ Plantlocated outside of the Ulaanbaatar airshed. Special Protected Area
Will not contribute to existing poor air quality of
Ulaanbaatar.
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3.3.3 Technology Alternatives

The ESIA process requires an analysis of alternatives to determine that the proposed development
represents the best practicable option, taking account of economic, technical, environmental and social
issues.

A review of available technologies can essentially be considered under two generic headings; fossil-fuelled
and renewables. Exploiting the benefits of renewable technology for Mongolia has some attractions in
terms of improving the diversification of supply; however, the relative intermittence of renewable energy
generation, the very critical need of constant heat supply to Ulaanbaatar during the winter, combined with
size of plant required for equivalent supply, when compared to fossil fuel generation, is an important factor
to be considered. Commentary on a number of technologies is shown in Table 3.3 and considered with
headline advantages and disadvantages.

Table 3.3:  Technology Alternatives- key advantages/disadvantages

Energy Generation

Technology

Electricity Advantages Disadvantages

Conventional v v * Well established and understood e« Higher CO, emissions than gas
CHP plant technology with several large « Additional emissions from
plants operating in Mongolia auxiliary boilers
such as CHP2, CHP3 and
(CHP4). Lower plant efficiency than other
Range of potential national thermal technologies
providers for coal/lignite Produces significant volumes of
increasing security of supply waste (ﬂyéatmd bottom ash)
) compared to gas
Cogeneration plant produces ) o .
electricity, hot water for district Contributor to acidification
heating and process steam for (increased NOx and SO)
industry; heating is especially More fugitive dust emissions
important for Mongolia because from coal yard
of the extremely cold winters Noise impacts from
and the heatlr)g de”?a"d- transportation and operation
Produce heating which would activities (including coal
otherwise had to have been conveyor)
produced by another heat yor).
generating device
Fuel flexibility (from CFB)
Conventional coal v x Well established and understood Higher CO, emissions than gas

fired power plant
(electricity only)

technology.

Range of potential national
providers for coal/lignite
increasing security of supply.

Electrical cost per MW/hr would
be lower than CHP plant.

Lower plant efficiency than other
thermal technologies

Would not generate heat.

Produces significant volumes of
waste (fly and bottom ash)
compared to gas

Contributor to acidification and
photochemical ozone creation

Noise impacts from
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Technology

Electricity

Advantages

Disadvantages

transportation and operation
activities (including coal

conveyor)
Heat only boiler x ¢ Lower investment costs. » No electricity produced.
(HOB) o Typically smaller than a » Efficiency of producing heat is
conventional CHP plant, lower than a CHP plant.
resulting in less landtake. « Higher emissions.
» Shorter construction period.
o Fuel flexibility
Biomass / v » Renewable source of energy. e Large storage required —

firewood power

Minimal SOx production

implications on selection of site,

plant compared to other thermal with sufficient land.
combustion processes o Limited availability of biomass in
o GHG savings compared to fossil Mongolia.
fuel e The energy density of biomass /
« Less atmospheric CO;in long firewood relatively low
term when compared to coal (compared to coal) and the
i transport costs are high
» Reduced ash loadings and fewer . .
truck movements » Potential land use conflicts
« Potential uses for ash (soil
conditioner or fertiliser)
o Options to support local
producers.
Open/combined v e Lower emissions to air o Fuel would need to be imported
cycle gas turbine depending upon fuel used and (from Russia or China) at high
(O/CCGT) pollution abatement techniques cost.
employed when compared to « Potential environmental impacts
other thermal generating of gas pipelines
technologies
« Combined cycle gas one of the
most efficient generating
technologies
¢ No solid waste production
compared to coal
Hydropower v « Elimination of the cost of fuel « Significant distance of the
o With an estimated 3,800 rivers hydropower potential from
and streams and a total length of Ulaanbaatar. Would require
6,500km, Mongolia has significant lnfre?st(ucture for the
significant hydropower potential energy transmission.
« Renewable technology- free * No opportunity for district
fuel- with CO, emissions only heating
considered with lifecycle » Can often significantly impact on
assessment of equipment communities upstream and
manufacture - no CO, emissions downstream
from general operations « Significant land take required for
o Energy storage possible with dam reservoir
dam use » Dam construction for large scale
» Run of river schemes typically projects can be costly
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Technology

Electricity

Advantages

minimise impacts to river users;
10 small hydropower schemes
currently provide electricity to
rural areas

Disadvantages
» Can be significant impacts on

the hydrological profile/ river
ecology

Release of significant amounts
of carbon dioxide at construction
and flooding of the reservoir

Wind v x » Mongolia has potential to exploit No opportunity for district
wind resources with one wind heating
farm already in operation Only suitable for areas with high
* Renewable technology - free wind intensity/regularity
fuel - with CO, emissions only Dependent on wind allowing little
considered with I|fe.cycle scope for increasing power
assessment of equipment generation if needed: generally
manufacture - no CO, emissions not seen as suitable for
from general operations baseload power given
¢ No water requirement inconsistencies in generation
Typically needs large areas of
land. Alternative site would need
to be sought.
Wind turbines sometimes
considered as visually
detrimental to the surrounding
landscape
No opportunity for district
heating
Shadow flicker and noise
impacts depending on proximity
to sensitive receptors.
Solar v x » Mongolia has substantial solar No opportunity for district
potential heating
* Renewable technology - free Highest cost per MW
fuel - with CO, emissions only Power only possible during
considered W'}h lifecycle sunlight hours (or limited energy
assessment of equipment storage through use of molten
manufacture - no CO, emissions salts for thermal solar power)
from general operations L
. ) Relative inefficiency /square
¢ Typically low maintenance metre compared to thermal
» Very little noise associated with combustion options- large areas
operations required
e No water requirement (apart Generally not seen as suitable
from maintenance and cleaning) for baseload power given
inconsistencies in generation
Typically lower employment
opportunities during operations
than combustion technologies
Panel efficiencies reduce over
time (though typically
manufacturers offer maximum
degradation guarantees)
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Energy Generation

Technology Electricity Advantages Disadvantages

» Often significant land take
required and panels can be
considered detrimental to the
surrounding landscape

3.3.4 Best Available Techniques (BAT)

The choice of system employed at a facility is based on economic, technical, environmental and local
considerations such as the availability of fuels, the operational requirements, market conditions, network
requirements. This section briefly appraises the options available for the Project following the principles of
Best Available Techniques (BAT) and highlights which options have been chosen. The Project has been
reviewed against the European Commission’s BAT Reference (BREF) Notes for Large Combustion Plants
(LCP) 2006 and Best Available Techniques (BAT) Reference Document for the Large Combustion Plants
Draft 1 (June 2013) which set out what would constitute BAT in terms of a coal fired power plant.

A clear and comprehensive definition of BAT is provided within the European Union Directive 96/61/EC in

article 2.11:

= "best available techniques" shall mean the most effective and advanced stage in the development of
activities and their methods of operation which indicate the practical suitability of particular techniques
for providing in principle the basis for emission limit values designed to prevent and, where that is not
practicable, generally to reduce emissions and the impact on the environment as a whole:

= "techniques" shall include both the technology used and the way in which the plant is designed, built,
maintained, operated and decommissioned;

= "available" techniques shall mean those developed on a scale which allows implementation in the
relevant industrial sector, under economically and technically viable conditions, taking into
consideration the costs and advantages, whether or not the techniques are used or produced inside
the Member State in question, as long as they are reasonably accessible to the operator,

= "pest" shall mean most effective in achieving a high general level of protection of the environment as a
whole.

The main issues relevant to this review of BAT were deemed to be the choice of combustion technology
and the techniques proposed to control the key emissions generated by the Project. A summary of the
Projects performance against the identified BAT criteria has been presented in Table 3.4.

Table 3.4:  BAT Overview

System BAT Options Chosen Option
Combustion » Pulverised coal (PC) firing: CHPS5 will utilise CFB boiler technology
Technology — Dry bottom ash furnace The benefits of using this technology are as follows:

— Wet bottom ash furnace « A high level of combustion efficiency

* Fluidised bed combustion furnace: o Low levels of NO, as a result of the low combustion
— Non-pressurised systems temperatures.
— Pressurised systems o Low SO, emissions — through the injection of limestone
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Techniques to
reduce
particulate
emissions

Techniques to
reduce sulphur
oxides
emissions (in
particular
sulphur dioxide
SOy)

Techniques to
reduce nitrogen
oxide
emissions

Cooling system

o Grate firing

o Techniques to increase coal-fired efficiency:

— Unburnt carbon in ash
— Air excess
— Flue-gas temperature

» Techniques to improve combustion
efficiency

— Supercritical

— Combined heat and power
» Electrostatic precipitators (ESPs)
o Fabric filters
* Wet scrubbers

Primary measures:
e Use of low sulphur fuel

e Use of adsorbents in fluidised bed
combustion systems

Secondary measures:

o Wet flue-gas desulfurization (FGD) -
water + limestone as reagent

* Semi-dry FGD - lime as reagent
e Seawater FGD

Primary measures:

o Combustion modifications:

* Low excess air

e Air staging

o Air staging in the furnace (burner out of
service, biased burner firing, over-fire air)

e Low NOy burners

¢ Flue gas recirculation

e In furnace

¢ Reduced air preheat

o Fuel staging

¢ In furnace (re-burning)

Secondary measures:

¢ Selective catalytic reduction (SCR)
» Selective non catalytic reduction (SNCR)
» Open once-through systems

¢ Open wet cooling tower

e Open hybrid cooling tower

» Natural draft cooling

e Dry air-cooled condenser
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and low combustion temperatures.

» Ability to combust a range of fuels as this technology is
not highly sensitive to fuel specifications and as such,
can lower grade coals can be combusted.

» Fuel flexibility — a wide range of fuel characteristics can
be used in a single boiler.

o Whilst supercritical technology is being used more for
CFB technology

o Pulse-jet fabric filters will be installed to achieve the
environmental performance by reducing the levels of
particulate matter (PM) contained the flue gas to be
released from the stack.

¢ The following specifiedSparticulate emission limits will be
guaranteed: 30 mg/Nm* at 6% O, dry

o Limestone is fed into the CFB boiler to reduce the SO,
content of flue gases.

* Low levels of SO, can be achieved through the injection
of limestone.

« The following specified SO limit of 150 mg/Nm?® will be
guaranteed.

o Given the achievable emissions levels from the CFB
boiler, FGD is not considered necessary.

* SNCR with urea injection will be installed for NOy
control

« The following specified NO, limit of 150 mg/Nm?® will be
guaranteed.

» Relatively low temperature combustion in the CFB
boilers generally results in less generation of thermal
NOy compared to PC boilers.

The Water Resources Assessment (WRA) undertaken for
the Project recommended that given water resources
were not available for a water cooled plant an ACC would
deliver the most water efficient solution, as a water cooled
plant (natural draft cooling tower (NDCT) would require
more than ten times the water requirement for the ACC
option.
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System BAT Options Chosen Option

Given the water constraints in Mongolia, it was
determined that ACC would be the most suitable cooling
option for the Project.

3.4 Carbon Capture and Storage

Fossil fuel power plants can be built with the carbon capture technology integrated, or can be built "carbon
capture ready,” which allows the plant to have carbon capture capabilities in the future.

The Consortium completed a preliminary study to assess the economic feasibility of developing the Project
to be carbon capture ready in the future.

A number of multilateral financial institutions such as EBRD, considered for the project financing, are
engaged to fund projects which can demonstrate a minimum environmental impact which includes
mitigation measures for CO, emissions. In terms of determining the suitability of a coal fired power
generation project, typically three screening criteria can be applied:
1. The infrastructure being financed must be the least carbon-intensive of the realistically available
options.
2. The infrastructure must use BAT, as defined in the EU Industrial Emissions Directive.
3. The plant must comply with the EU Industrial Emissions Directive (IED) requirements in relation to
carbon capture and storage readiness (article 36 of IED).
a.  Suitable storage sites are available
b.  Transport facilities are technically and economically feasible
C. It is technically and economically feasible to retrofit for carbon dioxide capture.

The study completed focussed on the third point relating to carbon capture and storage readiness. The
findings are summarised in Table 3.5.

Table 3.5:  Review of carbon capture and storage readiness for CHP5 Project

Criteria Preliminary study findings

Suitable storage sites for » In consultation with a local geo-environmental consultancy, the Consortium
carbon reviewed options for available carbon capture storage sites

At the time of the study, no known sites were identified to meet the above
requirements. It is considered that due to the Mongolian geological structure,
potential for carbon storage may exist but that country policy would need to be
supportive in order to further identify the potential storage sites.

Technical and economic « For large scale projects, options for transport via rail and pipeline were
feasibility of transporting considered.
carbon

Potential impacts of pipelines would need to be assessed including the distance
and routing of pipeline including environmental and resettlement effects.

Given no potential storage sites have been identified to date, no further
assessment has been made with regard to transportation of the captured CO..

Technical and economic » The Project site does not have sufficient additional land necessary for the future
feasibility for the retrofit of CO> installation of a carbon capture plant. For each of the 3 units, addition land of
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capture at the plant 25x30m for the capture plant and 120x20m for additional cooling systems (such
as fin fan coolers) would be required. If future Mongolian policy favours and
incentivises carbon capture and storage (CCS), additional land could potentially
be made available by the Government of Mongolia.

» The study also identified that for a power plant with a gross output of 150MW,
and net output of 128MW,, the implementation of carbon capture would lead to
a reduction of gross output of 138MW, and net output of 94MW,. This would
require a readjustment of the Power Purchase Agreement as the original net
guaranteed net capacity and heat rates would not be achieved. The Consortium
has identified that the investment necessary for CCS would require the PPA
tariff to be increased by 60% to be economically viable.

3.4.1 Summary conclusions

The study concluded that in order for CCS to become economically viable long term carbon policies will
need to be implemented in Mongolia. Given the substantial increase in tariffs which would have been
calculated, at this stage incorporation of carbon capture readiness (CCR) within the project design is not
feasible.

3.5 Summary

The use of conventional CHP technology is considered to be the most appropriate technology for the
Project as will provide a reliable supply of heat and electricity to Ulaanbaatar. The CFB boiler technology
selected is highly efficient and significantly reduces NO, emissions as a result of low temperature
combustion. Coal/lignite is the most appropriate fuel for the Project because of its abundance in Mongolia.
Coal consumption per unit for the Project will be less than existing CHPs due to higher boiler efficiency.
Delivery by railway is a practical and viable option for shipping the mass volumes of coal from the identified
mines to Ulaanbaatar. The Project site has also been strategically located on the outskirts of the city, to
minimise the number of affected people in terms of potential environmental impacts, most notably outside
of the Ulaanbaatar airshed, and as such the Project will not contribute to the existing poor air quality of
Ulaanbaatar. However, the selected Project site does have a number of environmental constraints, most
dominantly being its location adjacent to the limited zone of the Bogd Khan SPA and being located on a
floodplain, which has required additional engineering design to overcome this constraint. However, the
Project will be able to take advantage of the rail links which connect the site to the mines and to
Ulaanbaatar.
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There are a number of national and regional requirements that the Project will have to comply with in
addition to appropriate international standards. This section provides a brief overview of the applicable
legislation, associated regulations and relevant standards that will be applied to the Project.

4.2 National regulatory framework

4.2.1 National Mongolian legislation

Article 16.1.2 of the Constitution of Mongolia (1992) states that everyone has the right to live in a healthy
and safe environment and to be protected against environmental pollution and ecological imbalance. The
transition to a market economy has required Mongolia to fundamentally transform its approach to
environmental regulation. The creation of a legal basis for the protection and rehabilitation of the

environment and natural resources are becoming more common.

The State Great Hural amended existing laws and also introduced new laws in 2012. The purpose of the
review was to reduce duplication and improve the quality of regulation, ensuring responsible,
environmentally-friendly and sustainable development, improving economic efficiency and introducing
international standards in environmental auditing and the “polluter pays” principle. The new laws also,
increase public participation in environmental decision-making, and security for environmental protection. A
summary of these laws is presented in Table 4.1.

Table 4.1:

Law on Environmental
Protection

Law on Environmental Impact
Assessment

Law on Atmosphere

Law on Fees for Air Pollution

Law on Water

Law on Water Pollution Fees

Law on Fees for the Use of
Natural Resources

Key Mongolian Environmental Laws

Revised, 2012

Revised, 2012

Revised, 2012

Consolidated and repealed, 2012
Amended, 2012

Revised, 2012

Consolidated and repealed, 2012
Newly created, 2012
Consolidated and repealed, 2012

Consolidated and repealed, 2012

Consolidated and repealed, 2012

Consolidated and repealed, 2012
Consolidated and repealed, 2012
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Previous Repealed/Revised laws
Fuel Food

Law on Forests

Revised, 2012

Law on Forests

Consolidated and repealed, 2012

Law on Prevention of Steppe and Forest Fires

Law on Waste

Consolidated and repealed, 2012

Law on Household and Industrial Waste

Consolidated and repealed, 2012

Law on Prohibiting Export and Transportation
of Hazardous Waste

Consolidated and repealed, 2012

Law on Prohibition of plastic bags use

Law on Hazardous Substances
and Chemicals

Revised, 2006

Law on Protection from Toxic Chemicals, 2005

Law on Land

Submitted as new packages of land

laws in 2013 and amended as of
February 2015

Law on Land Fees

Amended 2012

Civil Code of Mongolia

2002 and amended December 2014

Law on Cadastre Mapping and
Land Cadastre

Amended 2011

Law on Subsoil

Amended, 1995

Law on Soil Protection and
Combating Desertification

Newly created, 2012

Law on Special Protected area

Amended, 2014

Law on Buffer Zones

Created 1997

Law on Protection of Plants

Amended, 2011

Law on Natural Plants

Amended, 2010

Law on Animals

Consolidated and repealed, 2012

Law on Fauna

Consolidated and repealed, 2012

Law on Hunting

Law on Minerals

Amended 2015

Law on Fire Safety

Amended, 2015

Law on Sanitation

Renewed, 2012

Mongolian Protection of Cultural

Heritage

Renewed 2014

Law on Labour Safety and
Hygiene

Amended, 2015

4.2.2 Law on Environmental Protection

The Law on Environmental Protection (2012) is an overarching law for all environmental legislation. It is the
principal law that regulates activities associated with the protection of the environment with special
emphasis on ‘Natural Resource Reserve Assessment’ and ‘Environmental Impact Assessment’.

The Law sets out the provisions for natural resource use licensing and obligations for pollution prevention.
It places an obligation on private entities to comply with relevant environmental standards and to ensure
the protection, use, and restoration of natural resources. The latest amendment establishes the liability of
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polluters to pay compensation for damage caused to the environment and natural resources. The amount
of compensation payable depends on the natural resources that have suffered the damage.

4.2.3 National environmental impact assessment process

The amended Law on Environmental Impact Assessment (EIA) was passed in May 2012. The Law defines
the legal process required for development projects including all new projects as well as the renovation
and expansion of existing industrial, service and construction activities and project which use natural
resources. There are two types of EIA defined in the law: a General EIA (Screening) and a DEIA.

In Mongolia, the MEGD decides as to whether or not a project requires a DEIA. This is undertaken through
a General Environmental Impact Assessment (GEIA) screening exercise carried out by the MEGD, based
on a brief description of the project provided by the project developer including technical details and
drawings. Depending on the screening process, a DEIA is required if the MEGD determine that further
assessment is required.

Figure 4.1 provides an overview of the Mongolian EIA process.
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Figure 4.1: DEIA Process

MEGD-Ministry of Environment and Green Development; GEIA-General Environmental Impact Assessment; DEIA-Detailed
Environmental Impact Assessment.

Source: Nature Friendly

The DEIA is required to include and address the following key topics and issues:
= Environmental baseline conditions
= Project design and analysis of alternatives

51 330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

Recommendations for minimising and mitigating measures as well as eliminating potential and
significant adverse impacts

Analysis and calculation of the extent and distribution of adverse impacts and consequences
An estimation of accidents and risks

Environmental Protection Plan or Environmental Management Plan

Environmental monitoring program

Stakeholder consultation.

The MEGD has confirmed that a DEIA is required for the Project. Nature Friendly, a registered Mongolian
Environmental Consultancy has been appointed to produce the DEIA on behalf of the Consortium.

4.2.4 International conventions

Mongolia has signed and is ratified on to a number of international conventions including the Kyoto
Protocol and the International Labour Organisation (ILO) core labour standards. Those relevant to the
Project are referenced in the applicable specialist assessments (Chapters 7-17).

4.3 International standards and guidelines
The following international guidelines, principles and guidelines apply to this Project.
4.3.1 Project categorisation

Under a number of the international funding mechanisms, international lending organisations are required
to categorise projects based on the type of project, its location, sensitivity, and scale of the project and the
nature and magnitude of its potential environmental impacts. The typical approach to categorising projects
is as follows:

Category A: Projects with potential significant adverse social or environmental impacts that are
considered diverse, irreversible or unprecedented.

Category B: Projects with potential limited adverse social or environmental impacts that are considered
few in number, generally site-specific, largely reversible and readily addressed through mitigation
measures.

Category C: Projects with minimal or no social or environmental impacts.

It is considered that the Project has the potential to cause adverse impacts on the community and on
sensitive receptors such as watercourses, fauna and in the case of noise, air quality and water quality,
extend beyond the Project boundaries. Although the majority of environmental impacts are likely to be
temporary and / or can be mitigated, in view of the need to adequately assess the impacts and strongly
implement adequate mitigation measures, it is considered that the Project will likely be categorised as
Category A. Each IFI will individually categorise the Project based on their own policies.
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4.3.2 Asian Development Bank

ADB’s Safeguard Policy Statement (2009) consists of three operational policies that aim to avoid,
minimise, or mitigate adverse environmental and social impacts, including protecting the rights of those
likely to be affected or marginalised by the development process.

4.3.3 International Finance Corporation (IFC)

The IFC is a member of the World Bank Group (WBG) and is recognised as an international leader in
environmental and social sustainability policy. As a part of the ‘positive development outcomes’ outlined in
the IFC’s Policy on Environmental and Social Sustainability, the corporation applies a comprehensive set
of social and environmental PSs in its project review process. The revised IFC Policy and PSs on Social
and Environmental Sustainability came into force in January 2012.

Table 4.2:  IFC Performance Standards — Relevance to the Project

Performance Standard Scope and Triggers Applicable to the
Project

PS1 - Assessment and PS1 establishes the importance of: (i) integrated assessmentto  Yes

Management of identify the environmental and social impacts, risks and

Environmental and Social opportunities of projects (ii) effective community engagement

Risks and Impacts through disclosure of project-related information and

consultation with local communities on matters that directly
affect them; and (iii) the client's management of social and
environmental performance throughout the life of the project.

PS2 - Labour and Working PS2 recognises that economic development should be Yes
Conditions balanced with workers’ rights. PS2 aims to: establish, maintain

and improve the worker-management relationship; promote the

equal opportunity of workers, and compliance with national

labour and employment laws; protect the workforce by

addressing child labour and forced labour; protect vulnerable

workers and promote safe and healthy working conditions and

the health of workers.

PS3 — Resource Efficiency PS3 recognises that economic activity and urbanisation often Yes
and Pollution Prevention generate increased levels of pollution to air, water, and land,

and consume finite resources in a manner that may threaten

people and the environment at the local, regional, and global

levels. PS3 aims to: avoid or minimise adverse impacts on

human health and the environment by avoiding or minimising

pollution from project activities; promote more sustainable use

of resources including energy and water; and to reduce project-

related emissions that contribute to climate change.

PS4 — Community Health, PS4 recognises that project activities, equipment, and Yes
Safety and Security infrastructure can increase community exposure to risks and

impacts. PS4 aims to: anticipate and avoid adverse impacts on

the health and safety of the affected community during the

project life cycle; and ensure that the safeguarding of personnel

and property avoids or minimises risks to the community’s

safety and security.

PS5 — Land Acquisition and PS5 recognizes that project-related land acquisition and Yes
Involuntary Resettlement restrictions on land use can have adverse impacts on
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IPS6 — Biodiversity
Conservation and
Sustainable Management of
Living Natural Resources

PS7 - Indigenous Peoples

PS8 - Cultural Heritage

communities and persons that use this land. PS5 aims to: avoid
or at least minimise involuntary resettlement wherever feasible
by exploring alternative project designs; mitigate adverse social
and economic impacts from land acquisition by (i) providing
compensation for loss of assets and (ii) ensuring that
resettlement activities are implemented with appropriate
consultation and disclosure; and improve or at least restore the
livelihoods, standards of living and living conditions of displaced
persons.

PS6 encourages sustainable development while recognising
that the protection and conservation of biodiversity and
sustainably managing living natural resources are fundamental
to sustainable development. PS6 aims to protect and conserve
biodiversity; to maintain the benefits from ecosystem services;
and promote the sustainable management and use of natural
resources through practices that integrate conservation and
development.

PS7 aims to: ensure that the development process fosters full
respect for Indigenous Peoples; anticipate and avoid, minimise
or compensate adverse impacts of projects on Indigenous
Peoples and provide opportunities for development benefits;
establish and maintain an ongoing relationship with affected
Indigenous Peoples throughout the life of the project; to ensure
free, prior and informed consent of Indigenous Peoples; and
respect and preserve their culture, knowledge and practices.

PS8 recognises the importance of cultural heritage for current
and future generations. PS8 aims to protect cultural heritage
from the adverse impacts of project activities and support its
preservation as well as to promote equitable sharing of benefits
from cultural heritage.

Mott MacDonald

Yes

No

Yes

Some PSs require reference to be made to the relevant Environmental, Health and Safety (EHS)
Guidelines; these are technical reference documents with general and industry-specific examples of GIIP.
In addition to the General EHS Guidelines (April 2007), the EHS Guidelines for Thermal Power Plants
(December 2008) are relevant for the purposes of assessing the Project.

Where host country regulations differ from the levels and measures presented in the EHS Guidelines,
projects are expected to achieve whichever standards are more stringent. If less stringent levels or
measures are appropriate in view of specific project circumstances, a full and detailed justification for any
proposed alternatives is required as part of the site-specific environmental assessment.

The following WBG/IFC EHS guidelines are applicable in terms of the Projects ‘associated activities’:
Electric Power Transmission and Distribution (April 2007)
Waste Management Facilities (December 2007)

Electric Power Transmission and Distribution (April 2007)

Railways (April 2007)
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4.3.4 European Bank for Reconstruction and Development (EBRD)

Under the EBRD ESP 2014, EBRD categorises projects as either based on environmental and social
criteria to:
Reflect the level of potential environmental and social impacts and issues associated with the proposed
project
Determine the nature and level of environmental and social investigations, information disclosure and
stakeholder engagement required for each project, taking into account the nature, location, sensitivity
and scale of the Project and the nature and magnitude of its possible environmental and social impacts
and issues.

The categorisation of each project depends on the nature and extent of any actual or potential adverse
environmental or social impacts, as determined by the specifics of its design, operation and location. The
EBRD ESP 2014 lists the criteria by which a Project is classified as being a Category A project. This
includes projects which involve thermal power stations and other combustion installations with a heat
output of 300 megawatts or higher and the construction of high-voltage overhead electrical power lines,
both of which are features of this Project and consequently it is classified as Category A.

4.3.4.1 EBRD performance requirements

EBRD has adopted a comprehensive set of specific Performance Requirements (“PRs”) that projects are
expected to meet. Furthermore, EBRD is committed to promoting EU environmental standards. The
following PRs are relevant to this Project:

PR1 Environmental and Social Appraisal and Management

PR2 Labour and Working Conditions

PR3 Pollution Prevention and Abatement

PR4 Community Health Safety and Security

PR5 Land Acquisition, Involuntary Resettlement and Economic Displacement

PR6 Biodiversity Conservation and Sustainable Management of Living Natural Resource

PR7 Indigenous Peoples

PR8 Cultural Heritage

EBRD requires financed projects to be aligned and comply with the standards typically proposed within the
European Union legislation. Most relevant applicable legislation is summarized below:
Council Directive 85/337/EEC (amended by 97/11/EC) on Environmental Impact Assessment (EIA)
The Industrial Emissions Directive (Directive 2010/75/EU of the European Parliament and of the
Council of 24 November 2010 on industrial emissions
Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Flora and Fauna
(Natura, 2000) — The Habitats Directive
Council Directive 79/409/EEC on Conservation of Wild Birds
Council Directive 2008/98/EC on waste (Waste Framework Directive)
Council Directive 1999/31/EC (as updated by 2003/33/EC) on the Landfill of Waste 91/689/EEC
(amended by 94/31/EEC) controlled management of hazardous wastes
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Council Directive 75/439/EEC (amended by 91/692/EEC) waste oil disposal

96/62/EC Framework Directive on Ambient Air Quality Assessment and Management (and Daughter
Directives 99/30/EC (NO,, SO,, Pb (lead) and PM4q), 00/69/EC (benzene, CO), 02/3/EC: Ozone,
2008/50/EC on ambient air quality and cleaner air for Europe

4.3.5 Japanese Bank for International Cooperation (JBIC) Requirements

The JBIC requires that proponents of projects seeking financing undertake appropriate actions to prevent
or minimise impacts on the environment and local communities such that unacceptable effects are
avoided. The primary document governing JBIC environmental and social lending requirements is
‘Guidelines for Confirmation of Environment and Social Considerations’ (JBIC Environmental and Social
Guidelines), which were revised in April 2012.

Part 1 (4) of the JBIC Environmental and Social Guidelines identifies the applicable environmental and
social standards that are required to be achieved and which JBIC will undertake its environmental review
against:
Host country environmental laws, standards, policies and plans
Relevant aspects of the World Bank Safeguard Policy regarding environmental and social
considerations
For private sector limited or non-recourse project finance cases or otherwise where appropriate, the
relevant aspects of the IFC PSs.

JBIC also refers to standards established by other international financial institutions and other
internationally recognised standards and/or good practices established by developed countries in its
environmental review process for benchmarking and reference as required. Environmental checklists are
provided for different industry types that detail the environmental and social issues that should be
assessed. The environmental checklists of particular relevance to the proposed Project include:

Environmental Checklist 11: Thermal Power
The following environmental checklists relate to associated facilities:

Environmental Checklist 15: Power Transmission and Distribution Lines

Environmental Checklist 21: Waste Management and Disposal

4.3.6 Equator Principles (EqPs)

The EqPs are a financial industry benchmark for determining, assessing and managing social and
environmental risk in project financing. EqPs signatories use the principles to ensure that the projects they
finance are developed in a manner that is socially responsible and reflect sound environmental
management practices. To date, these principles have been adopted by 79 financial organisations as a
mandatory requirement for project financing.

Mongolia is designated a lower middle income country on the World Bank Development Indicators
Database and it is not a designated country according to the definition provided within the EqPs Ill. As
such, and as directed by the Equator Principles, for the purposes of project financing in Mongolia, project
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proponents are required to demonstrate not only compliance with host country laws but also compliance
with all applicable IFC Performance Standards and supporting EHS World Bank Guidelines.

4.4 Summary

A national DEIA is required for the Project which is being produced by Nature Friendly, a registered
Mongolian Environmental Consultancy, on behalf of the Consortium.

This ESIA is being undertaken in line with the requirements of IFC PS, which is recognised as international
best practice. As such, the requirements of ADB, EBRD, JBIC and the EqPs should fundamentally be met
when adhering to the IFC PS.

Whilst the Project will achieve a guaranteed emissions level of 3Omg/Nm3 for particulates compared to the
EBRD requirement of 10mg/Nm3, it will meet the emissions guidelines of other IFls. However, it is
estimated an emissions level typically between 15-21 mg/Nm3 could be achieved for the majority of the
Project’s operation depending on the ash content and heating value of the coal provided. In the event of
future tightening of emissions limits, small modifications could be made to the plant to achieve an
emissions level of 10mg/Nm? for particulates. Consequently, this would reduce the efficiency of the plant
and increase plant CO, emissions.
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5.1 Introduction

In accordance with international requirements for environmental and social assessment, the scope of
works for the ESIA includes:

Environmental, social, labour, gender, health, safety, risks and impacts

The Project and associated facilities

Risks and impacts that may arise for each key stage of the project cycle, including pre-construction,

construction, operation and decommissioning or closure

Role and capacity of the relevant parties including government, contractors and suppliers

Potential third party impacts including supply chain considerations

The ESIA has identified negative and positive, direct and indirect, and cumulative impacts of the Project
related to the bio-physical and the socio-economic environment.

The definition of the Project includes all infrastructure and facilities that are directly part of the proposed
development or associated development that exists specifically for or as a result of the Project. Given the
limited detail available regarding the associated facilities at the time of this ESIA, a high level qualitative
assessment of this infrastructure has been completed, noting that further detailed assessment will be
undertaken prior to their development.

This chapter presents the key findings of the scoping stage and the general methodology followed to
produce undertake an ESIA to meet international standards.

5.2 Scoping stage

For the first step in the ESIA process, Mott MacDonald produced a Scoping Report (August 2014) that set
out the potential environmental and social issues associated with the Project. The scoping report
established the scope and methodology for assessing the potentially significant environmental and social
impacts from the Project, based on the initial site visit and consultations with relevant environmental
authorities in Ulaanbaatar. The scope and methodology set out in the scoping report are presented in
Table 5.1. The scoping report was updated in August 2015 following introductory project consultation with
community members and Non-Governmental Organisations (NGOs).

Detailed consideration of all potential impacts has been reported in the subsequent individual assessment
chapter. It is considered that decommissioning impacts would be similar in nature to those identified within
the construction phase.
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Table 5.1:

Environmental /
Social Aspect

Environmental

Key Issues / Impacts and
Potential Significant Effects

Indicative National
Laws / Legislation
and Standards /

International
Guidelines

Identification of potential environmental and social impacts of the Project and proposed ESIA assessment methodology (taken from CHP5 Scoping Report)

Additional Baseline
Data to be Collected

Mott MacDonald

Impact Assessment Methodology

Air Quality

Construction activities associated with
the proposed development could
generate dust from excavation works,
the loading/unloading of materials,
stockpiling of materials and from
increased traffic movements and
associated vehicular emissions.

A reduction in air quality will occur due to
the introduction of additional emissions
(including dispersion of the following
pollutants: PM+, NOy and SO,) during
operation in proximity to human and
ecological receptors.

e Law on Air Pollution
Reduction of the
Capital City MNS
5919: 2008 - Air
emissions from the
steam and hot water
boilers or thermal
plant

o MNS 4585:2007 —
Mongolian
Standards for
ambient air quality

o WBG/IFC EHS
Guidelines for
Thermal Power
Plants

Existing pollutant
concentrations
obtained from
available ambient air
quality monitoring data
in the area

Short term spot
sampling undertaken.

Construction impacts will be assessed using a qualitative risk based
approach to determine the effects of construction dust and
construction emissions. This will identify the activities in the
construction phase of the Project, which could lead to temporary
effects on air quality. For each activity, the risk of potential emissions
will be evaluated with consideration to any mitigation measures that
are proposed. The assessment will also consider whether there will
be any sensitive receptors (human or ecological) that might be
impacted. The risk assessment will then determine whether
additional mitigation measures are required to reduce the risk of any
impacts. These mitigation measures can be implemented through the
Construction Environmental and Social Management Plan (CESMP).

Operation emissions will be assessed using an internationally
approved dispersion model such as ADMS. The assessment will
include determination of a stack height to identify the most
appropriate release height for emission based on the building layout
and the surrounding topography. Modelling will be undertaken to
calculate pollutant concentrations at nearby sensitive receptors and
will be compared against both national and international ambient air
quality standards.

The dispersion modelling will take account of the proposed fuel
specifications, planned operation conditions and local meteorological
conditions in order to calculate resultant pollutant concentrations.
The assessment will determine the impacts of the Project on ambient
air quality and asses these against national and international ambient
air quality standards.

The baseline information captures the existing pollution sources
including existing power plants and vehicle emissions. With the
exception of the Amgalan Heat Only Boiler (HOB) plant within the
Ulaanbaatar airshed no further future point source developments are
planned.

Fugitive emissions arising from fuel handling and ash stockpiles
during the operational phase will be considered qualitatively in the
assessment, following the same risk assessment approach outlined
for the construction phase. Emissions from traffic impacts will be
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Environmental / Indicative National Additional Baseline

Key Issues / Impacts and

Impact Assessment Methodology

Social Aspect

Potential Significant Effects

Laws / Legislation
and Standards /
International
Guidelines

Data to be Collected

assessed qualitatively. In addition, a qualitative assessment of
associated rail movements required for the Project will be
undertaken.

Noise and During the construction phase the main » Mongolian Noise « Collection of noise For the construction phase noise assessment, calculations of
Vibration sources of noise and vibration are likely Standards MNS baseline data at predicted noise will be made based on the likely construction plant,
to be from site clearance, earthmoving, 4585:2007 sensitive receptor the percentage of time that plant are likely to be in operation, and
construction traffic, ground and « WBG/IFC EHS locations identified their operating position in relation to sensitive receptors.
foundation works including piling and Guidelines around the Project site  Operation noise arising from the Project will be assessed using
construction of structures associated Environmental — and surrounding area.  nternationally approved noise assessment methodologies and based
with all aspects of the project. Noise Management on sound power levels for the type of equipment that will be installed.
During the operational phase, installed Noise levels will be calculated at nearby receptors and be compared
plant equipment will be the main source to relevant national and international standards including WBG/IFC
of noise, with noise also being generated EHS General Guidelines: Environmental — Noise Management.
by related rail, truck and other vehicle
movements.
Noise disturbance could potentially
affect nearby residential receptors and
receptors travelling through the Khuliin
River Valley and / or ecological receptors
within the adjacent Bogd Kahn National
Park.
Hydrology, The proposed site is located on a e Law on Water o Consultation with the Assessment of other groundwater users and what impact the water
Hydrogeology and  potential future drinking water reserve for Law on Water National Agency for demands of the Project may have on existing users, which has been
Flood Risk Ulaanbaatar, upstream of the “Central Pollution Fees Meteorology, assessed in a separate Water Resources Assessment (WRA)

Source” of drinking water supply for
Ulaanbaatar and also upstream of
informal private supplies. There is
potential for pollution and contamination
of drinking water resources from surface
water drainage, potential leaks and spills
of hazardous materials and waste during
construction and operational phases.

« Law on Fees for the
Use of Natural
Resources

Hydrology and
Environmental
Monitoring to obtain

existing baseline data.

* Review of
geotechnical data.
Available secondary
data used for the

completed for the Project.

For both the construction and operational phases, the mitigation
measures relating to surface water drainage and transport/ handling/
storage/ use of hazardous materials and waste for the main site and
ash disposal site will be evaluated in order to assess impacts to
groundwater contamination.

For both construction and operational phases the flood mitigation
measures Wwill be evaluated using the Hydrologic Engineering

There are limited water resources in Flood Risk Centers River Analysis System (HEC-RAS) model developed for the
Ulaanbaatar. The Project will obtain its Assessment (FRA) FRA to determine the likely impact on flood risk downstream of the
water demand from an existing including site as a result of the development of these measures in terms of

groundwater source in the Tuul Valley,
which need to be considered in the
context of overall water demand.

meteorological,
hydrological and
topographical data.

water levels, flows and flood velocities. The extent of river
modifications and the possible alterations of the natural floodplain will
also be considered. Flood mitigation measures to be incorporated
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Environmental /
Social Aspect

Key Issues / Impacts and

Potential Significant Effects

During the construction and operational
phase there is likely to be an increase in
the risk of groundwater contamination
associated with works at the Project.

The alteration and channelization of
watercourses at the site will significantly
affect the natural river channels by
reducing floodplain storage.

The flood mitigation measures required
to be undertaken for the site to be used
may exacerbate flood risk downstream
of the site within the residential area of
the Tuul confluence, having potentially
significant effects on human and
ecological receptors.

Indicative National
Laws / Legislation
and Standards /
International
Guidelines

Additional Baseline
Data to be Collected

Mott MacDonald

Impact Assessment Methodology

into plant design and operational measures have been developed as
part of the Project’s FRA.

Greenhouse
Gases

Emissions of Greenhouse Gases
(GHGs) will arise during the construction
and operational phases of the Project.
There will be embodied GHGs in
construction materials (from their
manufacture) and plant and vehicular
emissions used for construction.

Emissions of greenhouse gases will be
generated from the operation of the
Project.

e Law on Atmosphere

« Law on Fees for Air
Pollution

o WBG/IFC EHS
Guidelines for
Thermal Power
Plants

¢ Review of existing

greenhouse emissions
in Mongolia using data

from the International
Energy Agency and
the Mongolian
National
Communication
published as part of

Mongolia’s obligations
to the United Nationals
Framework on Climate

Change.

Greenhouse gas impacts during the construction phase will be
qualitatively assessed. The key activities which may lead to potential
emissions will be identified and the assessment will consider whether
there are suitable measures in place to minimise construction phase
emissions and if additional measures should be included in the
CESMP.

Operational phase emissions (mostly combustion related emissions)
within the Project boundary will be quantified. Emissions will be
calculated based on the fuel properties, energy and mass balances
and other operational data. The sources included in the assessment
and calculations completed will be undertaken with reference to the
methods and guidance provided in IFC PS3 and the EBRD GHG
Calculation Methodology. In addition to quantifying the total
emissions the emissions intensity (emissions per unit of power
produced) will also be quantified. This will be compared to typical
values for plants of this kind, and to the average grid electricity
production values for Mongolia to provide an indication as to relative
efficiency of the plant. Other sources of operational emissions will be
qualitatively assessed.

Biodiversity and
Ecology

The Project has the potential to result in
a number of impacts on biodiversity,
including:

o Effects on protected species and

e Law on Protection of
Plants

e Law on Natural
Plants

» Baseline flora and
fauna surveys on site
and surrounding area.

* Review of available

Based on existing available information and flora and fauna surveys
undertaken, the ecological and biodiversity impacts due to direct loss
of natural habitat and indirect disturbance will be assessed
qualitatively. The impact significance will be assessed with reference
to the IFC PS6, which includes an assessment of the significance of
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Social Aspect Laws / Legislation Data to be Collected

and Standards /

International

Guidelines

Potential Significant Effects

habitats including the Bogd Kahn desktop literature. Project impacts on all levels of biodiversity.

e Law on Animals

National dPa{k, located adjacenttothe = o torthe © Consultation with The impact significance will take into account the following:
roposed site.
proposec Use of Natural MEGD and relevant , The habitat quality of the impact area.
e Loss or disturbance to flora and fauna Resources stakeholders.

¢ The presence of species of conservation interest listed under the
international conventions for conservation of wildlife.

» The presence of sites of internationally recognition and the
likelihood of impact.

Mitigation measures will be proposed in the order of priority of
avoidance, minimisation and the last resort of compensation with the
aim of achieving no residual loss of biodiversity. A Biodiversity
Management Plan will be proposed if necessary for implementation
during the construction and operational phases.

Of particular note, one of the potential impacts specified by the IFC
PSs (particularly PS6) relates to the consideration of the Project’s
potential impact on the services provided by the surrounding
environment (“ecosystem services”). Ecosystem services relate to
the benefits that people, including businesses, derive from
ecosystems. Ecosystem services are organised into four types:

(i) Provisioning services - the products people obtain from
ecosystems.

(i) Regulating services - the benefits people obtain from the
regulation of ecosystem processes.

(ii) Cultural services - the non-material benefits people obtain from
ecosystems.

(iv) Supporting services - which are the natural processes that
maintain the other services.

The evaluation of ecosystem services is a complex consideration of
natural, social and economic values placed upon the system in
question. As such, the ESIA will consider socio-economic indicators
for the area which will be determined through the detailed studies to
be undertaken as part of the ESIA. Other elements within the
assessment such as air quality and waste generation will be

on the main site and associated
facilities.

» Effects on the use of the site by fauna
due to habitat loss and fragmentation

considered.
Ground The Project has the potential to resultin ~ « Law on Subsoil o Desktop baseline data  The assessment of impacts relating to contaminated land risks will
Conditions a number of impacts on ground « Law on soil collection of published  be informed by a high level contamination assessment to broadly
conditions, including: information. comply with the requirements of WBG/IFC EHS Contaminated Land

protection and guidance. The assessment will identify the potential contamination
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» Change in land use and impacts on
soil structure.

» Potential for fuel or chemical spills that
could result in contamination of land.

Indicative National
Laws / Legislation
and Standards /
International
Guidelines

Combating
desertification

Additional Baseline
Data to be Collected

Soil and groundwater
quality data obtained
during the
geotechnical study.

Collection of shallow
level soil profile data at
selected points in the
study area to define
soil type, erosion and
disturbance.

Mott MacDonald

Impact Assessment Methodology

‘sources’, transport ‘pathways’ and sensitive ‘receptors’ and the
linkages between them. The potential risk associated with each
pollution linkage will then be evaluated based on the probability and
the likely consequence of the event occurring all phases of the
Project.

Traffic and
Transport

The Project will have impacts on the
existing road network during the
construction phase by generating
significant traffic movements.

During operation there will be a small
increase in traffic generated as a result
of routine deliveries, staff and personnel
operating the site and equipment and
parts during maintenance activities and
outages. The import of coal and ash
exports will be via rail.

Effects arising from increased traffic from
the Project are likely to include an
increase in noise levels, disturbance to
local communities, increased emissions
from traffic and impacts on road safety.

o MNS 4585:2007 —
Mongolian
Standards for
ambient air quality

Use of existing traffic
data (where available).

Short term traffic
counts of vehicles
passing through an
observation point
(traffic in both
directions).

Information to be
gathered from studies
to be completed on the
use of rail for
transportation of coal,
ash and other
materials including a
rail management study
which has been
commissioned for the
Project.

The traffic assessment will be undertaken in line with Guidance on
Transport Assessment 2007 to assess the likely changes in traffic
movements (road and rail) predicted as a result of the development
and the proposed routings of the anticipated traffic movements. The
traffic assessment will take into account changes in rail movements
for the movement of coal and ash. Consideration will also be given to
abnormal load deliveries which will be required during the
construction phase. Following the assessment, mitigation measures
will be identified in line with international best practice.

Landscape and
Visual

The Project site is adjacent to the Bogd
Kahn National Park, regarded for its
natural landscape value. Development
during the construction and operational
phases could potentially affect the
landscape character of the area and the
views experienced by some sensitive
visual receptors.

The Project will change the existing

» Law on Special
Protected Areas

o Law on Buffer Zones

Review of available
mapping and
topographical data,
aerial photographs,
information from
statutory agencies,
and other relevant
reports and data.

A review of baseline information will be undertaken to develop an
understanding of the characteristics and features of the site and its
surroundings.

The landscape and visual assessment will make reference to the IFC
guidelines and requirements which would then be refined in
accordance with guidance contained within the publication
Guidelines for Landscape and Visual Impact Assessment (2013),
prepared by the UK Landscape Institute and the Institute of
Environmental Management and Assessment (IEMA)which is
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Additional Baseline
Data to be Collected

Indicative National
Laws / Legislation
and Standards /
International
Guidelines
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~ landscape setting through introductonof ~~ deemed to represent best practce. =~~~

a power plant into a currently
unindustrialised area located on the
outskirts of Ulaanbaatar. This will affect
the visual amenity of recreational users,
residents etc.

deemed to represent best practice.

The sensitivity of the receiving landscape and visual receptors will be
identified as part of the assessment. Mitigation measures will be
identified where feasible and considered through the iterative plant
design process.

Waste and Hazardous and non-hazardous wastes
Materials will be generated in the construction and
Management operational phases of the Project. The

construction phase will generate
quantities of spoil from earthmoving
works and other wastes generated by
the construction workforce.

During operation, the largest waste
stream will be ash generated by the
combustion process. If not handled and
stored appropriately, ash has the
potential to impact air quality and result
in the contamination of soils and the
contamination of groundwater.

e Law on Waste o Existing information on
« Law on Hazardous the following will be
Substances and reviewed:
Chemicals o Existing waste
management capacity
in Ulaanbaatar.

o Existing waste
management facilities
in Ulaanbaatar.

¢ Project ash
management study
under preparation

An assessment of the types of waste to be generated by project
activities and the proposed method of waste disposal will be
undertaken. The assessment will consider the types and quantities of
solid waste that would be generated during construction and
operation, and the severity of the likely significant environmental
impacts and effects that may arise from the quantity of waste
requiring off-site disposal to landfill (this being a finite and least
preferred waste management option). The assessment will consider
waste arising from the Project and waste management infrastructure
capacity at local and regional levels, alongside the route of the
Project. The assessment will consider relevant waste management
legislation, policies and guidance applicable to all buildings and
infrastructure components of the Project. The criteria for the
assessment will be derived from professional experience previously
applied to large-scale infrastructure projects.

Waste management resources and receptors will include waste
receiving facilities, waste transportation providers and waste disposal
facilities. The assessment will also consider the availability of existing
waste disposal facilities in the locality of the Project and how they
can be utilised, where such information is available.

Mitigation and enhancement for waste and resources management
during construction and operation will be considered in line with the
waste hierarchy and good practice guidelines includes EHS
Guidance. Residual environmental effects will then be identified.

Archaeology and
Cultural Heritage

Potential impacts on cultural heritage
assets could include:

¢ Change in the setting due to the
presence of Project structures in
proximity to an asset

o Damage to a property and/or the
integrity of its foundations

o Partial or full demolition

¢ Law on Special ¢ Consultation with
Protected Areas Institute of
Archaeology to

* Mongolian
Protection of
Cultural Heritage

determine potential
presence of
archaeological
artefacts on site.

« Site walkover to
comprise the main

Initial consultation with the Mongolian Academy of Sciences Institute
of Archaeology (MASIA) has indicated that no substantial earthworks
associated with the site lie within the development. There is potential
that previously unidentified cultural assets may lie within the footprint
of the development.

An appraisal of the existing cultural heritage and archaeological
baseline will be performed using a desk based assessment to
identify tangible and intangible assets within a 1km buffer from the
proposed development footprint; existing landscape features will be
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« Potential archaeological impacts power plant site and assessed for the likelihood of containing archaeological remains.
may include locations for Discussions with MASIA and consultation with the local community

associated activities. may be necessary to identify any potential remains within the
development that represent previously unrecorded heritage assets.

The nature, location, extent and importance of any cultural heritage

¢ Unearthing and exposing remains
to erosion or the elements

* Damage to archaeological remains assets and archaeological resources which have the potential to be
during excavations during the impacted (either directly or indirectly) by the Project will be
construction phase described.

¢ Removal of archaeological remains The assessment to be undertaken in accordance with IFC PS8 and

EBRD PS8 will consider how the Project may impact on the known
heritage assets. Where there is the potential for the Project to result
in significant impacts to archaeological or cultural assets, appropriate
mitigation will be identified.

Social
Social - Job The Project will: o Labour Law of » Baseline data on The ESIA will assess the social and economic impacts associated
creatiop and « Generate employment during the Mongolia education, sk_ills and with the construction and opergtional phasels' of t'he Project. The
hases. ; ocal community.
E | e of e Safety and Hygiene ESMMP.
* bevelop sk S' o' employed persons Information for the socio-economic assessment will utilise a
¢ Create a multiplier effect of combination of desktop studies, information gathered as part of the
increased incomes in local consultation with the local community and knowledge of the local
community area from Mongolian-based consultants, Nature Friendly.
The public participation phase of the environmental assessment
Social - Transportation of materials, workers and  « Law on Sanitation N/A process is expected to identify the Interested and Affected Parties
Community health  waste may generate a risk of traffic I (IAPs), also referred to here as stakeholders), disseminate
safety, security accidents. * The Constitution information to them, manage their dialogue with the project
and wellbeing . . . o Law on Land proponent, assimilate and take into account public comments
Tpe Prkqect CZUId alslo res‘:('.t Inan 'E';qu « Land Allocation Law received, and feedback the outcomes and inputs of the dialogue to
31 WOrKers and people seeking work 1o demonstrate how these have been taken into account in the design
e area. e Land Procedure of the activity. Dissemination of project information and engagement
Social - The development of the Project may N/A « Information on types of with stakeholders needs to continue throughout the Project’s lifetime.
Livelihoods and have an impact on the enjoyment and businesses and leisure  The socio-economic impact assessment will be undertaken with
economic impacts  amenity value of local leisure facilities. facilities in the nearby reference to IFC PS 2,4, 5,6 and 7.
There may also be economic effects on area A Resettlement Plan (RP) is being prepared for households who will
existing businesses and developments. be physically and / or economically displaced by the Project. This
Social - Land The Project could potentially result in « Constitution of « All relevant data from plan will summarise the national and international requirements for
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acquisition and a loss of livelihoods or homes due to

Additional Baseline
Data to be Collected

Indicative National
Laws / Legislation
and Standards /
International
Guidelines

Mongolia the government body

resettlement land acquisit[o_n. Cu.rre-ntly there.are « Law on Land managing
households living within the Project ) . resettlement.
site and seasonal herder households ¢ Lawonregistration  © o L 4otaon the
identified who use the site for of immovable use of the site for
summer grazing. However, this may property livelihood supporting
change depending on the Project o Civil Code of activities.
design and results of impact Mongolia
assessment studies. « Law on Allocation of
Land to Mongolian
Citizens for
Ownership, ‘the
Land Allocation Law’
Social - The Project could potentially result in a N/A ¢ Baseline information
Ecosystem loss of natural resources used for on use of the site for
services subsistence and / or impacts on land natural resources for
required for plant and laydown area that food, fuel, grazing,
may currently be used for grazing horses building materials etc.
and cattle, use of water from river.
Social - Potential impact on populations of N/A o Information on
Indigenous Indigenous Peoples during construction ethnicities of local
Peoples and operation. communities from
At this stage, impacts on Indigenous census or
Peoples are not expected but this will be consultation.
investigated further and confirmed.
Social - Access to A route traversing the Project site leads N/A o Details on who uses
summer to summer residences and camps. the summer
residences and Access will be restricted due to the residences and camps
camps Project. to be obtained through

An unknown number of people will be
affected. Alternative access to the road
will need to be provided.

consultation with
stakeholders.

Mott MacDonald

Impact Assessment Methodology

land acquisition and involuntary resettlement, assess the households
who will be affected including a census, inventory of assets and
socio-economic conditions. It will also present the criteria for
eligibility and entitlements for compensation, timeframes for
resettlement activities and key organisations responsible for
implementation of the resettlement plan.
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5.3 Impact assessment methodology

53.1 Overview

Following the review of the studies undertaken to date and the findings of the site visits, specialist
assessments were carried out in order to predict potential impacts associated with the Project and propose
measures to mitigate the impacts as appropriate. Each assessment chapter follows a systematic approach,
with the principal steps being:

Description of assessment methodology used

Identification of the spatial and temporal scope of potential impacts (area of influence)

Description of baseline conditions

Impact assessment

Identification of appropriate mitigation measures as required

Assessment of residual impacts

5.3.2 Area of influence and temporal scope

The Area of Influence (Aol) indicates where proposed works, including related facilities and infrastructure,
will have a direct or indirect impact on the physical and social environment. This can result from aspects
such as physical land-take or as a result of the extent of the potential impact that extend beyond the
developments physical boundary such as noise emissions or emissions to air. The Aol can also vary
according to the stage of the Project being assessed such that construction impacts may have a greater
area of impact than for operation.

For each impact assessment chapter the spatial and temporal zone of influence are defined. It is important
to note that the area of influence has primarily been based on the impacts associated with the power plant
itself. However, as far as reasonably practical and for the purposes of this ESIA consideration of the
potential locations of the associated facilities has been taken into account in the defined spatial scope for
each environmental and social aspect.

It should be noted that this approach has been adopted given that the detailed design and routing
arrangements have not yet been finalised for the associated facilities. Further assessment will be
undertaken for each of these components by the relevant developer / lending agency once feasibility
studies have been completed. Further details can be found in chapter 18.

5.3.3 Baseline data

The primary sources of information for baseline assessment have been the site surveys carried out by Mott
MacDonald Limited in August 2014, and by local environmental specialists from Nature Friendly LLC. In
addition, secondary information obtained by the Project proponent has also been utilised. Where
secondary information has been used, it is referenced in each assessment chapter that follows.
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5.3.4 Assessment of effects

5.3.4.1 Overview

The assessment of the significance of impacts and identification of residual impacts has taken account of
any inherent mitigation measures incorporated into the Project by the nature of its design. The significance
of the resultant impact is largely dependent on the extent and duration of change, the number of people or
size of the resource affected and their sensitivity to the change. The criteria for determining significance
are specific for each environmental and social aspect but generally for each impact the magnitude is
defined (quantitatively where possible) and the sensitivity of the receptor is identified. Generic criteria for
the definition of magnitude and sensitivity are summarised below.

5.3.4.2 Magnitude

The assessment of impact magnitude is undertaken in two steps. First, the key impacts associated with the
Project have been categorised as beneficial or adverse. Second, the magnitude of potential impacts have
been categorised as major, moderate, minor or negligible based on consideration of the parameters such
as:
Duration of the impact — ranging from temporary with no detectable impact to beyond decommissioning
Spatial extent of the impact — for instance, within the site boundary to regionally, nationally, and
internationally
Reversibility — ranging from no change to permanent requiring significant intervention to return to
baseline
Likelihood — ranging from unlikely to occur to occurring regularly under typical conditions
Compliance with legal standards and established professional criteria - ranging from meets standards
or international guidance to substantially exceeds national standards and limits/international guidance.

Table 5.2 outlines the generic criteria for determining magnitude.

Table 5.2:  Generic criteria for determining magnitude

Major Fundamental change to the specific conditions assessed resulting in long term or
permanent change, typically widespread in nature, and requiring significant
intervention to return to baseline; exceeds national standards and limits.

Moderate Detectable change to the specific conditions assessed resulting in non-fundamental
temporary or permanent change.
Minor Detectable but minor change to the specific condition assessed.
Negligible No perceptible change to the specific condition assessed.
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5.3.4.3 Sensitivity

Sensitivity is generally site specific and criteria have been developed from baseline information gathered
and secondary information sources. The sensitivity of a receptor will be determined based on review of the
population (including proximity/ numbers/vulnerability) and presence of features on the site or the
surrounding area. Generic criteria for determining sensitivity of receptors are outlined in Table 5.3. Each
detailed assessment defines sensitivity in relation to their topic if required.

Table 5.3:  Criteria for determining sensitivity

Sensitivity ‘ Definition

High Vulnerable receptor (human or ecological) with little or no capacity to absorb
proposed changes or minimal opportunities for mitigation.

Medium Vulnerable receptor (human or ecological) with limited capacity to absorb proposed
changes or limited opportunities for mitigation.

Low Vulnerable receptor (human or ecological) with some capacity to absorb proposed
changes or moderate opportunities for mitigation

Negligible Vulnerable receptor (human or ecological) with good capacity to absorb proposed
changes or and good opportunities for mitigation

Source: Mott MacDonald
5.3.4.4 Impact evaluation and determination of significance

The significance of an impact can be described by the interaction of magnitude and sensitivity as depicted
in the significance matrix shown in Table 5.4.

Table 5.4:  Significance matrix

Adverse Beneficial

Major Moderate Minor Negligible Minor Moderate  Major

High DES R oo neoigte  Voserste  [ESHNNN
Medium - Moderate Minor Negligible --

Negligible

Low Moderate Minor Negligible  Negligible

Negligible Minor Negligible Negligible Negligible Negligible  Negligible

Table 5.5 provides a guide to the terminology used to define significance of impacts, however it should be
noted that each chapter of the ESIA develops topic specific criteria where applicable.

Table 5.5:  Definition of significance

Significance of

impact Definition
Negligible No detectable impact — i.e. effects are within the range of normal natural variations in the system.
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No mitigation is required.

Minor Short time scale of the activity or event. Area over which the activity or event may occur is <5 %
of the area occupied by the resource of concern. Impacts a specific group of localised
receptors/population only. Activity does not exceed statutory limits. No mitigation is required.

Moderate Time scale of the activity or event is 5-10% of the regeneration time of the resource of concern or
a critical sensitive period. Area over which the activity or event may occur is 5-10% of the area
occupied by the resource of concern. Affects a portion of a population and impact may bring
about a change in abundance and/or distribution over one or more generations, but does not
threaten the integrity of that population or any population dependent on it. Affects users of
natural resources, but only in the short term, or resources used by a minority of local people
(<10%). Some mitigation will help minimise impacts.

Major Time scale of the activity or event is >10% of the regeneration time of the resource of concern or
a critical sensitive period. Area over which the activity or event may occur is >10% of the area
occupied by the resource of concern. Causes a decline in abundance/distribution of an entire
population or species, beyond which natural recruitment would not return that population or
species, or any population or species dependent upon it, to its former level within several
generations without mitigation. Users of natural subsistence or commercial resources (on which
more than 10% of local people depend) are affected to the degree that their wellbeing is affected
over a long term, if mitigation not applied. Activity occasionally exceeds statutory/regulatory
limits, and mitigation is required.

For each aspect, the significance of impacts has been discussed before and after mitigation (i.e. residual
impact). Impacts identified as having moderate to major significance based on the above approach are
classified as significant impacts.

Where feasible the following hierarchy of mitigation measures will be applied to reduce, where possible,
the significance of impacts to acceptable levels:

Mitigation/elimination through design

Site/technology choice

Application of best practice.

5.3.4.5 Uncertainty

Any uncertainties associated with impact prediction or the sensitivity of receptors due to the absence of
data or other limitation will be explicitly stated. Where applicable, the ESIA will make commitments
concerning measures that should be put in place with monitoring and /or environmental or social
management plans to deal with the uncertainty. This is summarised in the Project ESMMP that forms
Volume IV of this ESIA.

5.4 Cumulative impacts and transboundary effects

Cumulative impacts are those impacts that may result from the combination of past, present or future
actions of existing or planned activities in a project’s area of influence. While a single activity may not itself
result in a significant impact, it may, when combined with other impacts in the same geographical area and
occurring at the same time, result in a cumulative impact that is significant.
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Where and when relevant and applicable, an assessment of the cumulative impact of the Project is given
in each impact assessment chapter. This takes into account the Project as a whole as well as with any
other known present and planned developments in the area of influence.

The developments which have been identified as potentially resulting in a cumulative impact have been

identified in Table 5.6

Table 5.6:  Review of planned developments in Ulaanbaatar and the surrounding area
Estimated
Development Location Schedule Features
The New Located in the Khushigiin Khundii 2012-2016 e The main components of construction
Ulaanbaatar valley, Sergelen sum, Tuv include a three-storey passenger terminal
International province, approximately 50km building covering an area of 37,000m?, an
Airport (NUBIA) southwest of Ulaanbaatar Air Traffic Control (ATC) tower, an
operations building
e The development will also include a 28 MW
heating plant, and a 3,600m long and 45m
wide concrete based runway
e The runway construction will involve the
transfer of about three million cubic metres
of earth
Amgalan HOB Approximately 10km north of the Operational o Height of Chimney — 120 metres
CHPS site late 2015 « Height of the boiler — About 40-41 metres
¢ Number of boilers — 3 x 116MW
Associated Facilities
Transmission line  From Songino substation to CHP5. 2016 — 2020 « Steel lattice structures

The transmission line is 85km long,
routed around the southern side of
Bogd Khan National Park

220KV high voltage transmission line

From CHP5 site to central and
eastern areas of Ulaanbaatar

District heating
pipeline

Over ground pipeline with diameter of 1000
—1200mm

Railway spurs
and stabling:

From the existing railway line that
runs to the south of the site

New rail spur and stabling
Rerouting of the existing rail line

Raw water
supply pipeline
and wastewater
discharge
pipeline

Detailed routes of the pipelines are
yet to be determined.

Not yet known at this stage

GIS switchyard
and substation
located at project
site

within south-eastern corner of the
Project site

220kV gas insulated switchgear (GIS)

Approximately 0.5ha (including a GIS
building of 15 x 50m)

Assessments have been undertaken at a high level in the context of broad development parameters
sufficient to provide an understanding of the likely environmental and social impacts of future
developments in combination with the development of this Project. Any additional future developments will
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be required to follow the national EIA process and be required to obtain the relevant approvals. In addition,
if any future developments seek international funding, the project would be required to undertaken an ESIA
in accordance with the applicable international guidelines.

The Convention of Transboundary Effects of Industrial Accidents (1992) states that “transboundary effects
mean serious effects within the jurisdiction of a Party as a result of an industrial accident occurring within
the jurisdiction of another Party”. The Project will not have any effect to other countries; its effects are on a
local / regional scale. Transboundary effects have therefore not been considered as part of this ESIA.
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6.1 Overview

This chapter outlines the information disclosure, consultation and participation activities that have been
undertaken as part of the ESIA process in accordance with the Stakeholder Engagement Plan (SEP)
produced at the outset of the ESIA process and updated throughout. The key objective of this chapter is to
present a summary of the outcomes of the ESIA consultation activities, as well as an overview of the
consultation activities planned for construction and operational phases of the Project.

The chapter consists of the following sub-sections:
6.2 Principles of consultation
6.3 Consultation requirements
6.4 Stakeholder identification and analysis
6.5 ESIA consultation activities and outcomes
6.6 Resettlement planning consultation
6.7 Engagement planned throughout the lifetime of the Project
6.8 Project grievance redress mechanism

6.2 Principles of consultation

Early and ongoing consultation, disclosure and meaningful stakeholder engagement are key requirements
for projects financed by international lenders. The consultation and disclosure activities used to inform
affected communities about the Project and to inform the assessment in this ESIA have been underpinned
by the principles that community engagement should be free from external manipulation, interference,
coercion and intimidation and conducted on the basis of timely, relevant, understandable and accessible
information. Furthermore, that consultation activities should always be well planned and based on
principles of respectful and meaningful dialogue.

6.3 Consultation requirements

6.3.1 Overview

This sub-section provides an overview of the national requirements contained within the Mongolian EIA
procedures, and the international disclosure, consultation and stakeholder engagement requirements of
the ADB, the EqPs, IFC, and EBRD.

6.3.2 National requirements

The Law of Mongolia on Environmental Impact Assessment (revised May 2012) contains two chapters that
relate to consultation and public involvement. Chapter 2: DEIA Structure, Framework, Regulation contains
Article 8: which states that the DEIA should include meeting minutes, comments by local government, and
community consultation that has been conducted with local communities in the area of influence. An
overview of the DEIA process is illustrated in Figure 6.1.
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Figure 6.1: DEIA Process

Project operator submits documents to MEGD for GEIA
issuance

GEIA screening
by MEGD

Implement the

Deny project project on DEIA required
implementation condition

GEIA issued by
MEGD

Appoint EIA
company

Public consultation,
involvement (In cooperation DEIA report
with project operator)

Signed by local
GEIA screening letter by MEGD will be issued within government
14 business days. If necessary, MEGD has right to
extend for 14 business days again.

Submit DEIA

DEIA review by MEGD will be completed within 18 report to MEGD
business days. If necessary, MEGD has right to for review
extend for 18 business days again.

Review /
Approve DEIA examination by
MEGD

Source: Nature Friendly

MEGD-Ministry of Environment and Green Development
GEIA-General Environmental Impact Assessment
DEIA-Detailed Environmental Impact Assessment.

Chapter 4: ‘Public Involvement’ contains Article 18: ‘Public Involvement of DEIA’, which states that the
development plans and programs that need to be assessed as part of the DEIA process will need to be
publicly disclosed on the website of the State Administrative Central Organization in charge of nature and
environment (Article 18.1). There will be a period of 30 working days in which complaints from the public in
verbal or written form will be collected (Article 18.3). The entity that is developing the DEIA report should
organize community consultations that include the comments and complaints of local government and local
residents within the area of influence (Article 18.4).
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Whilst the national requirements will be fulfilled by the DEIA, public consultation activities for both the DEIA
and the international ESIA have been streamlined as far as possible to reduce stakeholder fatigue.

6.3.3 International consultation requirements

6.3.3.1  Overview

Project finance is being sought from the ADB and may be sought from EqPs signatory private lenders, the
IFC, and the EBRD. This sub-section summarises relevant stakeholder engagement requirements of the
potential lenders that the Project should meet in order to be considered for international financing.

6.3.3.2 Asian Development Bank consultation requirements

The ADB SPS (2009) explains that the ADB is committed to working with borrowers/clients to put
meaningful consultation processes into practice. ADB requires borrowers/clients to engage with
communities, groups, or people affected by proposed projects, and with civil society through information
disclosure, consultation and informed participation in a manner commensurate with the risks to and
impacts on affected communities. For projects with significant adverse environmental, involuntary
resettlement, or Indigenous Peoples impacts, ADB project teams will participate in consultation activities to
understand the concerns of affected people and ensure that such concerns are addressed in project
design and safeguard plans.

ADB’s SR 1: Environment specifies that projects must:
Carry out meaningful consultation with affected people and facilitate their informed participation
Ensure women’s participation in consultation
Involve stakeholders, including affected people and concerned nongovernmental organizations, early
in the project preparation process and ensure that their views and concerns are made known to and
understood by decision makers and taken into account
Continue consultations with stakeholders throughout project implementation as necessary to address
issues related to environmental assessment
Establish a grievance redress mechanism to receive and facilitate resolution of the affected people’s
concerns and grievances regarding the project’s environmental performance
Disclose a draft environmental assessment (including the ESMP) in a timely manner, before project
appraisal, in an accessible place and in a form and language(s) understandable to affected people and
other stakeholders
Disclose the final environmental assessment, and its updates if any, to affected people and other
stakeholders
Implement the ESMMP and monitor its effectiveness. Document monitoring results, including the
development and implementation of corrective actions, and disclose monitoring reports

6.3.3.3 Equator Principles llI

The EqgPs are a framework for managing credit risk in project finance transactions, which are often used to
fund major infrastructure and industrial projects. The EqPs determine, assess and manage environmental
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and social risks. The EqPs are based on the IFC PSs (discussed in Section 6.3.3.4) on social and
environmental sustainability and on the WB/IFC General EHS Guidelines. The most recent version of the
EqgPs (version lll) has been effective from 4™ June 2013.

For all projects that are classified as Category A, the government, borrower or third party expert should
consult with project affected communities in a structured and culturally appropriate manner. Affected
communities are communities of the local population within the project’s area of influence who are likely to
be adversely affected by the project.

Environmental and social assessment documentation, action plans or non-technical summaries, as
appropriate, should be made available to the public by the borrower for a reasonable minimum period.
These documents will be provided in a culturally appropriate manner in the local languages.

The process should be documented and the results of the consultation, including any actions agreed
resulting from the consultation, should be taken up by the borrower. Disclosure of the relevant information,
for projects with adverse social or environmental impacts, should be carried out as early in the project
assessment process as possible and on an on-going basis thereafter and at least should occur before
project construction commences.

6.3.3.4 IFC Consultation requirements

Public consultation, disclosure and stakeholder engagement are key requirements of IFC’s Policy on
Social and Environmental Sustainability embodied within the PS of 2007 (updated in January 2012).

The eight IFC PSs are applicable to private sector projects in emerging markets. Each PS has specific
consultation requirements and these are embedded in the general requirements specified in PS1:
Assessment and Management of Environmental and Social Risks and Impacts. These requirements
specifically refer to the need for and means of achieving community engagement, disclosure of relevant
project information, appropriate consultation processes and grievance mechanisms throughout the project
lifecycle. The requirements for stakeholder engagement in projects are:

Start as early as possible in the project cycle

Continue throughout the life of the project

Be free of external manipulation, interference, coercion, or intimidation

Where applicable enable meaningful community participation

Be conducted on the basis of timely, relevant, understandable, and accessible information in a

culturally appropriate format.

IFC PSs seek to provide accurate and timely information regarding project investment and advisory
activities. IFC’s Access to Information Policy states that for Category A projects proposed for financing, a
summary of review findings and recommendations must be disclosed and include as a minimum the
following information:

Reference to the PSs and any applicable grievance mechanisms, including the compliance

advisor/ombudsman.

The rational for IFC’s categorisation of the project.
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A description of the main social and environmental risks and impacts of the project.

Key measures identified to mitigate those risks and impacts, specifying any supplemental measures
and actions that will need to be implemented to undertake the project in a manner consistent with the
PSs.

Electronic copies or web-links to any relevant environmental and social impact assessment prepared
by the developer.

Any additional documents such as Action Plans, SEPs and RPs.

6.3.3.5 EBRD

EBRD’s Environmental and Social Policy (2014) and Public Information Policy (2014) documents outline
the Bank’s key policies regarding information disclosure and stakeholder engagement.

For Category A projects, EBRD requires the project developer to build disclosure and consultation into
each stage of the ESIA process. The developer should also engage with interested parties and identified
stakeholders at an early stage to ensure key issues are identified for consideration in the ESIA. During the
scoping stage stakeholders should also be provided with an opportunity to comment on the draft SEP and
ESIA scoping documents. Where an Environmental and Social Action Plan (ESAP) is agreed between
EBRD and the developer, this must be disclosed to affected parties.

The 2014 EBRD policy requires project developers to engage with stakeholders from the earliest stages
and throughout the life of the Project. Stakeholder engagement must be open, meaningful, and conducted
in a culturally and linguistically appropriate manner to the potentially affected communities. The
engagement program must actively address the needs of vulnerable populations who may be affected by
the project. The ESIA documents must remain in the public domain for the life of the Project, and if
changes to project plans are necessary, these must be made public as well. A key requirement of EBRD’s
Performance Requirement 10 on Information Disclosure and Stakeholder Engagement is the provision of a
grievance mechanism to address concerns and complaints.

EBRD’s Public Information Policy requires ESIA documents to be available through their Business
Information Centre and resident offices as well as their website at least 60 days prior to consideration of
the project by the Board of Directors for private sector projects.

6.4 Stakeholder identification and analysis

Stakeholders are persons or groups who are directly or indirectly affected by a project, as well as those
who may have interests in a project and/or the ability to influence its outcome, either positively or
negatively. Stakeholders for the Project include locally affected communities and their formal and informal
representatives, national or local government authorities, civil society organisations and groups with
special interests, the academic community, or businesses. A stakeholder identification and analysis
exercise and identification of the most appropriate communication methods was undertaken at the outset
of the ESIA process and has been updated as necessary throughout the ESIA. The affected communities
and interested non-governmental stakeholders are identified in Table 6.1.
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Table 6.1:
Stakeholders

Community Population

Communication methods

Mott MacDonald

Identification of community and non-governmental stakeholders and communication methods

Proposed Formats

Closest communities to the Project activities

Vulnerable groups include
families living in gers and near
to the site either seasonally or
permanently who will need to
be resettled, especially

« Female headed households

» Families living below the
poverty line

o Other groups (if identified)

Less than 200 people

Consultations, interviews
and informal meetings with
identified vulnerable groups

Disclosure of non-technical
Project information.

Invitation to public
consultation meetings

Household and key
informant interviews /
focus group discussions

Brochures and leaflets
distributed in locations
frequented by people11

Notice boards within the
Khoroo

Khoroo Governor's office
Project website
Local newspapers

Residents of Bayanzurkh
District, Khoroo-11 (sub-district
11) where the Project is
located.

Approximately 7,000
permanent residents and
6-7,000 seasonal
residents.

Consultations and interviews
with identified directly
affected community

Disclosure of non-technical
Project information.

Invitation to public
consultation meetings

Key informant interviews

Brochures and leaflets
distributed in locations
frequented by people12

Notice boards within the
Khoroo,

Khoroo Governor's office
Project website
Local newspapers

Other nearby communities

Residents of East Bayanzurkh
Khoroo-10

7,484 (1,899 households)

Residents of North West
Bayanzurkh Khoroo-23

13,934 (3,801 households)

Consultations, interviews
with key informants

Disclosure of non-technical
Project information

Invitation to public
consultation meeting

Brochures and leaflets
distributed in locations
frequented by people13

Notice boards within the
Khoroo

Khoroo Governor’s office
Project website

Today Newspaper
Daily News
Project employees and job seekers
Employees, prospective Varies depending on » Provision of non-technical Meetings
employees (direct/indirect) and  phase of Project. information about the Leaflets

representatives of workers’
unions

Project

Disclosure of Project
recruitment policy

Disclosure of job

Letters included in
payslips

Newspaper adverts for
jobs

" Locations will include markets, health clinics, community buildings, places of worship (mosques, temples), Khoroo government
buildings and places of business frequented by women such as hair salons, health spas

"2 Same types of locations identified for vulnerable groups will also be used for Khoroo 11 residents

¥ Locations will include markets, health clinics, community buildings, places of worship (mosques, temples), Khoroo government
buildings and places of business frequented by women such as hair salons, health spas
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Stakeholders Community Population

Communication methods
advertisements

» Meetings with staff and
trade union representatives
regarding key project
changes that affect staff, for
example end of construction
phase.

* Workers’ grievance
mechanism

Mott MacDonald

Proposed Formats

* Notices at site and
Khoroo
office/noticeboards
regarding recruitment

* Project website

Non-Government Organisations (NGOs)

Association for Support of Mongolian Environmental
Protection Groups

Mongolian Water Association

Association for protecting water resources and river
upstream

Bogdkhan Mountain Natural complex centre

National Center for Mongolian Air Pollution Reduction and
Forest Reserve Protection

Mongolian Environmental Civic Council

National Environmental Cooperation Society

Tuuliin Khar shugui

Selbe-Tuul Movement.

Tuul River Basin Committee.

Open Society Foundation-Mongolia.

Women's association for sand movement(desertification)
prevention

The Nature Conservancy

*Fathers Glory

*State Child and Youth Organisation

MONFEMNET — Women’s Organisation

o Consultations, interviews or
informal meetings
(commensurate with the
NGO’s level of interest/ or
influence in the Project)

o Disclosure of reports

o Invitation to public
consultation meetings

¢ One-to-one meetings
and workshops / focus
group discussions

o Letters / personal
invitations

e Brochures and leaflets
Annual Reports

* Project website
¢ Local newspapers
¢ Regional radio stations

Others

International Lenders (ADB, IFC, EBRD)

» Private meetings

o Invitation to participate in
public consultations

o Disclosure of ESIA report
and associated plans and
Project information

» Project updates

» Progress reports

o ESIA Report and related
environmental and social
management and
mitigation plans.

Media o Project staff member » Press articles
responsible for media « Project website
communications identified

: , o Brochure and leaflets
o Disclosure of Project
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Stakeholders Community Population Communication methods Proposed Formats

information

Notes: * NGOs active within Khoroo 1114

The Project team recognises that marginalised and disadvantaged groups are likely to experience impacts
differently from mainstream society. For instance, they may be less able to cope with change such as influx
of workers into the area than a typical community household or may be less able to take advantage of
benefits such as employment generation.

Vulnerable groups for this Project include families living in gers and near to the site either seasonally or
permanently who will need to be resettled, especially female headed households, families living below the
poverty line, and potentially other groups, if identified. These groups will be identified through household
surveys and consulted through focus group discussions as part of the resettlement planning process that is
being undertaken for the Project. Consultation and information disclosure activities will take into
consideration logistical and cultural factors such as language, physical access, literacy levels, and time
availability of these groups.

Table 6.2 identifies the government stakeholders and decisions makers at the national, regional and local
levels.

Table 6.2:  Identification of Government and Local Authority Stakeholders and Communication Methods

Stakeholders Relevance to the Project = Communication Methods

(interest / influence)

Proposed Formats

National Government

MoE

Proponent of Project

MEGD

Environmental approval of
the Project

Energy Regulatory Authority

Responsible for regulation
of energy in Mongolia

Ministry of Transport

Responsible for assisting in
framework agreement of
transporting coal, ash and
associated facilities

Mongol Invest

Responsible for negotiating
on project documents on
behalf of the GoM

o Private meetings

« Invitation to participate in
public consultations

o Disclosure of reports

On-going consultations
and working relationships
with the authority

Invitation to public
consultations and
meetings

Brochures and leaflets
Project website

National air pollution
reduction committee of
Mongolia

Mandate to reduce air
pollution

 Invitation to participate in
public consultations

o Disclosure of reports

Letter

Brochures and leaflets
Project website

¥ As communicated in a preliminary meeting with the Khoroo 11 Governor (15 August 2014)
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Relevance to the Project
(interest / influence)

Municipality Government level (Ulaanbaatar)

Communication Methods

Mott MacDonald

Proposed Formats

Ulaanbaatar electricity
distribution company

Responsible for electricity
transmission to Ulaanbaatar
and Tuv Aimags

Land Department of the
Municipality

Responsible for land
acquisition / expropriation

Environmental department
of the Municipality

Undertakes environmental
monitoring of the Project

City Air Quality Department

Controls and regulates air
quality in UB

Water sewerage authority

Responsible for provision of
water to CHP5 Project and
displaced communities

Ulaanbaatar Railways (UB
Rail)

Responsible for coal and
ash transportation for the
CHP5 Project

Ulaanbaatar District Heating
Company

Responsible for district
heating network in
Ulaanbaatar

¢ Private meetings

e Invitation to participate in
public consultations

« Disclosure of reports

On-going consultations
and working relationships
with the authority

Invitation to public
consultations and
meetings

Brochures and leaflets
Project website

Local Government and Local Authorities (District and Khoroo level)

Bayanzurkh District

Responsible for the
protection of its citizens and
businesses

¢ Private meetings

e Invitation to participate in
public consultations

» Disclosure of reports

On-going consultations
and working relationships
with the authority

Invitation to public
consultations and
meetings

Brochures and leaflets
Project website

Land Department of
Bayanzurkh District

Responsible for
implementing regulations on
land issues.

¢ Private meetings

¢ Invitation to participate in
public consultations

« Disclosure of reports

On-going consultations
and working relationships
with the authority

Invitation to public
consultations and
meetings

Brochures and leaflets
Project website

Khoroo 11 Sub-district
Governor

Sub-district within which the
Project is located

o Private meetings

¢ Invitation to participate in
public consultations

¢ Disclosure of reports

On-going consultations
and working relationships
with the authority

Invitation to public
consultations and
meetings

Brochures and leaflets
Project website
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Stakeholders Relevance to the Project Communication Methods Proposed Formats
(interest / influence)

o Press releases

Khoroo 10 and 23 Sub- Sub-districts located » Private meetings « Invitation to public
district Governors adjacent to Khoroo 11 « Invitation to participate in consultations and
public consultations meetings

« Disclosure of reports o Brochures and leaflets
Project website

o Press releases

The SEP and the above tables are considered to be live and will be updated on an on-going basis as new
stakeholders are identified throughout Project implementation.

6.5 ESIA consultation activities and outcomes

6.5.1 Overview

This sub-section presents the activities undertaken during the ESIA in accordance with the SEP and the
requirements outlined in Section 6.3. The issues raised are summarised and signposts are provided to
where and how these issues have been addressed in the ESIA process and documentation. Previous
consultation undertaken in relation to the Project prior to the international ESIA is summarised in the SEP.
A chronological overview of the ESIA consultation activities undertaken is presented in Table 6.3.

Table 6.3:  Chronological overview of ESIA consultation and disclosure activities

Activity Participant / Stakeholder details

Males Females Total

ESIA Scoping Consultation Round 1

17" August Scoping public consultation meeting 2.1 10" & 23" Khoroo residents 24 32 57
2015 (interested)

25" August Scoping public consultation meeting 2.2 11" Khoroo residents (directly 24 26 50
2015 affected)

26" August Scoping public consultation meeting 2.3 11" Khoroo residents (directly 18 20 38
2015 affected)

27" August Scoping open key informant meeting 2.4 Non-Governmental 16 14 32
2015 Organisations (interested)

Expected Public disclosure of SEP and ESIA Affected communities, NGOs Not applicable
October 2015 Scoping report via Project website and the public

ESIA Disclosure and Consultation

14" October Disclosure of national DEIA Affected communities, NGOs NA
2015 documentation and the public
15"/ 16" Draft ESIA disclosure (for 120 days) and  Affected communities, NGOs ~ TBD TBD TBD
October public consultation meetings and the public
February 2016 Disclose final ESIA Not applicable
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The issues raised and how they were responded to during meetings and in this ESIA is summarised in the
sub-sections below.

6.5.2 ESIA scoping consultation and disclosure activities

The ESIA scoping consultation officially commenced in August 2015 when three public consultation and
disclosure meetings were held with residents of the directly affected sub-districts. The objectives of these
activities were to:

Disclose information the proposed development of the Project including a non-technical summary of

the ESIA scoping report

Engage key stakeholders by introducing the ESIA process

Identify additional key stakeholders

Identify concerns and opportunities to be addressed during the ESIA process

The first of these meetings was with the neighbouring affected sub-districts to the project of the 10" and
23" Khoroos on the 17" August 2015. Invitation letters were distributed to the 11", 23" and 10" Khoroos
and a poster was posted on local stores, hospitals, governor’s house, bus stations and other public places
within the affected communities.

Figure 6.2:  Scoping public consultation meeting advertisement and transportation to venue

The location of the meeting was the 10" Khoroo Governor’s building and was well attended with 57
participants. A leaflet was prepared detailing the key information about the Project that was given out at the
meeting. A copy of the text of this leaflet is provided in Volume Ill, Appendix A.

The meeting commenced with an introduction by the chair, Mr Ghankhuyag, Director of Infrastructure and
Energy of Newcom LLC (part of the Consortium) to disclose information about the Project, the ESIA and
the consultation process. Introductions were then made to the other panel members that included ADB’s
environmental specialist.
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There was then an opportunity for questions which, along with the responses provided by the panel during
the meeting and the section of the ESIA where these issues have been addressed, is summarised in Table
6.4 below. The main points of discussion centred around resettlement and community impacts and
mitigation, as well as employment opportunities, noise impacts, the Project schedule, approvals process
and power plant capacity.

Table 6.4:  ESIA scoping public consultation meeting 2.1 with 10™ and 23" Khoroo residents, 17" August, 2015

Stakeholder question

Initial response provided by the
Consortium at the scoping

Chapter within this ESIA where this issue
and relevant mitigation (where applicable)
is discussed further (October 2015)

consultation meeting

1 Will land and noise impacts
be similar to Amgalan HOB

Will there be impacts on
houses that are close?

We are not sure if the noise and
community assessment for
Amgalan was as extensive as for
CHP5

There are lots of housing
developments and CHP5 will
benefit these through providing
heat and power

The noise assessment (Chapter 8) has
identified that there will be some impacts on
residential receptors close to the Project site.

Where significant impacts are predicted,
mitigation measures will be applied.

2 Will you hire residents from
11, 10 and 23rd Khoroo?
Or will there be only foreign

At peak construction periods, there
will be up to 3,200 construction
workers and local people will be

Chapter 17 Socioeconomics and Communities
assessed the opportunities for local
employment as a result of the Project, which

workers? hired as much as possible will include employment opportunities during
; ; construction (peak of 3,200 jobs) and
\é\scvgilt:gecg;cﬁfggg"r:s operation (300-350). There will also be indirect
employed and out of that the employment opportunities as a result of the
percentage of local people Project such as provision of equipment
required for the Project.
Training will be provided for local
students in schools
3 Doesn't the site have 6% of the site has permafrost but Areas of permafrost have been taken account

permafrost? What about
the protected area?

the team has experience of
building in this environment

The Bogd Mountain is a protected
area but the site is outside this and
the project will be developed in line
with international environmental
standards

of during the project design and site layout.
Specialists have been employed to identify
appropriate techniques for the treatment of
permafrost and construction on areas of
permafrost.

4 You will be meeting with
affected residents to
resettle them. Who will be

The site is almost empty, there are
a few residents at the corner and
some seasonal herders with some

Residents on the site and those neighbouring
the site boundary residents may also be
physically displaced and required to

affected? livestock permanently relocate. Consultation has
These will all be resettled already been held with a number of these
according to Mongolian law and residents and further socio-economic surveys
e . were/will be undertaken in October —
strict international standards November 2015. Further detail is provided in
The district h(:atin% pipglinf? route section 17.5.2.1.
is not yet confirmed and efforts are .
. : Chapter 18: Assessment of Associated
being made to avoid resettiement Facilities has identified that there will be limited
resettlement required for the development of
the associated facilities. However, this will be
confirmed during the separate feasibility
studies currently underway.
84 330177/PHR/ENS/1/G October 2015

CHPS5 ESIA



CHP5 Environmental and Social Impact Assessment

Volume Il - ESIA

Stakeholder question

Initial response provided by the

Consortium at the scoping
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Chapter within this ESIA where this issue
and relevant mitigation (where applicable)

5 When will the Project start,
what if CHP5 fails due to
election? Will you divert the
Nalaikh road? Would there
be another road?

consultation meeting

The project is the number one
priority of the government and will
not be affected by the upcoming
elections

Most of the transport will be via rail
and efforts are being made to not
divert the road — we have
experience in doing this for Salkhit
wind farm where impacts on
transport were limited.

is discussed further (October 2015)

Chapter 13 Traffic and Transport provides a
review of the potential traffic and transport
impacts and mitigation required. Given the
amount of earthen material required during
construction there will be significant traffic
movements. Additional construction traffic on
the road network will result in significant
disruption/ delays to existing users.

Further studies are being completed to identify
options to reduce the impact and identify
mitigation measures.

During operation, coal and a majority of other
materials will be transported via rail and
therefore limit impacts to road traffic.

6 What is the capacity of
CHP 5?

Total capacity is 450MW with 3
units. It is about 4-5 times bigger
than CHP3.

Even though with the expansion,
CHP 4 is considered to have the
highest capacity, but it cannot
operate at its fullest capacity.

Chapter 2 Project Description provides further
detail regarding the technical components of
CHP5

7 There were talks that the
plant was to be built next to
Baganuur mine, has the
decision been reversed to
build it here?

A site next to Baganuur mine was
identified as a potential option for
the siting of the Project.

o Separately from this Project, a

power plant is likely to be built at
Baganuur. A Power Purchase
Agreement for the Project was
signed earlier this year.

Please refer to Chapter 3 Project Need and
Alternatives.

Source:

Newcom LLC, Mott MacDonald

The second scoping public meeting was with residents of the directly affected sub-districts Khoroo 11,
where the project site is located. The meeting was held at the 11™ Khoroo Children-Development centre on
25" August 2015. This meeting was also well attended with 50 participants (see Figure 6.3).
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Figure 6.3:  ESIA scoping public consultation meeting 2.2 with 11" Khoroo residents, 25" August, 2015

Source: Mott MacDonald

The meeting was advertised in the same manner and followed the same format as the first meeting. The
proceedings are summarised in Table 6.7 below. Similar to the first meeting, the main points of discussion
centred around resettlement and community impacts and mitigation, as well as the benefits of district
heating and impacts on specific locations such as Urgakh Naran town.

Table 6.5:  ESIA scoping public consultation meeting 2.2 with 11" Khoroo residents, 25" August, 2015

No. Stakeholder question Initial response provided by

the Consortium at the

Chapter within this ESIA where this issue and
relevant mitigation (where applicable) is
discussed further (October 2015)

scoping consultation
meeting

Chapter 17 Socioeconomics and Communities
identified that there will be beneficial impacts
through the creation of employment during
construction and operation.

1 | am really appreciative of e The Resettlement Plan will
this project; however will it consider impacts on herders
not mean that there is not and compensate them so
enough pasture that 5 that they are not adversely
families use for livestock? affected, the same is the
What job opportunities will case for permanent
there be for young people? residents who will be most

affected.

» The Project will try to hire as
many Mongolian and local
workers as possible.

2 | am really pleased about * Amgalan power plant is The Air Quality chapter (chapter 7) identifies that the

this Project, but | am

worried it will fail like other
recent projects of the GoM
such as Amgalan power
plant. Also, what will be the
impacts on Urgakh Naran

100% financed by the GoM
and is temporary project
until CHP5 is finished,
CHPS5 is a long term project
that is financed
internationally and therefore

Urgakh Naran apartments lie outside of the 500m
buffer zone used for qualitatively assessing dust
impacts from construction and operation. With the
implementation of dust mitigation measures
including covering dust sources, dust suppression
techniques and implementation of a dust

town? it will last. management plan, it is expected that there will be
« The land that has been limited dust impacts. During operation, coal storage
cordoned off for use near and transportation will be carefully managed to
mitigate potential dust impacts. Mitigation measures
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No. Stakeholder question Initial response provided by  Chapter within this ESIA where this issue and
the Consortium at the relevant mitigation (where applicable) is

scoping consultation discussed further (October 2015)
meeting

Urgakh Naran town is land will be in accordance with WB/IFC EHS guidelines
that will only be temporarily ~ and include the covered transportation of coal,
used for construction. sprinkler systems and construction of a wall around
Potential impacts including the coal storage yard to mitigate dust impacts.

noise on this receptor have  The noise assessment (chapter 8) has identified that

been assessed. there will not be any significant noise impacts at this
location.
3 In the meeting in September o There are only a few Chapter 17: Socioeconomics and Communities
will it be possible to get households on the site but (section 17.5.2 assesses resettlement impacts
more information about they will be fully resettled arising from the Project.
resettiement e;ffected areas according to GoM laws and  Those living on the Project site have been identified
and residents? very strict international as needing to be resettled. Based on the ESIA and
standards. consideration of the project activities and also those

relating to the associated facilities, other households
requiring to be resettled will be identified.

Resettlement consultation and socioeconomic
surveys of those to be resettled are ongoing in
October and November 2015.

4 Do similar projects operate ¢ Most countries use this Chapter 2: Project Description provides an overview
in Korea? Will the heating technology other than of the route for the district heating pipeline. The
line connect to schools and Mongolia — we will use the route of the pipeline has been selected as part of the
other buildings in Khonkor? best and most advanced wider project.

technology on this project.

¢ The heating line will cater
for the eastern side of
Ulaanbaatar as well as
some small cities around

UB.

5 My son lives in the Khuliin o We are working with the A Resettlement Plan is being developed for the
valley and he couldn’t get resettlement department of Project in accordance with national and international
his land certificate because the Bayanzurkh district to standards. All those to be resettled will be consulted
of uncertainty with this facilitate the resettlement. on the resettlement process.

Project, what will happen

next with the resettlement ¢ In accordance with strict

international standards,

2 ;
process: anyone who is to be
resettled will maintain the
same standard of living.
6 I think that residents of o This is an integrate meeting  The draft ESIA disclosure meeting was held at a
Nogoon Zoori and Urgakh to cater for people from a different venue and transportation provided to
Naran town did not attend number of different areas, increase the number of people that could attend the
this meeting as it is too far however we will take this meetings.
from their home — the next into consideration when
meeting should be closer. planning the future
meetings.
Source: Newcom LLC, Mott MacDonald
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On the following day (26th August 2015), the third and final scoping public meeting was held, also with
residents Khoroo 11 and in the same location. This meeting had 38 participants (see Figure 6.4) and was
advertised in the same manner and followed the same format as the first two meetings.

Figure 6.4:  ESIA scoping public consultation meeting 2.3 with 11th Khoroo residents, 26th August, 2015

Source: Mott MacDonald

The proceedings of the third meeting are summarised in Table 6.6 below. A wide range of topics were
discussed at the meeting, including noise, construction schedules, resettlement and agricultural impacts,
employment benefits and dust.

Table 6.6:  ESIA scoping public consultation meeting 2.3 with 11" Khoroo residents, 26" August, 2015

No. Stakeholder question Initial response provided by the = Chapter within this ESIA where this issue
Consortium at the scoping and relevant mitigation (where applicable) is
consultation meeting discussed further (October 2015)
1 How much noise will be » During construction, large Night time noise impacts have been assessed in
produced? construction machinery will Chapter 8 (Noise and Vibration)
produce noise similar to other Unmitigated noise impacts during construction
types of projects (e.g. are likely to be significant especially for
residential construction) receptors close to the project boundary and
« After commissioning, noise require mitigation such as noise barriers. Other
levels will meet international mitigation may include the resettiement of some
standards and expected to be residential receptors.
minimal During operation, noise levels will meet
international standards and expected to be
minimal.
2 How many units and o Total electrical capacity is See Chapter 2: Project Description for further
turbines are there? approximately 450MW with 3 project information.
Units — 3 boilers and 2 turbines
3 Will construction occur in * Today, no decision has been A majority of construction activities will occur
the day time? Has there made on the time when there during the daytime, although there may be a
been agreement with the will be construction and drive need for some night-time activities. Noisy
officials of the district? machinery. construction activities will be limited to daytime
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Chapter within this ESIA where this issue
and relevant mitigation (where applicable) is

Stakeholder question Initial response provided by the

Consortium at the scoping

consultation meeting

discussed further (October 2015)

Decision expected by the end of
this year or early next year

periods only.

| am a resident of the Khuliin
Valley. How will the Project
affect the pasture area for
livestock in the Khuliin
Valley area? What will
happen to the blue fences
just next to the CHPS5 site?

The living conditions of resettled
households should not be lower
than previous condition,
including current livelihoods

For the permanent households
living at the CHPS5 site, affected
fences and houses will be
compensated through the
resettiement plan that is being
developed

This will be managed under the resettlement
process. All those affected will be consulted and
alternative pasture land will be identified.

When will Nalaikh-
Ulaanbaatar road
construction be start? What
are the sewage facilities for
workers? How will access to
the Bogd Khan mountain be
affected and are you going
to use the road to access
the Bogd Khan Mountain?
Does the resettlement plan
include the Khonkor area?

The Nalaikh-Ulaanbaatar paved
road will not start this year

The site will use advanced
sewage technology and
reproduce the waste water; the
waste water line will connect to
the central sewage line

Access to the mountain will not
close; the southern side of the
bridge for the train will be
developed and to be used as
previously

The Khonkhor area is not
included in the resettlement
plan

Please refer to the following chapters for further
information:

9 Hydrology, Hydrogeology and Flood Risk
13 Traffic & Transport

14 Landscape and Visual

16 Waste and Materials Management

17 Socioeconomics and Communities

How many people work at
CHP5? What percentage
will be Mongolians?

There will be thousands of jobs
during construction and a lot of
the workers will be Mongolian,
the exact number is to be
confirmed. The remainder will
be expat specialists

During the operational period,
there will be fewer staff

Temporary employment generation will result
from the construction of the project components
and associated facilities. Construction phase
employment is expected to peak at
approximately 3,100 workers. The EPC
contractor estimates that approximately 550 jobs
(approximately 20%) will be provided for
unskilled workers at peak construction and the
intention is that majority of these will go to local
workers. Unskilled jobs will include labourers
and the provision of services for workers such as
food and refreshments, cleaning of
accommodation, sanitation and hygiene.

The operational phase is expected to generate
fewer direct employment opportunities than the
construction phase with the number of skilled
jobs to perform maintenance and operation of
the power station estimated at approximately
340. These will be mainly permanent jobs and
approximately 330 of the roles are expected to
be filled by Mongolians with only 10 expatriates

7 How do you protect against
coal blowing in the wind?

A qualitative assessment of potential impacts
arising from coal dust was undertaken as part of

¢ The coal storage technology
prevents coal from blowing

330177/PHR/ENS/1/G October 2015
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No.

Stakeholder question

Initial response provided by the
Consortium at the scoping
consultation meeting

away

Mott MacDonald

Chapter within this ESIA where this issue
and relevant mitigation (where applicable) is
discussed further (October 2015)

the Air Quality assessment (Chapter 7). It was
identified that there is potential for coal dust
generated from the coal storage yard and coal
handling facilities and conveyors. However,
mitigation measures will be incorporated into the
project to minimise impacts to local receptors.
Mitigation to be implemented includes:

o All transfer of coal at the power plant will be
via an enclosed conveyor system.

» Use of wall around the coal storage yard to
reduce wind-blown dust

o Use of a sensor based dust suppression
system

» Use of telescopic chute at coal yard

« Air quality monitoring at sensitive receptors to
ensure effectiveness of mitigation measures

Also refer to the Air Quality Management Plan
prepared for the Project in Volume IV ESMMP.

9 Ash will be transported. Is
there a possibility to use the
ash in construction material

This will be discussed with
companies once the technology
is in place

Opportunities to use ash generated by the
combustion process at the power plant will be
researched and regularly reviewed.

instead?

10 What kind of employment » Jobs during the construction Refer to comment 6 above.
opportunities will be period will be offered to those
available for the local with the education and
residents? qualifications

o Job selection will focus on
permanent residents of the 11"
sub-district

o Meat, milk and working clothes
are expected to be purchased
from local businesses

Source: Newcom LLC, Mott MacDonald

On the 27" August 2015 a final scoping meeting was held with NGOs. 30 people participated at the
Ulaanbaatar Corporate Hotel (see Figure 6.5). The panel consisted of the same people and the meeting
was organised in the same manner as the previous meetings. The outcomes of the meeting are presented
in Table 6.7 and the discussion included queries ion the technology, approvals process, water usage,
disaster mitigation and impacts on the Khuliin river channel.
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Figure 6.5: ESIA scoping key informant meeting 2.4 with NGOs, 27th August, 2015

Source: CHP5 Consortium

Table 6.7:  ESIA scoping key informant meeting 2.4 with NGOs, 27" August, 2015

No.

Stakeholder question

What is the capacity of CHP5?
Have you talked with Mongolian
University of Science and
Technology (MUST) about their
work on manufacturing building
blocks using waterless coal? Have
you considering shielding the coal
yard from wind?

Initial response
provided by the
Consortium at the

scoping consultation
meeting

e The current total
capacity is 1000MW

e We are in contact
with MUST and
conducting studies

o Shielding fences are
provided to prevent
coal dust being
blown by the wind

Chapter within this ESIA where this issue and
relevant mitigation (where applicable) is
discussed further (October 2015)

Refer to Table 6.6, comment 7.

Will you be using underground
water? What impact will this plant
have on road and other accidents?
Why is it being built in the city?

o Water is supplied
from upper source
water wells; there is
one current water
treatment facility with
the plan to build
another

o Safety measures will
be implemented once
construction starts

» The site was chosen
to be protected from
wind and storm in
Baganuur

Refer to comment 5 in Table 6.4.

The site was selected by the MoE and
recommended by the MEGD. A review of the
benefits and constraints of the Project site is
presented in Chapter 3: Need and Alternatives.
Section 3.3.2.

3

What is the impact on the
environment and water resource?

o CHP5 will use less
water than existing
power plants in UB

o CHPS5 will have a

Refer to comment 2 above.
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Stakeholder question

Initial response
provided by the
Consortium at the
scoping consultation
meeting

Mott MacDonald

Chapter within this ESIA where this issue and
relevant mitigation (where applicable) is
discussed further (October 2015)

water treatment
facility unlike other
existing CHPs

4 | would like to see more
hydropower stations. You
mentioned that you will divert the
Khuliin river channel.

o Khuliin River is
almost dried up and
only flows during the
rainy season

e CHP5 will have a
flood mitigation

Chapter 3 Project Need and Analysis of Alternatives
reviews the benefits and constraints of alternative
technologies.

The Site is located on an active floodplain at risk of
flooding, meaning that the Project will not increase
the risk to people living in the floodplain downstream

the Plant. Due to the layout of the site, the Khuliin
river channel will need to be diverted. A quantitative
flood risk assessment was undertaken to determine
flood mitigation measures required for the site. Refer
to Chapter 2 (2.6) and Figure 2.3 which shows the
proposed site layout.

system

Source: Newcom LLC, Mott MacDonald

6.5.3 Disclosure of SEP and Scoping Report

The SEP and the Scoping report was disclosed in Mongolian in October 2015 on the Project website and
in local affected communities of Khoroo 11, 10 and 23. The SEP will remain available online for the lifetime
of the Project, subject to updates as necessary.

6.5.4 Disclosure of Draft ESIA

On 15 and 16 October 2015 the CHP5 Consortium hosted a consultation event in the project affected
communities to present the draft ESIA at the Bayanzurkh District Citizens Hall. Over the two days, 67
community members attended the meetings. The event was advertised in advance and transportation was

provided to assist community members to attend the meetings. At the event, the draft ESIA was presented
and verbally summarised with the assistance of a PowerPoint presentation.

The meeting commenced with an introduction by the chair, Mr Ghankhuyag, Director of Infrastructure and
Energy of Newcom LLC (part of the Consortium) to disclose information about the Project, the ESIA and
the consultation process. Introductions were then made to the other panel members that included Mott
MacDonald’s ESIA project manager, ADB’s environmental specialist and the Chief Executive Officer for
ENGIE Mongolia. The presentation paid particular focus to the key issues raised during the scoping
consultation meetings held in August 2015, which included impacts of coal dust arising during construction,
air quality impacts, noise generated during construction and operation and flood risk. Responses to the
questions initially raised during the initial scoping consultation are provided in Table 6.4 to Table 6.7 which
sets out the key findings of the ESIA and an overview of mitigation. This information was presented during
the draft ESIA consultation meetings.
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The feedback received on the presentation from local stakeholders was broadly positive and feedback
from community members following the presentation was that their questions at the scoping stage had
been addressed.

There was then an opportunity for questions which, along with the responses provided by the panel during
the meeting is summarised in Table 6.8 below.

Table 6.8:

October, 2015

93

In Mongolia, the dominant wind
direction is from North-West. | live in
the Urgakh Naran and interested in
wind impact. Where would be blown
coal dust and how much?

What is the height of the CHP4 stack?

How long will construction be?

There are uncompleted houses. Are
they stopping work due to the power
project?

The area is supposed to have
permafrost under it. What is its
influence?

How is the stack cleaned?

What kind of emissions measurement
and abatement technology will be
used?

How much lower is the dust level in
comparison with CHP4?

330177/PHR/ENS/1/G October 2015
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Environmental questions raised at the draft ESIA disclosure public consultation meeting, 15" and 16"

The wind direction from CHP5 will be away from Ulaanbaatar. The
qualitative dust assessment shows that with mitigation there will be limited
impacts on Urgakh Naran. Mitigation to be applied includes a wall to be
constructed around the coal storage yard. Dust sensor suppression system,
with sprinkler activation. After being unloaded from the rail wagons, the coal
will be handled in enclosed systems within the Plant boundary.

The height of the CHP4 power plant stack is 220m. For this Project, we
undertook a stack height determination exercise to calculate the height
necessary to ensure that emissions from a stack do not result in excessive
ground level concentrations of air pollutants using meteorological, terrain
and building information. This exercise determined that based on the
estimated emissions from the plant, a stack height of 170m is appropriate.

The construction period for the power plant will be four years. However,
there will be construction seasons due to the seasonal weather constraints.

Land issues are all the decision of the GoM. The Happy Valley development
located adjacent to the Project site stopped construction before the CHP5
project commenced.

Geotechnical surveys were completed at the site to determine the presence
and location of permafrost. There are two small areas of permafrost on the
Project site. Surface permafrost will be melted as part of the construction
and piling will be undertaken to drill through deeper levels of permafrost.

All technical surveys were made in conjunction with Mongolian companies,
who suggested the approach for constructing the power plant on
permafrost.

The Project will use a technology which will filter the particles in the gas
before they are dispersed the stack. Whilst the other CHPs located in
Ulaanbaatar use a similar method, the technology they use is now
considered outdated. A particulates emissions level of 30mg/Nm?® will be
achieved. Currently CHP3 and CHP4 emissions are between 200-
2,000mg/Nm?.

A fabric filter will be used. Limestone will be injected to the boiler and SOx
will react with it and neutralize within the boiler. Circulating fluidized bed
boiler is the new technology in Mongolia. By using this newer technology,
NOx burning process will be held at lower temperature. NOx emissions from
the Project will be relatively low.

Emissions from the stack will be continuously monitored. Should there be
any exceedances, these will be identified immediately.

CHP4 produces around 200mg/Nm?. CHP5 discharges 10-20mg/Nm? in
average and 30mg/Nm? is the maximum. Therefore emissions are
estimated to be approximately 10 times lower than those of CHP4.
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Do you mean new technology for
Mongolia only? Do you use it in other
countries?

I am from 11th khoroo. | run the
financial cooperation Zurkh Naran
and | appreciate this project. One of
the options to support the local
residents is the collaboration. The
small business owners are joined in
our community. Is there any
possibility to supply our products to
CHPS5 during the construction and
operation?

I live in the project site. Thank you for
the cooperation of Newcom
representative Batsaikhan and Land
authority specialist Tsogtoo. Our new
land license is almost issued and we
will moved to there before 15 May
2016. The important thing is the land
work and pole holes. And the problem
of moving to the Emiin Urgamal is the
electricity. Here we lived 4 years
without light and connected to the line
only 3 years ago. And what about the
households of east side of the road? |
would like to say that there are a lot of
arrangements and preparations
needed. So, please support us having
the electricity there. And in addition, |
would like to say that 11th khoroo is
located far from the city center and
not developed factories, and has
enough labor force. Therefore, | am
kindly asking you to hire more people
from this region and train them. Also,
you may hire employees during the
construction work. | wish good luck to
the Consortium.

330177/PHR/ENS/1/G October 2015
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The technology proposed for this Project has been used in power plants
worldwide. ENGIE operate 10 similar boilers in several foreign countries in
USA, Finland and in some Asian countries as Thailand etc. ENGIE has the
experience in this field and operates over 200-300 plants in 70 countries all
over the world, including in countries where the conditions are similar to
those in Mongolia, such as Canada.

An emissions level of 150mg/Nm3 will be achieved for SO.. This is
significantly lower than emissions from CHP4 of approximately
1000mg/Nm3.

It is fully acknowledged that emissions of particulates are a significant issue
in Ulaanbaatar due to the very poor air quality. Low emissions of
particulates will also be achieved by the Plant.

All the existing CHPs are located in the west side of Ulaanbaatar. As a
result of the dominant wind direction and low predicted emissions
contributions, emissions from the Project will not contribute to the air
pollution in Ulaanbaatar.

A project like this has the opportunity to get goods from local communities,
not importing from abroad. Many products, including equipment such as
gloves are needed during constructions and operation. Of course the
Project will support the small manufacturers and local communities and it is
in plan. There will work at least 2000 people during construction and 300-
500 people will work during the project operation. Therefore we need a lot of
products and supplies here and we are negotiating all the possibilities with
the government.

Thank you very much and | would like to answer to last questions. | think it
is also very important to give an opportunity to local people. First, as
mentioned previous gentlemen, we will support the small factories how
much we can. And trainings will be held.

Regarding the electricity issue on new land, the Consortium is preparing the
resettlement plan. We will make more meetings with people under
resettlement and will be undertaken in accordance with national and
international standards.
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14.

15.

16.

6.6

| am the welder and interested in
work. What are the requirements to
the job? And how do you choose the
staff?

What about the impact on the
households, who lives in the south of
the small road?

You are talking about modern plant
with lower emissions of pollutants.
What is the height of the stack? Wind
direction is going along the Khuliin gol
valley. What kind of mitigation
measures you are taking? How do
you solve the small particles issue,
however planned the tall partition?
Will you build noise reducing walls?

How do you validate the numbers of
30 and 1007?

Mott MacDonald

Currently the consortium is signing 5-6 contracts with the government. If the
contracts succeed in near 2-3 months, we will apply for the financing in next
3-4 months. When the financing issues are completed, the project company
will start registration and collect applications. Our employees will be trained
for two years before the operation. And we will organize the meetings before
the construction to announce the open positions. Please contact the CLO
for further details.

People who will need to be resettled are still under discussion at this point. If
required, there will be planned the resettlement, which will ensure that
people are either as well off as they currently are or better.

This Project will not influence the air quality of Ulaanbaatar. Coal dust
spread covers 500m radius and impacts on 200m around. Therefore, we
planned several mitigation measures as building the wall around the coal
storage yard for coal storage, using the closed type conveyer transportation,
applying of water spraying technology to reduce the coal dust. There is the
modern technology to measure the pollutants in flue gas. CHP4 uses the
technology of dry cyclone, or the gas goes out from the stack in cyclone
type. CHP3 sprays the water to the gas from the high pressure boiler. This
allows the particles go out from the stack directly, however catches 70-80%
pollutions. CHP4 uses electrostatic method, which catches 80-90% of the
particles. But CHP5 uses different technology, named fabric filter. The gas
is blown through the fabric filters and those filters catch the particles inside.
This technology allows for a particulate removal rate of up to 99.5-99.9% to
be achieved.

All these numbers are practical and have been confirmed with the
contractors. There is a permissible level is 30mg/Nm3, however, the
technology to be used may allow for emissions as low as 10-20 mg/Nm?.
Emissions will be monitored continuously and in the event of an exceedance
operations will be stopped to rectify the problem.

Disclosure of draft ESIA by ADB

The Draft ESIA was disclosed on the Project and ADB website for a period of 120 days (as is required by
lenders for category A projects) in October 2015.

The evidence of disclosure and feedback from consultation activities will be reflected in the final ESIA
which will be disclosed on the Project and ADB websites here: www.chp5.mn and
http://www.adb.org/projects.

6.7

Resettlement planning consultation

Additional consultation will be undertaken with vulnerable resettlement affected people, once identified,
through the resettlement planning household surveys that are being undertaken for the Project, as detailed
in Section 6.4. This will be done through focus group discussions that will be targeted to exploring
displacement impacts, livelihood restoration opportunities and gender issues with project affected women.
The outcomes of these activities will be described in the RP.
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6.8 Consultation planned throughout the lifetime of the Project

The SEP outlines ongoing stakeholder engagement and implementation of the grievance mechanism
throughout the construction, operation and decommissioning stages. Activities include communications as
necessary with settlement representatives, community consultation events at key project milestones such
as the beginning and end of construction, regular updating of the Project website and social media,
updating the SEP and annual sustainability reporting.

6.9 Project grievance redress mechanism

6.9.1 Overview

A grievance can be defined as an actual or perceived problem that might give grounds for complaint. As a
general policy, the Project will work proactively towards preventing grievances through the implementation
of impact mitigation measures and community liaison.

Anyone can submit a grievance to the Project if they believe a practice is having a detrimental impact on
the community, the environment, or on their quality of life. They may also submit comments and
suggestions. The sections below consider confidentiality and anonymity and the project’s grievance
resolution process.

6.9.2 Confidentiality and anonymity

The Project will aim to protect a person’s confidentiality when requested and will guarantee anonymity in
annual reporting. Individuals will be asked permission to disclose their identity. Investigations will be
undertaken in a manner that is respectful of the aggrieved party and the principle of confidentiality. The
aggrieved party will need to recognise that there may be situations when disclosure of identity is required
and the Project will identify these situations to see whether the aggrieved party wishes to continue with the
investigation and resolution activities.

6.9.3 Grievance reporting and resolution

People may register grievances using a grievance form or by contacting the project community liaison
officer (CLO) or reporting to their Khoroo Leader. Contact details for the CLO will be included in
appropriate project communication materials such as the non-technical summaries and if the CLO needs to
be replaced, the new CLO’s contact details will be shared with affected communities.

The CLO will acknowledge grievances within seven working days. Grievances will be logged in a formal
logging system for which the CLO will be responsible, and grievances will be classified according to the
risk criteria presented in Table 6.9.

96 330177/PHR/ENS/1/G October 2015
CHP5 ESIA



CHPS5 Environmental and Social Impact Assessment
Volume Il - ESIA Mott MacDonald

Table 6.9:  Grievance classification criteria and Response process and timeframes
Risk Level (to health,

Classification safety or environment) Response process and timeframes
Low No or low CLO will conduct investigation, document findings and provide a
response immediately or within 30 days
Medium Possible risk and likely a CLO and an appropriate Project investigation team will conduct an
one off event investigation. The Site Manager or Occupational Health and Safety

Manager may decide to stop work during the investigation to allow the
corrective preventive actions to be determined. The CLO will
communicate the outcomes of the investigation to the complainant within

14 days
High Probable risk and could CLO will organise the Grievance Redress Committee (GRM — as
reoccur discussed below) that will conduct a prompt investigation and resolution.

Work may be stopped in the affected area. The CLO will communicate
the outcomes of the investigation to the complainant within 14 days

Where investigations are required into high risk grievances, a Grievance Redress Committee (GRC) will be
formed consisting of project personnel including the CLO, project management and project staff with the
necessary specialist skills to address the issues raised. The GRC will also include local government
leaders and local affected community representatives. The GRC will verify the CLOs preliminary grievance
classification including determining the extent to which the incident leading to the grievance is likely to
reoccur. Identifying and implementing activities, procedures, equipment and training to address and
prevent reoccurrence will be part of the investigation activities.

The CLO will explain in writing to the complainant (or where literacy is an issue, orally) the review process,
the results, and any changes to activities that will be undertaken to address the grievance and how the
issue is being managed to meet appropriate environmental and social management systems. In some
cases it will be appropriate for the CLO to follow up at a later date to see if the person or organisation is
satisfied with the resolution or remedial actions.

The CLO will summarise grievances weekly during construction and bi-annually during operations
removing identification information to protect the confidentiality of the complainant and guaranteeing
anonymity. The procedure will be at no cost and without retribution to project affected persons and
stakeholders. The procedure for processing grievances is depicted in Figure 6.6.
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Figure 6.6: Flowchart for Processing Grievances

Acknowledge all
complaints within 7 day

YES NO

Source: Mott MacDonald

During the planning phase of the Project, the Consortium has nominated Ms Uyanga Munkhkhuyag as the
CLO and point of contact for grievances and comments. Grievances and comments should be sent to the
contacts below. Grievance and all communications will be logged by the Project to maintain a detailed
record of all engagement and follow up actions.
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Name Address Telephone Email Website
Ms Uyanga 10F, Naiman Zovkhis 976- contact@chp5.mn http://www.c
Munkhkhuyag Building, 21 Seoul Street, 75555151 hp5.mn
Ulaanbaatar 14251, Mongolia
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7.1 Introduction

7.1.1 Overview

This chapter provides an assessment of the potential impacts of the Project on local air quality. This
assessment has been carried out in accordance with international guidelines and addresses the potential
construction and operational phase impacts resulting from emissions to air.

7.1.2 Key Pollutants

7.1.2.1 Overview

The combustion of fossil fuel gives rise to a number of pollutants with the potential to negatively affect local
air quality. With respect to coal (the proposed fuel for this Project), the primary pollutants of concern are:

Oxides of nitrogen (NO,)

Sulphur dioxide (SO,)

Particulate matter (PM)

Carbon monoxide (CO)

Hydrogen fluoride (HF)

Hydrogen chloride (HCI).

7.1.2.2 Oxides of Nitrogen

Oxides of nitrogen is a term commonly used to describe a mixture of nitric oxide (NO) and nitrogen dioxide
(NO,), referred to collectively as NO,. These are primarily formed from atmospheric and fuel nitrogen as a
result of high temperature combustion. The major sources in most countries are road traffic and power
generation.

During the process of combustion, atmospheric and fuel nitrogen is partially oxidised via a series of
complex reactions to NO. The process is dependent on the temperature, pressure, oxygen concentration
and residence time of the combustion gases in the combustion zone.

Most NO, exhausting from a combustion process is in the form of NO, which is a colourless and tasteless
gas. It is readily oxidised to NO,, a more harmful form of NO,, by chemical reaction with ozone and other
chemicals in the atmosphere.

7.1.2.3 Sulphur Dioxide

SO, is a colourless, non-flammable gas that can irritate the eyes and air passages. It reacts on the surface
of a variety of airborne solid particles, is soluble in water and can be oxidised within airborne water
droplets. The most common sources of SO, include fossil fuel combustion, smelting, manufacture of
sulphuric acid, conversion of wood pulp to paper, incineration of waste and production of elemental
sulphur. Coal burning is the single largest man-made source of SO,, accounting for about 50% of annual
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global emissions, with oil burning accounting for a further 25-30%. The most common natural source of
SO, is volcanoes.

7.1.2.4 Particulates

PM is a complex mixture of organic and inorganic substances present in the atmosphere and sources are
numerous. Coarse particulates arise mainly from mechanical suspension of soil, dust, sea salt and diffuse
industrial / traffic related sources and are predominantly of natural or indirect anthropogenic origin.
Particulates are described in term of their size; for example the term PM, 5 describes particulate matter that
is less than 2.5 microns (10'6 metres) in aerodynamic diameter. Fine particulates (PM, 5 — PMg ) are
derived mainly from gas-to-particle reactions in combustion exhausts or between ammonia and sulphate
and nitrate, and are predominantly of direct anthropogenic origin.

7.1.2.5 Carbon Monoxide

CO is a colourless, odourless gas produced by the incomplete combustion of carbon-based fuels and by
biological and industrial processes. The major source of carbon monoxide is traffic, particularly in urban
areas. CO is produced under conditions of inefficient combustion, is rapidly dispersed away from the
source and is relatively inert over the timescales relevant for its dispersion. CO has always been present
as a minor constituent of the atmosphere, chiefly as a product of volcanic activity but also from natural and
man-made fires and the burning of fossil fuels.

7.1.2.6 Hydrogen Fluoride

HF is a colourless gas with a pungent smell. HF can cause irritation to the eyes, nose and throat, and high
levels of exposure can cause muscle spasms and may damage internal organs. The main releases of
hydrogen fluoride are from high temperature industrial processes, for example from coal-fired power
stations.

7.1.2.7 Hydrogen Chloride
HCl is a colourless or slightly yellow corrosive gas at room temperature, which has a strong smell and is
heavier than air. It is highly soluble in water, forming hydrochloric acid. HCl is formed by industrial activities

such as from coal-burning power stations and incinerators. Fossil fuels contain small amounts of naturally-
occurring chlorides and HCl is produced when they are burnt.

7.2 Applicable Legislation

7.2.1 Overview

This section outlines the Mongolian national legislation and standards relevant to emissions and ambient
air quality. International financing is being sought for the Project, therefore, demonstration of compliance

with the following international requirements has also been considered:
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The ADB’s SPS (2009)
IFC PSs (2012)
WB/IFC Sector Specific EHS Guidelines
EHS Guidelines for Thermal Power Plants
General EHS Guidelines
EU Requirements —met through the EBRD’s 2008 ESP and related PRs.
The EgPs (2013).

7.2.2 Limits on Emissions to Air

7.2.2.1 Mongolian Emission Limits

Mongolia’s emission limits are set out in MNS 6298:2011 which specifies maximum permissible emissions
for new thermal power stations. Relevant national limits are presented and compared to international
standards in Table 7.1.

7.2.2.2 International Emission Limits
The ADB SPS

The ADB environmental safeguard policy has the principle to “apply pollution prevention and control
technologies consistent with international good practices as reflected in internationally recognised
standards such as the WB/IFC’s EHS Guidelines”. The policy statement requires that if host countries
standards differ from values set out within such documents a project is expected to achieve the most
stringent. The policy statement requires that “when the project has the potential to constitute a significant
source of emissions in an already degraded airshed, strategies that help improve ambient conditions, such
as evaluating alternative project locations and considering emissions offsets, will be introduced”.

IFC PSs

The IFC PS3: Resource Efficiency and Pollution Prevention aims: “to avoid or minimize adverse impacts
on human health and the environment by avoiding or minimizing pollution from project activities”. To
achieve this, the IFC provides both industry-specific and general guidance on Good International Industry
Practice with respect to emissions to air.

Relevant IFC standards for emissions to air applicable for the project are presented in the WB/IFC
Guidelines for Thermal Power Plants. These Guidelines advise that, with respect to emission limits, when
host country regulations differ from the levels presented in the Guidelines, projects are expected to achieve
whichever is more stringent.
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EBRD Requirements

EU requirements have been assessed against the guidance provided by the EBRD Environmental and
Social Policy PR3: Pollution Prevention and Abatement, the objectives of which are: “to avoid or, or where
avoidance is not possible, minimise and mitigate adverse impacts”.

The EU Industrial Emissions Directive (IED) (2010/75/EU) provides standards for emissions to air for plant
with a thermal input greater than 50 MW. Relevant emissions limits from the IED are presented in Table
7.1.

Summary

Table 7.1 provides a summary of the relevant international emission limits potentially applicable to the
Project.

Table 7.1:  Summary of Applicable Emission Limit Values (mg/Nm?)

WBIIFC Guidelines®™

Non-degraded Degraded airshed
Pollutant Mongolian Standards®  airshed (NDA) (DA)? EU Limits®
NOx 1100 510 or up to 1100 if 200 150
() volatile matter of fuel

650 <10%

450
SO 400® 900-1500™ 400 200 for CFB

combustion
Particulate 50 50 30 10
Matter
CcoO 180 - - -
Source: ‘¥ Reference conditions not stated

(@)

® WB/IFC EHS Guidelines for Thermal Power Plants. Nm? is at 0°C, dry, 6% O,, 1 atmospheric pressure

®)if Vdaf <10%

©if 10% <Vdaf <20%

@ if Vdaf > 20%

Vdaf — Volatile compound concentration in coal ash and flammable objects

) Airsheds should be considered degraded if nationally legislated air quality standards are exceeded or, in their absence if
WHO Air Quality Guidelines are exceeded significantly.

® An airshed is considered to be degraded if nationally legislated air quality standards.

@ EU IED. All values at 372.15 K, 101.3 kPa pressure, dry, 6% O, and apply to plant >300 MWth input.

®) Targeting the lower guideline values and recognising issues related to quality of available fuel, cost effectiveness of
controls on smaller units, and the potential for higher energy conversion efficiencies (FGD may consume between 0.5%
and 1.6% of electricity generated by the plant).
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7.2.3 Ambient Air Quality Standards

7.2.3.1  Mongolian Air Quality Standards

The legal framework for air quality regulation in Mongolia consists of the “Constitution of Mongolia”, “Law
on Environmental Protection”, “Law on Air’ and other relevant laws and regulations issued in conformity
with them. The purpose of the Mongolian Law on Air is to regulate the actions related to the protection of
ambient air, prevention from pollution, and reduction and monitoring of emissions of air pollutants. The
Mongolian ambient air quality standards are stated in MNS 4585:2007" and the relevant standards for this

Project are presented in Table 7.2.
7.2.3.2 International Standards
IFC Guidelines

Relevant IFC standards for ambient air quality are presented in the WB/IFC General EHS Guidelines for
Air Emissions and Ambient Air Quality.

The WB/IFC General EHS Guidelines advise that ‘relevant standards’ with respect to ambient air quality
are national legislated standards or, in their absence, the current World Health Organisation (WHO) Air
Quality Guidelines or other internationally recognised sources such as the EU.

Where a host country’s legislated standards are less stringent than either the WHO or other internationally
recognised sources, the IFC acknowledge that it is acceptable to use the national legislated standards as
the principal standards that the Project is assessed against. Mongolia’s ambient air quality standards are
broadly based on the WHOs guideline values and in some cases more stringent than the WHO guidelines.

The current WHO Guidelines for NO,, SO, and particulate matter are provided in the Air Quality Guidelines
Global Update 2005. These guidelines are intended to support actions for air quality at the optimal
achievable level for public health protection in different contexts. The WHO does not formally prescribe
how guidelines should be used in air quality management. However, the Air Quality Guidelines Global
Update does provide ‘Interim Targets’ to aid the progression of policy development to bring air quality in
line with the proposed guideline values.

The WB/IFC General EHS Guidelines suggest that, as a general rule, emissions should not contribute
more than 25 percent of the relevant air quality standards to allow additional, future sustainable
development in the same airshed. It also states that projects located within poor quality airsheds (if the
nationally legislated standards are exceeded significantly), should ensure that any increase in pollution is
as small as feasible, and amounts to a fraction of the applicable short term and annual average air quality
guidelines established in the project-specific environmental assessment. It is considered that this is a
general rule and needs to be considered for individual projects on a case by case basis and should take

http://www.ub-air.info/ub-air/en/about/air-quality-standard.html

104 330177/PHR/ENS/1/G October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

account of the location and the size of the area that predicted impacts are above 25% of the relevant
ambient air quality standards.

The significance of the impacts of the Project has been discussed in the context of this approach.
EBRD Requirements

EBRD applies EU environmental regulations as the basis for its environmental assessments. Directive
2008/50/EC on ambient air quality and cleaner air for Europe was adopted in May 2008. This latest
Directive merges the first three existing Daughter Directives and one Council Decision into a single
Directive on air quality (it is anticipated that the fourth Daughter Directive will be brought within the new
Directive at a later date). It also sets new standards and target dates for reducing concentrations of fine
particles. Relevant EU ambient air quality objectives are presented in Table 7.2.

It should be noted that EBRD’s PR3 states that “when host country regulations differ from the levels and
measures presented in EU environmental requirements or requirements agreed pursuant to paragraph 7,
projects will be expected to meet whichever is more stringent”.

The EU ambient air quality limit values are based on the WHO Guidelines. The WHO Guidelines
acknowledge that when States use the guidelines for setting legally binding standards (such as limit
values) considerations such as prevailing exposure levels, technical feasibility, source control measures,
abatement strategies, and social, economic and cultural conditions should be taken into account.

In many jurisdictions, such as the United States and Europe, these considerations have led to the
introduction of a threshold of tolerance to account for exceptional, worst case episodes. In practice this
means defining a number of allowable occurrences greater than the prescribed value to account for
potential abnormal or infrequent pollutions episodes - these are often referred to the guideline values being
applied as percentiles. For example, the standard for the one hour NO, allows for 18 exceedances within a
calendar year and therefore the objective level is expressed as the 99.79" percentile. It should also be
noted that there are specific locations where EU Limit Values apply. They do not apply in areas defined as
workplaces and areas where members of the public do not have access and there is no fixed habitation.

7.2.3.3 Summary

Table 7.2 provides a summary of the ambient air quality standards that have been applied to the proposed
Project. Following a review of the Mongolian standards and comparing them to standards from other
countries around the world they are not considered to be appropriate for use by themselves. This is based
on a number of reasons which include the following:
Mongolian standards for NO, and SO, in particular are very stringent when compared to international
standards such as those specified by the EU and other countries in the region with more developed
environmental regulatory frameworks. For example, the Mongolian ambient air quality standard for
SO, (24 hour) of 20ug/m? is over six times more stringent than the equivalent EU standard. A
comparison of Mongolian standards to other countries in the region is presented in Volume Il Appendix
M, which further demonstrates this point.
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Mongolian standards are based on maximum values. This does not allow an allowance for infrequent
worst case conditions (as is the case for the EU and US, for example). Therefore comparing a
maximum predicted modelled concentration from a project against such a standard should only be
done alongside additional consideration of the likelihood of the impact and its location.

Existing baseline conditions within Ulaanbaatar and the surrounding area where the Project is located
currently exceed the national standards which demonstrates that these are currently not be enforced
and used appropriately. The elevated baseline conditions (particularly in Ulaanbaatar) are an indicator
that Mongolia is in the early stages of implementing regulatory interventions to meet these standards.
A phased approach to meeting such standards is common, and promoted within the WHO Guidelines
through the use of ‘Interim Targets’ for some pollutants. Currently there are no interim targets set out
to provide a phased approach for achieving the Mongolian standards The EU’s 24 hour standard for
SO, has the same numerical values as the WHO Interim Target 1 and therefore provides an
appropriate standard for this assessment.

The Project impacts have therefore been assessed against the EU ambient air quality standards. To meet

the

requirements of the IFC EHS Guidelines, and for completeness, impacts are also compared with the

Mongolian standards and these are presented in Volume lll, Appendix D.

The proposed Project is part of a long term step aimed at improving air quality in Ulaanbaatar. It would
provide significant amounts of heat and electricity to Ulaanbaatar whilst having no negative effect on air

qua

lity within the city and therefore its impacts on air quality should be reviewed in this context.

In the case of HF and HCI, applicable standards have been derived from appropriate UK guidance in the
absence of national or EU legislated standards.

Table 7.2:  Summary of Relevant Ambient Air Quality Standards and Guidelines (ug/m?)

Nitrogen Dioxide 20 Minute 85 - -
(NOz) 1 hour - 200 -
24 hour 40 - -
Annual 30 40 -
Sulphur Dioxide 10 Minute 500 - -
(SO2) 15 Minute - 2661 -
20 Minute 450 - -
1 Hour - 350 -
24 hour 20 1250 -
Annual 10 - -
Particulate Matter 24 hour 100 5019 -
(PMyo)
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Averaging Mongolian

Pollutant Period Standards® EU Standards® Other™
Annual 50 40 -

Particulate Matter 24 hour 50 - -

(PM25) )
Annual 25 25 -

Carbon Monoxide 30 Minute 60,000 - -

(CO) 1 hour 30,000 - -
Running 8 Hour 10,000 10,000 -
Mean

Hydrogen Fluoride 1 hour - - 160

(HF) Annual - - 16

Hydrogen Chloride 1 hour - - 750

(HCI)

Notes:  Bold text indicates the primary standards that the Project has been assessed against

@ Source (Mongolian Law on Air).

) EU Directive 2008/50/EC on ambient air quality and cleaner air for Europe.

© 99.79" percentile

) 99.9" percentile

)99.73™ percentile

99.18" percentile

9 90.41%" percentile

MUK Expert Panel on Air Quality Standards Guidelines for halogens and hydrogen halides in ambient air for protecting human health
against acute irritancy effects

7.3 Methodology and Assessment Criteria
7.3.1 Overview

This section provides an overview of the assessment approach taken and the inputs used within the
dispersion modelling.
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7.3.2 Baseline Conditions Methodology

The baseline assessment includes a review of currently available air quality monitoring data for the study
area including data from a continuous analyser located close to the proposed Project site and data from
within Ulaanbaatar. Although the Ulaanbaatar data is not from within the Project’s airshed it provides useful
additional insight to the current ambient conditions within the city.

The existing pollutant concentrations derived from the baseline monitoring have been used within the
impact assessment to represent ambient conditions. When assessing the impacts from the Project on short
term averaging periods (including 10 minute, 15 minute, 20 minute and one hour) the background
concentration used to represent ambient conditions has been assumed to be twice that of the long term
(annual) concentrations used within the assessment. This approach is consistent with international best
practice and specified by the UK Environment Agency."®

7.3.3 Scope of Assessment
7.3.3.1 Temporal Scope

It is anticipated that the construction period of the site will be a maximum of 57 months and the operational
lifetime of the proposed Project will be for a minimum of 30 years.

7.3.3.2 Spatial Scope
The baseline included a review of available air quality data for Ulaanbaatar.

Construction impacts will be located close to the site and will not extend beyond 500m from construction or
decommissioning activity.

In accordance with best practice, potential impacts of emissions from operation of the plant on ambient air
quality have been assessed within 15km of the stack. Due to the location of the Project and the predicted
impacts being limited to within 15km of the stack, transboundary impacts have not been considered.

7.3.4 Construction Phase Impact Assessment Methodology

Construction activities can result in temporary effects from dust. ‘Dust’ is a generic term which usually
refers to particulate matter in the size range 1-75 microns. Emissions of construction dust are
predominantly associated with the movement and handling of minerals and therefore composed of the
larger fractions of this range, which do not penetrate far into the respiratory system. Therefore the primary
air quality issue associated with construction phase dust emissions is normally loss of amenity and/or
nuisance caused by, for example, soiling of buildings, vegetation and washing and reduced visibility.
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Dust deposition can be expressed in terms of mass per unit area per unit time, e.g. mg/m2/month. No
relevant Mongolian or IFC standards exist for dust deposition, however, a range of criteria from 133 to
350mg/m2/month is found around the world as representative of thresholds for significant nuisance.

It is considered that a quantitative approach is inappropriate and unnecessary for assessing particulate
emissions associated with the construction and decommissioning phases of the Project, given their
relatively short duration and limited number of sensitive receptors. The potential for construction and
decommissioning activities to raise dust, and the likely consequences of dust emissions have therefore

been assessed qualitatively.

The first stage of the assessment involved the identification of construction activities which have the
potential to cause dust emissions, along with the degree of dust potential. Table 7.3 provides a generic list
of potential activities at each stage of construction. Selected information for this table has been used within
this assessment to determine the impact of the Project with respect to construction dust.

Table 7.3:

Soil handling

Loading Activities

Storage of materials onsite
Transport of materials within site
Drilling and digging activities
(Including soil excavation)
Transport of material offsite

Construction of new buildings

Assembly of plant

Relevant Generic Dust Emitting Activities

Potential to be high in dust nuisance, depends on
soil dryness

Potential to be high in dust nuisance, depends on
material characteristics

Potential to be high in dust nuisance, depends on
material characteristics

Can be high depends on type of transport and
nature of road surface

Can be high depending on type of drilling and
digging activities and material characteristics

Generally low as transport occurs by surfaced
roads

Generally low although some activities with high
dust raising such as material cutting can occur

Generally low as involves assembling
prefabricated pieces

High

High

High

Medium

High

Low

Medium-Low

Low

In the second stage of the assessment, all sensitive receptors with the potential to be significantly affected
by construction dust emissions have been identified. The distances from source at which construction dust
effects are felt are dependent on the extent and nature of mitigation measures, prevailing wind conditions,
rainfall and the presence of natural screening by, for example, vegetation or existing physical screening
such as boundary walls on a site. However, research indicates that effects from construction activities that
generate dust are generally limited to the areas within 150-200m of the construction site boundary. To
ensure a conservative assessment, any receptors within 500m of the construction site boundary have been
identified, and their classification determined in accordance with Table 7.4.
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Table 7.4:  Receptor Classification

Hospitals and clinics Gers Farmland
- Residential house including gers Other Industry
- Residential flats -

- Road users -

It should be noted that the same approach used for the construction phase has been used for assessing
operational impacts from the coal storage and handling facilities.

At this stage exact numbers of construction vehicles is not known and the routes that they will take are not
defined. However, during peak construction periods the total number of vehicle movements is expected to
be above 200 per day. Therefore appropriate mitigation measures have been included to avoid significant
effects on local air quality.

7.3.5 Operational Phase Impact Assessment Methodology

7.3.5.1 Stack Height Determination

The purpose of a stack height determination is to calculate the height necessary to ensure that emissions
from a stack do not result in excessive ground level concentrations of air pollutants as a result of
atmospheric downwash, eddies or wakes which may be created by nearby structures or terrain.

Nearby structures are normally the dominant cause of any atmospheric downwash, eddies or wake effects.
For proper dispersion to occur it is necessary for the emissions to be released well above the top of nearby
structures. Dispersion of emissions from a stack is also determined by the emission characteristics of the
source, particularly their temperature and speed when they exit the stack.

A number of methods are available to determine an appropriate stack height, including simple equations
and dispersion modelling. In this case the stack height has been determined by dispersion modelling as
detailed below.

The results of the stack height determination are presented in Volume Ill, Appendix C and concluded that a
stack height of 170m was appropriate even though terrain in the study area was still having an influence on
dispersion. Modelled results presented in Section 7.5 have been based on a stack height of 170m and
additional modelled results based on a stack height of 200m presented in Volume Ill, Appendix C.

7.3.5.2 Dispersion Model

The ADMS is a PC-based model of dispersion in the atmosphere of pollutants released from single or
multiple sources which may be point, area or line sources, produced and validated by Cambridge
Environmental Research Consultants (CERC). It is designed to allow for consideration of dispersion
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problems ranging from simple single isolated point sources to modelling the impact of existing and
proposed industrial installations.

ADMS is a ‘new generation’ dispersion model and applies up-to-date understanding of physics of the
atmospheric boundary layer structure based on the Monin-Obukhov length and the boundary layer height.
ADMS accurately represents vertical variation in boundary layer parameters, such as wind speed. It
includes parameters such as variable meteorological and complex terrain conditions, effect of plume rise,
effect of buildings and the surface roughness of the surrounding terrain.

7.3.5.3 Emissions Data

Emissions data have been based on information provided by ENGIE and additional calculations carried out
by Mott MacDonald. The emissions data used within the stack height determination are presented in Table
7.5. It should be noted that the stack height determination presented in Volume lll, Appendix C has been
carried out using a mass emission of 1g/s.

The Project could operate in a number of different modes depending on varying electricity and heat
demands across the year. Therefore, following a review of these operating scenarios two operational
scenarios have been assessed in order to identify the potential impacts of the Project:

Scenario 1: The proposed Project at 100% boiler load

Scenario 2: The proposed Project at 40% boiler load

Scenario 1 has been selected as it reflects the operating scenario that would result in the greatest amount
of fuel being combusted and therefore the highest mass emissions of pollutants emitted and represents the
worst high load case. Scenario 2 has been selected as it represents the lowest operating profile that the
boilers could continuously operate for. This scenario is considered to represent the least favourable
emission parameters such as exit velocity and exhaust gas temperature exiting the stack and represents
the worst load case.

Both Scenarios assume operation at the respective loads for the whole year. The Project will not operate
for the whole year due to planned and un-planned shutdowns. In addition, it is considered unlikely that the
plant will operate at 40% load for extended periods. Both Scenarios can be considered conservative,
particularly Scenario 2. Nevertheless, both are considered appropriate to identify potential worst case
impacts. Results from Scenario 2 are presented in Volume 1ll, Appendix E.

Emissions of CO are related to poor combustion and therefore will be militated against through the efficient
operation of the proposed Project. Estimated emissions of CO have not been assessed further as they are
not a key pollutant with respect to this assessment given the predicted emission rates and because
relevant ambient standards are significantly higher than those for NO,, SO, and PMy,.

As noted in Table 7.1, the Project is expected to meet the IFC emission limits for particulates and achieve
better than the limits for NO, and SO, applicable to degraded airshed (refer to Section 7.4.2.2). It will also
meet EU emission limits, with the exception of the EU emission limit for PM (of 10mg/Nm3).
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Although the proposed abatement for the Project will not specifically reduce emissions of HCI and HF from
the proposed Project, they are nevertheless expected to be relatively small at source compared to the
pollutants presented below. On this basis no further assessment of HCl and HF has been undertaken. In
addition, emissions of metals will also be small as they will be removed via the fabric filters which form part
of the Project’s abatement technology and therefore have not been assessed further.

Table 7.5:  Emissions Data

Scenario 1 Scenario 2

Multiflue Stack (3 Multiflue Stack (3
Parameter Per Unit flues) Per Unit flues)
Actual Volumetric Flow Am?3/s 288.6 865.7 126.5 379.4
Normalised Volumetric Flow 179.3 537.9 68.2 204.5
Nm%/s
Efflux Temperature °C 161 161 139 139
Efflux Velocity m/s 18.1 18.1 8.0 8.0
Stack Diameter m 4.5 7.8 4.5 7.8
Stack coordinates®® m 657900, 5303645
NO, (mg/Nm?) 150
NOx (g/s) 26.9 80.7 10.2 30.7
S0, (mg/Nm?®) 150
S0 (g/s) 26.9 80.7 10.2 30.7
PM (mg/Nm?®)® 30
PM (g/s) @ 54 16.1 2.0 6.1

Notes (a) Emission of PM are assumed to consist of only the PMy, fraction and below. The Project’s fabric filters will be designed to
remove a range of all particles although a higher proportion of smaller ones will remain in the exhaust gas and therefore
this can be considered to be a conservative assumption.

7.3.5.4 Meteorological Data

The most important meteorological parameters governing atmospheric dispersion of pollutants are wind

direction, wind speed and atmospheric stability as described below:

= Wind direction determines the sector of the compass into which the plume is dispersed

= Wind speed affects the distance which the plume travels over time and can affect plume dispersion by
increasing the initial dilution of pollutants and inhibiting plume rise

= Atmospheric stability is a measure of the turbulence of the air, and particularly of its vertical motion. It
therefore affects the spread of the plume as it travels away from the source. New generation dispersion
models, such as ADMS, use a parameter known as the Monin-Obukhov length that, together with the
wind speed, describes the stability of the atmosphere.

For meteorological data to be suitable for dispersion modelling purposes, a number of meteorological
parameters are measured on an hourly basis. These parameters include wind speed, wind direction, cloud
cover and temperature.
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A meteorological station at Ulaanbaatar airport is approximately 25km to the west of the Project site.
Although located relatively close to the proposed Project site, there is a mountainous area which lies in
between, as well as mountainous ground to the east of the proposed project site. Because of this,
meteorological data from the prognostic gridded meteorological model 'MM5’ was used to generate a
pseudo-station in the study area which is considered more representative than the data from Ulaanbaatar
airport. Data was generated for five years (2009-2013) and used within the dispersion modelling
assessment.

Data from the airport and a nearby air quality monitoring station (UB-08) that also contains a
meteorological mast has also been used for a sensitivity analyses. Volume lll, Appendix F presents
windroses from the airport and air quality monitoring station sites. The data collected at this location
illustrates that the wind originates from a number of different directions and is not totally consistent with the
MM5 data. Although it should be noted that the data capture for meteorological data from this site is only
80% for 2012 and 88% for 2013 and no information is available regarding the anemometer height. The
modelled results using this data are presented in Volume I, Appendix I.

Figure 7.1 presents the locations of the meteorological data in relation to the Project site. Figure 7.2
present wind roses of the MM5 meteorological data used within the main assessment. The data used
within the assessment has 100% data capture and therefore the use of this data as the primary data
source is considered robust. The windroses illustrate that the dominant wind direction is from the north
west and funnels through the valley where the Project site is located. The predominant wind direction
indicates that the Project emissions will be dispersed to the south east and therefore will have a minimal
impact on Ulaanbaatar, the centre of which is located approximately 15 km to the north west. Volume llI,
Appendix F presents windroses from the airport meteorological station and the meteorological station
located at UB-08.
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Figure 7.1:  Location of Meteorological stations in relation to Project site
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Figure 7.2: Meteorological Data used within the Assessment
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7.3.5.5 Terrain

The presence of elevated terrain can significantly affect (usually increase) ground level concentrations of
pollutants emitted from elevated sources such as stacks by reducing the distance between the plume
centre line and ground level. Terrain can also increase turbulence and, hence, plume mixing which can
also reduce ground level concentrations.

Terrain data has been included in the dispersion model to take account of changes in elevation
surrounding the project location. Figure 7.3 presents the terrain in relation the project. (It should be noted
that the vertical scale is exaggerated for presentational purposes). The meteorological data used for the
assessment matches well with the terrain and illustrates that the predominant wind from the north west
funnels through the valley where the proposed Project will be located.

Roughness of terrain over which a plume passes can have a significant effect on dispersion by altering the
velocity profile with height, and the degree of atmospheric turbulence. Surface parameters within 1
kilometre of the proposed project site can be characterised as having a low surface roughness and have
been assigned a surface roughness length of 0.3m.

Figure 7.3: Three Dimensional Representation of Terrain
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7.3.5.6  NO, to NO, Relationship

NO, emissions associated with combustion sources such as boilers will typically comprise approximately
90-95% NO and 5-10% NO, at source. The NO oxidises in the atmosphere in the presence of sunlight,
ozone and volatile organic compounds to form NO,, which is the principal pollutant of concern with respect
to environmental health effects.

There are various techniques available for estimating the proportion of the NO, that is converted to NO,. A
50% conversion of NO, to NO, has been assumed for short term averaging periods (20 minute and 1
hour), and 70% conversion for long term averages (24 hour and annual). This approach is considered
appropriate based on guidance from the United Kingdom’s Environment Agency (EA) and United States
Environmental Protection Agency (USEPA).

7.3.5.7 Buildings and Plant Layout

The movement of air over and around buildings generates areas of flow circulation, which can lead to
increased ground level concentrations in the building wakes. The buildings likely to have the dominant
effect (i.e. with the greatest dimensions likely to promote turbulence) are the boiler houses and are listed in
Table 7.6 and illustrated in Figure 7.4.

Table 7.6:  Buildings included within Dispersion Modelling

Building Height (m) Length (m) Width (m) Angle
Steam Turbine Building 657981 5303461 31 155 50 -45
Boiler Building 1 658018 5303578 64 42 46 -45
Boiler Building 2 657979 5303537 64 42 46 -45
Boiler Building 3 657938 5303497 64 42 46 -45
Fabric Filter1 657988 5303630 30 15 30 -45
Fabric Filter 2 657948 5303590 30 15 30 -45
Fabric Filter 3 657907 5303550 30 15 30 -45
Warehouse and Tool Building 657858 5303681 10 30 45 -45
Mechanical Workshop and 657830 5303653 10 30 45 -45
Spare Storage Building

Administration Building 658298 5303388 18 30 60 -45
Water & Waste Water 657950 5303349 13 82 43 45
Treatment

Limestone System Building 657829 5303526 30 45 20 45
ACC 658099 5303445 44 127 83 45
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Figure 7.4: Buildings Included within Dispersion Modelling

7.3.6 Impact Assessment Criteria

7.3.6.1 Construction Phase

A combination of dust emission potential from on-site activities (Table 7.7) and their expected duration has
been used to determine the impact magnitude of construction and decommissioning phases (Table 7.8).

Table 7.7:  Determination of Impact Magnitude — Construction Phase

Dust Raising Potential (a) Duration Magnitude
High Any Major
Medium > 3 Months Moderate
Medium < 3 Months Minor

Low Any Negligible

Notes (a) Dust raising potential defined in accordance with the approach described in Section 7.3.4
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In addition, receptor sensitivity has been based on the type of receptor and the distance from the
construction or decommission activity boundary. Table 7.8 presents the criteria on which receptor
sensitivity has been based.

Table 7.8:  Determination of Receptor Sensitivity — Construction Phase

Distance to Activities

50-100m 100-200m 200-500m

High High High Medium Low

o Medium Medium Medium Low Low

Receptor Classification (a) X .
Low Medium Low Low Negligible
No Receptors Negligible Negligible Negligible Negligible

Notes: (a) Receptors classified based on method described in Table 7.4 above.
7.3.6.2 Operational Phase

Guidance has been issued in the UK to assist in determining the significance of operational phase impacts

in air quality assessments. This guidance recommends that significance should be determined by a

combination of two aspects:

= Change in concentrations (Process Contribution) caused by the Project at sensitive receptors

= Resulting total concentrations (Predicted Environmental Concentrations) at sensitive receptors as a
percentage of the relevant ambient air quality standard(s).

This approach is considered to represent best practice for assessments of this kind and has therefore been
adapted in determining the significance of impacts on local air quality from the proposed Project.

Changes in ambient concentrations over 25% of the relevant standards are considered to represent an
impact of ‘Major’ magnitude as the General EHS Guidelines note that Projects should:

“...prevent or minimize impacts by ensuring that ...emissions do not contribute a significant portion to the
attainment of relevant ambient air quality guidelines or standards. As a general rule, this guideline
suggests 25 percent of the applicable air quality standards to allow additional future sustainable
development in the same airshed.” (WBG/IFC EHS Guidelines).

The General EHS Guidelines classify ‘poor quality airsheds’ as those where relevant standards are
exceeded significantly. Therefore, receptors experiencing existing ambient pollutant concentrations above

the relevant standards are concluded to be of ‘High’ sensitivity.

For each of the key pollutants and averaging periods assessed, a number of ambient air quality standards
are applicable.

Impact magnitude and receptor sensitivity criteria are presented in Table 7.9 and Table 7.10.
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Table 7.9:  Determination of Impact Magnitude— Operational Phase

Change in Concentrations as % of Standard Magnitude

Increase >25% Major
Increase 15-25% Moderate
Increase 5-15% Minor
Increase <5% Negligible

Table 7.10: Determination of Receptor Sensitivity — Operational Phase

Ground Level Pollutant Concentrations in Relation to Standard Receptor Sensitivity
Above Standard High

75 to 100% of the Standard Medium

50 to 75% of the Standard Low

Below 50% of the Standard Negligible

7.3.6.3 Significance

Based on the methods defined above for determining the magnitude of impact and sensitivity of receptors,
the significance matrix specified in Chapter 5 has been applied to determine overall significance.

Notwithstanding the above, any non-negligible increases causing a new exceedance of the relevant
standards are afforded ‘Major’ adverse significance. All impact descriptors described as ‘moderate’ or
‘major’ are considered to be significant.

7.4 Baseline Description

7.4.1 Overview

This section provides a summary of ambient monitoring data that is undertaken within Ulaanbaatar and the
Project’s airshed. Data from Ulaanbaatar has been included as it demonstrates the existing high ambient
pollutant concentrations that are currently monitored and that these have an influence on concentrations
within the Projects airshed. In addition it presents the results of the site specific monitoring that has been
undertaken as part of the Project.

7.4.2 Existing Monitoring Data
7.4.21 Overview
Monitoring data within Ulaanbaatar is available from a number of sources and includes the National

agency of Meteorology and Environmental monitoring (NAMEM). A summary of these sources and the
data collected has been presented within the following sub-sections.
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7.4.2.2 Summary of Existing Data

Figure 7.5 presents the location of a number of permanent monitoring stations located across Ulaanbaatar.
Table 7.11 presents a summary of the annual mean data from these sites for 2012, 2013 and 2014.

Analysis of the three sets of meteorological data used within the assessment indicates that the prevailing
wind in the study area is from the north west and demonstrates that the main area of potential impact is
located to the south east. Considering the prevailing wind direction and the distance between Ulaanbaatar
and the proposed Project location it can be considered that the airshed affected by the Project does not
include Ulaanbaatar and this is demonstrated by the results presented in section 7.5.2. The airshed that
the Project affects is considered to be located within 15 km of the Project.

Although the Project is not predicted to have a negative impact on Ulaanbaatar, data from all the existing
monitoring stations has been summarised. The existing monitoring indicates that in general annual mean
concentrations are elevated across the whole of Ulaanbaatar. As described in Volume lll, Appendix J the
main contributors to these high concentrations are the existing CHPs, ger districts and road traffic
emissions and therefore ambient air quality monitoring located close to these locations will be heavily
influenced by these sources. It also demonstrates that the Mongolian air quality standards are exceeded at
most of the monitoring locations.

The closest monitoring station in relation to the proposed Project and the airshed is UB-08 which is located
approximately 500m to the north east and is considered to be broadly representative of background
ambient air quality conditions. However, concentrations monitored at UB-08 may be affected by traffic
emissions from a road which is located approximately 40m away from this monitoring station.

Data for UB-08 illustrates that the annual average over the last three years for NO,, SO, and PM4q are all
above the Mongolian standards. The data also illustrates that the NO, annual mean concentrations are
above the EU standards. There are no EU standards for annual mean SO,. On the basis of the monitoring
data available the airshed should be considered as degraded for NO,, SO,, PM,y and PM, 5. Although data
for PM, 5 is not available it is likely that the airshed can be described as degraded for this pollutant also.
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Figure 7.5:  Location of Existing Monitoring Stations in Ulaanbaatar

Table 7.11:  Summary of Annual Mean Pollutant Concentrations at Monitoring Stations across Ulaanbaatar (ug/m®)

Monito

ring

Station 2012 2013 2014 2012 2013 2014
UB-02 1359 165.2 - 241 17.5 - 1904 188.7 - 97.2 889 -
uUB-03 31 30 - 34 29 - - - - - - -
UB-04  68.8 88.3 - 33.5 204 - 187.6 1711 - - 56.6 -
UB-05 41.8 48.9 - 55.1 36.1 - 519.6 391.0 - - - -
UB-06 29 43 - 32 74 - - - - - - -
UB-07 421 39.5 - 20.1 13.7 - 298.3 178.0 - - - -
uUB-08 81.3 46.5 38 7.7 9.5 20 76.9 72.3 105 - - -
UB-09 25 25 - 27 23 - - - - - - -
UB-11 25 26 - 30 20 - - - - - - -

Notes:  Bold text indicates exceedance of Mongolian standards, Data capture for 2014 UB08 is poor (48% for NO,, 62% for SO,
and 57% for PMyo) compared to 2013 data where data capture rates are (86% for NO2, 92% for SO, and 82% for PM;o and
therefore 2013 data have been used to inform the existing baseline within the study area.
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Although the of the data has indicated that the Project airshed should be categorised as degraded,
analysis has demonstrated that emission sources within Ulaanbaatar are likely to have an effect on air
quality within the Projects airshed. However, it should be noted that because the Projects airshed extends
over a large area, the effect of poor air quality contributions from Ulaanbaatar will vary across it. For
example, the area to the north of the Project will have its air quality more heavily influenced by
contributions from Ulaanbaatar compared to the areas to the south of the Project. On this basis, it can be
considered that air quality is likely to be influenced less by Ulaanbaatar with increased distance. The
pollutant concentrations monitored at UB-08 are therefore likely to be higher than those experienced to the
south east of the proposed Project. Using monitored data from UB-08 to represent background
concentrations across the whole project airshed is considered to be conservative.

This section has demonstrated that there is some uncertainty over the baseline data which has been used
to determine the airshed categorisation as air quality downwind of the proposed Project in the affected
airshed has the potential to be better compared to the monitored data at UB-08. Further data collected at
UB-08 could be influenced by the nearby road. Therefore a precautionary approach has been undertaken
and at this time the whole airshed has conservatively been considered to be degraded. As a result the
proposed Project is committed to meeting emission limits specified for degraded airsheds within the
WB/IFC EHS Thermal Power Guidelines, or better in order to minimise its impacts on ambient air quality.

In order to fully determine the existing baseline concentrations to the south east of the Project where the
maximum predicted impacts are expected, further additional baseline monitoring will be undertaken prior to
operation. Full details of this are summarised in Volume IV but this will as a minimum this will include for
two continuous air quality monitors. The results of the baseline and operational monitoring of the Project
will be linked to future offset measures which are described further in section 7.6.2.

7.5 Impact Identification and Assessment
7.5.1 Construction Phase

Although no detailed construction methodology is available at present, the construction period is expected
to last for a maximum of 57 months before commissioning begins which will consist of initial operations and
smaller construction works. Therefore the construction assessment has been based on generic activities.
Table 7.12 presents the dust raising potential of activities associated with construction of the proposed
Project.

Table 7.12: Construction Activities and Dust Emitting Activities during Construction

Site Excavation and moving material  « Earthmoving High >3 months Major
preparation, « Excavation (assumes

clearance undertaken

and e Wind in summer

groundworks months)
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Section Description of works Key activities Dust raising Duration at Impact

potential Any One Magnitude
Point
Roads and Ancillary works and delivery of e Minor excavation Medium < 3 months Minor
infrastructure  materials to site, removal of works.

wastes from site « Transport of

materials.

* Resuspension of
dust on
unsurfaced
roads.

Construction ~ Assembly of the main o Storage of Medium > 3 months Moderate
of plant components of the plant materials

» Preparation of
materials (cutting

etc.)
» Resuspension of
dust on
unsurfaced roads
Landscaping Landscaping requirements o Earthmoving High < 3 months Major
. (assumes
e Excavation undertaken
e Transport of in summer
materials months)
 Wind
* Resuspension of
dust on

unsurfaced roads

The impact magnitude of construction activities is conservatively described as ‘major’ for the whole
construction period in accordance with Table 7.12. However, not all construction activities have a high
dust-raising potential which implies that dust episodes may only occur over short periods, and not
throughout the whole construction phase.

Figure 7.6 presents the Project site boundary and potentially affected sensitive receptors. There are a
number of gers currently located within and adjacent to the Project site south east boundary. However, due
to the likely impacts of the Project, along with impacts from the construction of the rail sidings to the
Project, these will be resettled as part of the Project and therefore have not been considered further within
the construction assessment.

To the north east of the site boundary there are number of residential dwellings known as Happy Valley.
Although these are not currently inhabited they have been included within the assessment in case they are
used in the future. The Urgakhnaran flats which are located to the north east are located approximately
500m from the site boundary.
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Figure 7.6: Potentially Affected Sensitive Receptors

The receptors identified within the study area are classified as ‘medium’ as they are considered to be
residential. When combined with distance from the dust raising activities the receptors located to the south
east are described as having a ‘medium’ sensitivity as they are located within 50m of the site boundary.
The receptors located close to the site boundary at Happy Valley which are also located within 50m are
also described as having a ‘medium’ sensitivity.

The receptors located to the east which are approximately 150m from the site boundary and the
Urgakhnaran flats approximately 500m to the north east are described as having a ‘low’ sensitivity. In order
to undertake a conservative assessment all receptors have been assumed to have ‘medium’ sensitivity to
dust effects.

Based on an impact magnitude of ‘major’ and a receptor sensitivity of ‘medium’ the significance of impacts
resulting from the construction phase dust emissions is therefore considered moderate adverse in
accordance with the significance criteria adopted for this assessment. In the event of decommissioning of
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the proposed Project, it is likely that any potential air quality impacts would be similar to those in the
construction phase, as broadly similar activities would be required. Similar to the construction phase these
are considered to be of moderate adverse significance.

There is some uncertainty in the potential presence of receptors, which depending on the time of
decommissioning may have been introduced or removed from the study area. Therefore, at the time of
decommissioning, the management plan should take due care to ensure that all receptors at that time are
accounted for and that the management plan adequately minimises potential issues for receptors that
could be affected.

In addition to construction activities identified above there will be an offsite borrow pit that will be used to
supply fill material for the Project site. At present the location of the borrow pit has not been defined and
therefore it has not been possible to undertake a full assessment of potential impacts at this stage. The
final location will be determined based on a number of considerations including the number of sensitive
receptors located nearby. In addition the same mitigation measures identified for construction activities at
the proposed Project location will also be implemented at the borrow pit.

7.5.2 Operational Phase
7.5.2.1 Emissions from Coal Storage and Handling

The proposed storage and handling of the coal would be potential sources of particulate emissions during
operation:
Unloading of coal at the rail unloading facility
Large drop height between the coal wagons and conveyor
Conveyor system feeding the coal yard and the boilers
Releases at the loading and delivery ends of the conveyor
Releases along the length of the conveyor if not enclosed (exacerbated by higher conveyor
speeds)
Storage of coal at the stockpile
Wind erosion of pile (particularly during hot, dry conditions)
Plant activity around the stockpile during maintenance

Particulate emissions from coal storage and handling comprise of small particles (PM;,) which can have
negative health effects and larger particles (referred to as ‘dust’) which can cause nuisance or a loss of
amenity.

The potential for emissions of fugitive dust and PM,, from the coal storage and handling facilities is high
due to wind erosion of the stockpile during hot, dry conditions and plant activity around the stockpile during
maintenance and therefore is described as ‘major’.

Figure 7.7 presents the location of the coal yard and its associated equipment such as the coal conveyor.
Based on the proposed plot plan there will be sensitive receptors within 500m of these locations. These will
include the currently uninhabited the residential receptors to the south east of the site boundary, the Happy
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Valley houses, road users on the adjacent main road and residential receptors to the east. In accordance
with the construction dust assessment these receptors are described as being ‘medium’ in sensitivity.

Figure 7.7: Location of Coal Storage and Handling Facilities

Activities will be controlled by best practice mitigation techniques to reduce any potential impacts at these
locations. In addition to the mitigation measures described within Section 7.6, the ESMMP will provide
further assessment and monitoring required to ensure that the impacts from coal storage and handling are
kept at an acceptable level. Based on an impact magnitude of ‘major’ and a receptor sensitivity of ‘medium’
the significance of impacts resulting from the operation of the coal yard and its associated facilities is
described as moderate adverse.

7.5.2.2 Emissions from the Stack
Stack Height Determination

The Stack Height Determination results are presented in Volume lll, Appendix C. In accordance with the
results, modelling for Scenario 1 and Scenario 2 has been undertaken assuming a stack height of 170m.
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Scenario 1 — 100% Load

Model results from Scenario 1 are presented in Table 7.13 and compared against the EU air quality
standards. Volume Ill Appendix D presents a comparison of the results against Mongolian standards.

NO,

The results indicate that for annual mean concentrations of NO,, process contributions from the Project are
small relative to EU standards (3.2%). However the annual mean predicted environmental concentrations
are above the EU air quality standards as a result of the high background concentrations assumed within
the study area. The significance of these impacts is described as ‘negligible’ when comparing the results
to the EU standards when applying the significance criteria adopted for this assessment and therefore not
significant.

The contour plot presented in Figure 7.8 illustrates that the maximum annual mean NO; process
contributions for the proposed Project will be experienced approximately 11km to the south east and
located over an area of elevated ground. The contour plot demonstrates that the Project will have minimal
contributions to air quality concentrations within the National Park.

Predicted process contributions for comparison with the EU standards for one hour NO, concentrations are
described as ‘minor’. Predicted impacts are described as ‘negligible’ and therefore not significant. Figure
7.9 illustrates that the maximum one hour NO, process contribution is predicted to occur in a similar
location to the annual mean impact.

SO,

A comparison of the modelled process contributions against the EU standards (which incorporates
percentiles for 15 minute, one hour and 24 hour averaging periods) indicates that the predicted results are
all below 25% of the standards. The SO, 15 minute process contribution is 21.5% of the standard, the one
hour process contribution is 8.6% of the standard and the 24 hour process contribution is 10.6% of the
standard. On this basis the impacts are described as ‘negligible’ for all SO, averaging periods and
therefore are not considered significant. Figure 7.10 shows that the predicted 15 minute SO,
concentrations are predicted to occur in an area approximately 2km to the east of the Project site. Figure
7.11 and Figure 7.12 present the one hour and 24 hour process contributions from the Project. They
indicate that the majority of the impacts will occur to the south east of the Project site.

PM10 and PM2.5

Annual mean and 24 hour mean PM;, process contributions are below 25% of the EU air quality
standards. Although the annual mean 24 hour mean standards are exceeded as a result of the high
background concentrations the impacts are described as negligible and therefore are not considered
significant because of the very small process contributions. Maximum annual mean process contributions
would be located in the same area as presented in Figure 7.8.
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Annual mean and 24 hour mean PM, 5 process contributions are also below 25% of the EU air quality
standards even when conservatively assuming all dust emissions are as PM, 5. As a result of the low
process contributions the impacts are described as negligible and therefore not significant.

Summary

When applying the significance criteria adopted for this assessment using the EU standards, all impacts
are concluded to be ‘negligible’ and therefore not significant.
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Table 7.13: Scenario 1 — 100% Load — Comparison with Relevant International Standards (ug/m®)

Pollutant Averaging Period Max PC % of EU Impact AC PEC % of EU EU Standards Receptor Impact
Standards Magnitude Standards Sensitivity Descriptor

NO, 1hr 99.79 15.8 7.9 Minor 110.7 126.5 63.3 200 Low Negligible
Annual 1.3 3.2 Negligible 55.4 56.6 141.6 40 High Negligible
SO, 15 Minute 99.9 57.1 21.5 Moderate 24.8 81.9 30.8 266 Negligible Negligible
1 Hour 99.73 30.2 8.6 Minor 24.8 55.0 15.7 350 Negligible Negligible
24hr 99.18 13.2 10.6 Minor 12.4 25.6 20.5 125 Negligible Negligible
PMio 24 hour 90.41 1.0 1.9 Negligible 84.9 85.9 171.7 50 High Negligible
Annual 0.4 0.9 Negligible 84.9 85.3 2131 40 High Negligible
PM; 5 Annual 0.4 1.6 Negligible 84.9 85.3 341.2 25 High Negligible

Notes:  PC = Process Contribution, AC Ambient Concentration, PEC Predicted Environmental Concentration
Results and percentages are rounded to 1 decimal place
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Figure 7.8:  Scenario 1 Annual mean NO2 Process Contributions

Notes: 2011 worst meteorological year, contour increments 0.2ug/m?, highest contour is 1.3ug/m® Green line indicates buffer
boundary of Bogd Khan National Park
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Figure 7.9:  Scenario 1 1hr 99.79" percentile NO, Process Contributions

Notes: 2011 worst meteorological year, contour increments 2pg/m3, highest contour is 14pg/m3
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Figure 7.10: Scenario 1 15 minute 99.9th percentile SO, Process Contributions

Notes: 2012 worst meteorological year, contour increments 10pg/m3highest contour is 4Opg/m3
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Figure 7.11: Scenario 1 1 hour 99.73" percentile SO2 Process Contributions

Niotes: 2011 worst meteorological year, contour increments 4ug/m3 highest contour is 26pg/m3
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Figure 7.12: Scenario 1 24 hour 99.18" percentile SO2 Process Contributions

Notes:: 2012 worst meteorological year, contour increments 2pg/m3 highest contour is 10ug/m®
Sensitivity Analyses
Additional sensitivity analysis presented in Volume Ill, Appendix | presents modelling results for the 170m

stack using three years of meteorological data from Ulaanbaatar airport (2009,2010,2011) and two years of
meteorological data collected at the UB-08 ambient air quality monitoring station (2012, 2013).
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Although the meteorological data collected at the airport is not fully representative of the proposed Project
location, and at the UB-08 site the data capture is relatively poor, the data allows for useful additional
analyses.

Table 7.14 presents a comparison of the modelled process contributions for all modelled pollutants and
averaging periods for the three sets of meteorological data used within the assessment. The results
indicate that the process contributions for the proposed Project using meteorological data from UB-08 are
lower than those when using the MM5 data but higher when using the airport meteorological data. This
indicates that the results presented within this assessment are robust.

Table 7.14: Comparison of Modelled Results from Sensitivity Analysis (pg/m3)

NO; 1hr 99.79 15.8 14.3 48.0
Annual 1.3 0.6 0.7
SO, 15 Minute 99.9 57.1 50.9 229.9
1 Hour 99.73 30.2 28.0 61.2
24hr 99.18 13.2 6.4 24.6
PMj1o 24 hour 90.41 1.0 0.5 0.6
Annual 0.4 0.2 0.2
PMy5 Annual 0.4 0.2 0.2
7.6 Mitigation and Enhancement Measures

7.6.1 Construction Phase

The following mitigation measures (which are in accordance with the WBG/IFC EHS Guidelines) for
controlling air quality impacts will be incorporated into the construction phase:
Minimizing dust from material handling sources, such as conveyors and bins, by using covers and/or
control equipment (water suppression)
Minimizing dust from open sources, including storage piles, by using control measures such as
installing enclosures and covers, and increasing the moisture content
Dust suppression techniques should be implemented, such as applying water or non-toxic chemicals to
minimise dust from vehicle movements
Manage emissions from mobile sources as per the EHS Guidelines for Air Emissions and Ambient Air
Quality
No open burning of solid waste
Development of a dust management plan for the construction and operational phases
Location of borrow pit to be positioned away from sensitive receptors where possible.

Emissions from on-road and off-road vehicles should comply with national or regional programs. In the
absence of these, the following should be considered:
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Regardless of the size or type of vehicle, owners / operators should implement the manufacturer
recommended engine maintenance programmes

Drivers should be instructed on the benefits of driving practices that reduced both the risk of accidents
and fuel consumption, including measured acceleration and driving within safe speed limits

Old construction vehicles should be replaced with newer more fuel efficient alternatives;

Convert high use vehicles to cleaner fuels where possible

Install and maintain emission control devices such as catalytic convertors

Implement a regular vehicle maintenance and repair program.

7.6.2 Operational Phase

In order to minimise dust and particulate matter from the handling and storage of coal the following
measures should be applied:

Use of cleaning devices for conveyor belts to minimise the generation of fugitive dust

Use of enclosed conveyors with well designed, robust extraction and filtration equipment on conveyor

transfer points to prevent emission of dust

Use of wind fences in open storage of coal or profiling

Use of machinery to compact coal in the coal yard

Frequent utilization of (treated) waste water to suppress coal dust on coal yard

It is recommended that a Dust Monitoring and Action Plan (DMAP) is developed and undertaken prior to
the operation of the proposed Project. The purpose of the DMAP is to establish a monitoring protocol for
deposited dust (which can cause loss of amenity and/or nuisance) and atmospheric concentrations for
PM;, and PM, 5 (which can cause health effects) at the identified sensitive receptors located to the north
west and south east of the proposed Project site.

It would be expected that the DMAP should identify the locations, type of equipment and duration to
undertake dust, PMso and PM, s monitoring and a set of trigger levels which, if exceeded will result in a
review of existing mitigation measures followed by additional mitigation measures, or modification. A
framework DMAP including appropriate trigger levels is provided within the ESMMP.

No combustion mitigation measures in addition to those already accounted for within the dispersion
modelling are proposed. The following key design features have been accounted for:
An exhaust stack height of 170m to ensure effective dispersion of emissions
State of the art Low NO, technology. Limestone injection and fabric filters to achieve the emissions
limits specified within this document.

In addition to the monitoring required to assess the operation of the coal storage and handling above,
WBG Guidelines require that if impacts are greater than 25% of relevant short term ambient standards
typically a minimum of two continuous ambient air quality monitoring stations are required to be installed in
the vicinity of the plant. Although the modelling has demonstrated that impacts are below 25% of the EU
standards (which have been used as the primary standards for the assessment) the predicted impacts are
above 25% of the national Mongolian standards as presented in Volume Il Appendix D. The details of the
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monitoring station requirements can be confirmed at a later stage, however, it is recommended that, as a
minimum, the station should:
Continuously monitor ambient concentrations of NO, and NO, in accordance with internationally
recognised approach
Continuously monitor ambient concentrations of SO,
Continuously monitor ambient concentrations of PMq
Include a dispersion model ready meteorological station in accordance with US EPA guidance which
can monitor wind speed, direction and temperature
Be subject to regular calibration procedures and audits to ensure proper function
Be located offsite, at the point of maximum impacts predicted by the dispersion modelling where there
is suitable population exposure.

The ESMMP provides a framework monitoring plan that should be adopted prior to the operation of the
proposed Project.

The baseline data illustrates that emission from Ulaanbaatar effect air quality within the proposed Project’s
air shed although the assessment has demonstrated that CHPS will not have a significant effect on
pollutant concentrations within the city as impacts are predicted to occur to the south east of the Project
site.

It is expected that the Project will enhance air quality within Ulaanbaatar. This is because the Project will
provide additional heat and electricity to the city which will help facilitate the relocation of large ger districts
to new apartment blocks. As described in Volume Il Appendix J, gers are a large contributor to poor air
quality and therefore the aim of moving 30% of these areas to apartment blocks will have reduce air
emissions from this source in the city significantly and improve air quality in these areas.

In addition, the introduction of the Project will allow the future closure of CHP2 which is oldest of the
current power plants in the city, along with older less efficient HOBs. It is also hoped that through the
introduction of this Project to provide power and heat, CHP3 will be able to undergo a significant
maintenance programme which will extend its operating life whilst improving its operational performance
which will have a positive benefit on air quality. There is also potential that Project, along with additional
wind energy and potential other new efficient power plants would allow the shutdown of the less efficient
CHP’s during the summer months.

Overall it can be assumed that the Project will enhance air quality with Ulaanbaatar.

As discussed in the baseline section and detailed in Volume 1V, additional ambient monitoring will be
collected from 2016 onwards. This will be undertaken to fully categorise the Projects airshed and to
determine if any additional offset measures are required to minimise impacts, in the event that the ambient
monitoring confirms that the airshed to the south east of the Project where the maximum impacts are
predicted to be is degraded. In addition, if the monitoring confirms that the Project causes an exceedance
of the ambient air quality standards at this location or any other location, offset measures will be
implemented. Based on the predicted annual mean impacts any offsets required would likely need to be
small. Suitable measures include provision of cleaner fuels in the affected communities and supplying
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more efficient burning devices for ger households and would be covered by the CHP5 Corporate Social
Responsibility (CSR) plan and/or process. It would be expected that all offset measures would be in line
with the Ulaanbaatar clean air initiative programme.

7.7 Residual Impacts

Effects from the construction phase of the proposed Project are temporary and therefore residual impacts
are not considered to be significant.

The operation of the proposed Project will lead to emissions of dust and particulate matter from the
handling and storage of coal. Following the implementation of appropriate mitigation measures and a dust
monitoring and action plan the residual impacts are not considered to be significant.

The effects from the proposed Project are not considered significant when assessed against relevant
international standards. Overall the impacts from the proposed Project and considered to be not significant.
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Table 7.15:  Summary of air quality impacts and mitigation

Activity Potential Impacts Sensitivity  Magnitude Impact Description Mitigation or Enhancement Residual Impacts

Construction

General construction Increase in dust Medium Major Moderate adverse Mitigation measures in line with IFC guidelines, Minor adverse
activities, including deposition at receptors dust management plan

excavation works, the located outside the

loading/unloading of proposed Projects site

materials, stockpiling of  boundary as a result of

materials construction activities

Operation

Emissions from coal Increase in dust Medium Major Moderate adverse Mitigation measures in line with IFC guidelinesa  Minor adverse
handling and storage deposition and dust monitoring and action plan,

particulate matter
concentrations at
receptors located
outside the propose
Project boundary

Emissions from the Increase in ambient Negligible Negligible to Negligible to Major Monitoring and future offset plans Negligible to major
stack when compared pollutant concentrations  to high major adverse adverse
to national standards of NO,, SO, PMy and

PM, 5 in the proposed

Projects airshed

Emissions from the Increase in ambient Negligible Negligible to Negligible Monitoring and future offset plans Negligible
stack when compared pollutant concentrations  to high minor

to international of NO,, SO,, PM;o and

standards PMg s in the proposed

Projects airshed
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8.1 Introduction

This chapter presents an assessment of potential noise and vibration impacts that are anticipated to arise
during the construction, operation and decommissioning of the Project. The purpose of this is to identify the
significance of any adverse effects and to consider the scope of mitigation that is likely to be required.

Temporary noise and vibration impacts may arise during construction due to:
Site clearance and ground works mainly related to excavation, temporary construction laydown area,
raising of the site level and piling
Delivery and movement of materials and equipment
Construction of infrastructure and installation of equipment

Permanent operational noise impacts are expected to arise due to the Project elements including:
Coal conveying belts
Coal breaking/crushing plant
Boilers
Steam turbines
Generators
Steam exhaust and stack
ACC units

Temporary noise impacts are expected to arise during decommissioning due to:
Demolition of infrastructure and removal of materials
Reinstatement

The key sensitive receptors in the Project area are existing residential dwellings including:
The ger communities mainly to the south-east and south-west of the site
The Urgakh Naran apartment blocks to the north/north-east of the site
Bogd Khan National Park warden’s accommodation to the west of the site

For the purpose of this assessment, it is assumed that the Happy Valley development to the north of the
Project site will cease and not be occupied.

8.2 Applicable legislation

8.2.1 National requirements
8.2.1.1 Mongolian national standard MNS 4285:2007

Mongolian noise standards are set out in the national standard MNS 4585:2007 Air Quality — Technical
general requirements. The noise limits established by this standard are summarised below in Table 8.1.

141  330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Volume Il - ESIA Mott MacDonald

Table 8.1: MNS 4585:2007 guideline noise limit values
Noise Level dB(A)

Daytime Night
07:00 — 23:00 23:00 — 07:00

Maximum Environmental Noise Exposure for the Public 60 45

8.2.2 International requirements
8.2.2.1  World Bank Group and International Finance Corporation Guidelines

The WBG and IFC have developed a thorough programme of pollution prevention and management
techniques in order to ensure that projects funded by the organisation are environmentally and socially
responsible. These guidelines are adopted by many international funding agencies and banks.

The guideline noise levels as set out in the IFC General EHS Guidelines are presented in Table 8.2. The
Guidelines state that noise impacts should not exceed the levels presented or result in a maximum
increase in baseline levels of 3 dB at the nearest receptor location off-site.

Table 8.2:  WBG/IFC EHS guideline noise limit values

Noise Level dB Lacq,1hour, free field

Daytime Night
Specific environment 07:00 — 22:00 22:00 - 07:00
Residential, educational or institutional 55 45
Industrial or commercial 70 70

8.2.2.2 World Health Organization (WHO)

The WHO ‘Guidelines for Community Noise’ includes a table of guideline values for community noise in
specific environments corresponding with critical health effects. These values are widely recognised and
form the basis of noise criteria used worldwide. The main criteria relevant to dwellings are given Table 8.3.

Table 8.3:  WHO Guideline values for community noise

Noise Level dB Lacqt free field

Daytime and
evening Night-time

Specific environment T =16 hours T =8 hours

Outdoor living area Serious annoyance during daytime and evening 55 -

Moderate annoyance during daytime and evening 50

Outside bedrooms Sleep disturbance with window open 45
(outdoor value)
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The 55 dB Laeq daytime and 45 dB Laeq Night-time WHO criteria correspond with the IFC Guidelines but are
less onerous because these are averaged over 16 and 8 hours respectively. The IFC Guidelines are more
stringent as the criteria are based on hourly Laeq values.

8.2.3 Other guidelines and policies

8.2.3.1 British Standard 5228 Code of Practice for Noise and Vibration Control on Construction and
Open Sites

The British Standard 5228 ‘Code of Practice for Noise and Vibration Control on Construction and Open
Sites’ (2009+A1:2014) provides comprehensive guidance on construction noise and vibration including
details of typical noise levels associated with various items of plant or activities, prediction methods and
measures and procedures that have been found to be most effective in reducing impacts. The guidance
forms the basis for the majority of construction noise assessments in the United Kingdom and has been
applied in the noise and vibration assessments of ESIAs prepared for many international development
projects. The BS 5228 methodology has been adopted for the assessment of construction noise.

8.3 EPC Contractor Requirements
The Project Technical Description” produced by the EPC contractor includes project-specific requirements

on noise which will be adhered to throughout the duration of the Project. These requirements are set out in
Table 8.4

Table 8.4:  EPC contractor project specific noise requirements

Location Threshold value dB(A) Comments

At the Site boundary Shall not exceed 60 During day-time and night-time, except in case of abnormal
operation (e.g. by-pass operation and opening of safety
valves)

At a distance of 1m Shall not exceed 85 From the equipment surface or associated enclosure, under

all operation conditions

(exception: sound pressure level for steam turbine by-pass
valves and safety valves < 120 dB(A))

In any permanent working place Shall not exceed 55 For example, the control room, offices and meeting rooms

8.4 Methodology and assessment criteria

The methodologies and criteria adopted for the assessment of noise impacts anticipated to arise during the
construction and operation of the proposed development are described below with reference to appropriate
standards and guidelines. The criteria are defined within the context of this multi-disciplinary ESIA.

" CHP5 Project Technical Description 2014 (doc ref: CHP5ULA/4/0333167)
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8.4.1 Sensitivity

Sensitivity criteria for the assessment of noise impacts are assigned in Table 8.5 below.

Table 8.5:  Sensitivity criteria for noise-sensitive receptors

Sensitivity  Type of receptor

High Residential areas, hospitals, schools, colleges or universities, places of worship and designated
environmental areas.

Medium Offices, recreational areas and public open spaces.

Low Agricultural land and industrial areas.

Negligible Derelict land.

8.4.2 Magnitude of impact

8.4.2.1 Noise impacts during the construction phase

WHO and IFC guidelines are not specific but generally apply to permanent operational noise impacts.
Therefore, the assessment methodology described in British Standard 5228 Code of Practice for Noise
and Vibration Control on Construction and Open Sites (2009+A1:2014) has been adopted for this
assessment.

BS 5228 states that sensitive receptors typically tolerate a greater change in noise level as a result of
construction activity as compared to an industrial noise source. This is considered to be partly due to the
awareness that construction noise is not a permanent source of disturbance.

Annex E of BS 5228 presents example methods for the assessing the significance of construction noise
levels and the 5 dB(A) change method has been applied for this assessment. Noise levels generated by
site activities are deemed to be potentially significant if the total noise (pre-construction ambient plus site
noise) exceeds the pre-construction ambient noise by 5 dB or more, subject to the threshold values for
construction noise alone given in Table 8.6 and a duration of one month or more, unless works of a shorter
duration are likely to result in a significant impact.

Table 8.6:  Threshold values for construction noise levels

Threshold values for construction noise

Period level only dB Lacq,t

Daytime (T= 07:00-19:00 Monday to Friday or 07:00 to 13:00 Saturdays) 65
Evenings and weekends 55
Night-time (T= 23:00-07:00) 45

* T=19:00-23:00 weekdays, 13:00-23:00 Saturdays or 07:00-23:00 Sundays

It has been assumed that construction work may be undertaken at any time of the day due to the seasonal
constraints in Mongolia.
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Table 8.7 summarises the criteria used in assessing the magnitude of temporary noise impacts during the
construction phase.

Table 8.7:  Criteria for magnitude of impact due to temporary noise impacts during construction

Magnitude

Negligible  Noise level from construction activities alone is below the BS 5228 lower limit values of 65 and
45 dB(A) for day and night times respectively

Minor Lower limit values from construction activities alone exceeded but change in ambient noise level is less
than 5 dB

Moderate Lower limit values from construction noise activities exceeded with the change in ambient noise level
between 5 and 10 dB

Major Lower limit values from construction activities alone exceeded with the change in ambient noise level of
10 dB or over

8.4.2.2 Noise impacts during the operational phase

Criteria for the magnitude of impact for operational noise impacts presented in Table 8.8 have been
developed based on the Mongolian national standards and WHO and IFC guidelines. The IFC
Performance Standards state:

“When host country regulations differ from the levels and measures presented in the EHS Guidelines,
projects are expected to achieve whichever is more stringent.”

Therefore, the criteria for operational noise impacts of the project are based on the limit values and
averaging times of IFC Guidelines. Furthermore, reference is made to the baseline data to determine the
magnitude of any increases in ambient noise levels as a result of the Project rather than assessment
against absolute noise levels.

Table 8.8:  Criteria for the magnitude of impact due to operational noise

Magnitude Description

Negligible Noise level from operational activities is below the IFC/World Bank Group Guidelines of 55 and 45
dB Laeq,1h for day and night times respectively

Minor Noise level from operational activities exceeds the IFC/World Bank Group Guidelines of 55 and 45
dB Laeq,1h but change in ambient noise level is less than 3 dB

Moderate Noise level from operational activities exceeds the IFC/World Bank Group Guidelines of 55 and 45
dB Laeg, 1n With the change in ambient noise level between 3 and 6 dB

Maijor Noise level from operational activities exceeds the IFC/World Bank Group Guidelines of 55 and 45
dB Laeq, 1n With the change in ambient noise level over 6 dB

The significance of effect is determined using the matrix presented in Chapter 5 of this ESIA.
8.4.3 Baseline conditions methodology

The noise measurements made by Mott MacDonald used a Rion NL — 32 type sound level meter (serial
number 903344) designed to be in compliance with the Class 1 standard for accuracy described within the
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IEC 61672 (2002). The meter was supported on a tripod so that the microphone was 1.2 to 1.5m above the
local ground level. The microphone was fitted with a windshield suitable for outdoor use. Figure 8.1 shows
the noise measurement equipment in place on site.

Figure 8.1:  Photograph of the Location 2 noise measurement position

The sound level meter was calibrated within two years of the measurement under laboratory conditions
traceable to national and international standards. The sensitivity of the measurement system was
measured before and after the measurement session using a field calibrator. No significant drift in
sensitivity was noted (less than 0.5 dB).

The sound level meter was configured to record noise levels in contiguous 10-minute intervals and, as a
minimum, the following parameters were recorded over each measurement interval:
A-weighted equivalent continuous noise levels in decibels — Laeq, dB
Maximum A-weighted sound pressure level in decibels with the fast time-weighting — Lamax)rast dB
Statistical descriptors of noise level including Lagg dB defined as the A-weighted sound pressure level
exceeded for 90% of the measurement interval (lowest part of the time varying sound within the
measurement interval used to describe background noise level) and Lo dB defined as the A-weighted
sound pressure level exceeded for 10% of the measurement interval (highest part of time varying
sound within the measurement interval often used to describe traffic noise).

At least three contiguous measurements were made at all measurement positions except Location 7 where
one 10-minute interval was recorded.

8.4.4 Scope of assessment

8.4.4.1 Temporal scope

The assessment considers three phases:
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Baseline: Conditions assumed to be represented by those observed and measured during baseline
noise surveys conducted on behalf of Nature Friendly in November 2013 and by Mott MacDonald in
August 2014

Construction: Conditions likely to occur during the 57-month construction phase

Operational: Conditions immediately after full operation of the proposed Project has commenced

Specific details on decommissioning are not available at this stage of the Project. Furthermore, it is
expected that the proximity of sensitive receptors will change over the lifetime of the Project. However,
impacts during decommissioning are expected to be of a similar magnitude to those during construction
but of shorter duration. Therefore, at this stage, it is not meaningful to undertake a detailed quantitative
assessment of noise and vibration impacts that are expected to during decommissioning. It is
recommended that this is undertaken once plans for decommissioning are developed so that specific
requirements for mitigation can be considered as appropriate.

8.4.4.2 Spatial scope

The assessment considers effects on key sensitive receptors which are representative of all those within
1km of the Project site boundary.

8.4.5 Assumptions and limitations

8.4.5.1 Mapping and topography

The site is surrounded by mountainous terrain, which has been accounted for within the three-dimensional
acoustic model of the Project and surrounding area.

8.4.5.2 Borrow Pit

The proposed location of the borrow pit has not been finalised and therefore the associated noise impacts
have not be considered within this assessment. In order to avoid significant adverse effects the borrow pit
and any access roads should be located as far as possible from sensitive receptors and developed to
comply with international standards.

1.1.1.1  Road and rail traffic data

Table 8.9 summarises the frequency of truck movements during the construction phase.

Table 8.9:  Summary of expected truck movements

No. of trucks per  Average no. of No. of trucks per day  Average no. of No. of trucks per
9-hour working trucks per hour per 9-hour working trucks per hour hour
day day
Earth movement 90 10 45 5 15
Concrete - - 45 5 5
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] Site levelling Peak flows

movement

Total deliveries 90 10 90 10 20
Total vehicle 180 20 180 20 40
movements

Source: The Consortium

It is assumed that during the operational phase, there would be five scheduled freight trains in and out of
the Project site on a daily basis (a total number of 10 movements per day) and that all movements would
occur during the daytime period. A maximum on-site speed of 20 km/h has been assumed. Each train is
assumed to comprise one diesel locomotive and 40no. 4-axle coal wagons.

8.4.5.3 Operational plant

Noise emission data for operational equipment has been provided by ENGIE'® and is summarised in Table
8.10.

Table 8.10: Summary of sound power levels used in the acoustic model

Item Sound Power Level dB(A)

ACC 100.7
Circulating water pump 95.1
Primary air fan 99.0
Boiler feed pump 100.9
Circulating electric pump 95.1
Transformer 85.1
Air compressor 97.2
Steam Turbine building 92.1
Coal conveyor belt 92.9
Boiler 98.1
High pressure blower 91.3
Stack 94.6
Coal crusher house 93.0

Source: The Consortium
8.4.5.4 Night-time baseline data

The baseline noise measurements conducted by Mott MacDonald (2014) and Nature Friendly (2013) were
undertaken during daytime periods only. For the purpose of night-time noise impact assessment and
based upon our professional judgement, a -5 dB correction has been applied to the measured daytime
ambient noise level to give an estimated night-time ambient noise level at the receptors.

'® Email dated 12 August 2015
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8.5

8.5.1

The site is situated in a rural area. The main existing source of noise in this area is local road traffic on the

Baseline description

Overview

Mott MacDonald

eastern site boundary, with intermittent noise arising from the railway line located to the west of the site.

The key sensitive receptors within 1km of the site boundary are:
The ger communities mainly to the south-east and to the south-west of the site
Urgakh Naran apartments which are situated approximately 460m north/north-east of the eastern site

boundary

Bogd Khan National Park Warden accommodation which is situated at approximately 860m west of the

western site boundary

These sensitive receptors are residential and the sensitivity is assessed as high.

8.5.2

Baseline surveys

Figure 8.2 indicates the measurement positions used for the baseline noise surveys undertaken by Mott
MacDonald (Locations 1 to 7) and the monitoring undertaken on behalf of Nature Friendly (NF1 to NF5).
The measurement positions are summarised in Table 8.11.

Table 8.11:

NF1
NF2
NF3
NF4
NF5
Location 1
Location 2
Location 3
Location 4
Location 5

Location 6

Location 7

47°52'24.07" N, 107° 06' 43.22" E
47°52'41.11" N, 107° 05' 34.25" E
47°51'54.94" N, 107° 05' 41.57" E
47°51'44.91" N, 107° 06' 54.11" E
47°51'10.06" N, 107° 08' 01.50" E
47° 51 47.5” N, 107° 07° 04.8” E
47°51'56.5" N, 107° 05’ 44.9" E
47° 52 09.9” N, 107° 06’ 27.4” E
47°52' 271" N, 107° 06’ 49.7" E
47° 51 43.2" N, 107° 06’ 57.6” E

47° 52 08.1" N, 107° 07’ 27.5" E

47° 51 27.8" N, 107° 07' 05.5" E

Summary of baseline measurement positions

Urgakh Naran apartments
Residences in the area of Tuul junction

Protected area / Bogd Khan National Park Warden accommodation

South-west of ger settlement close to underpass
Village to the south-east / ger settlement

Ger settlement on the south-east side of the site

Bogd Khan National Park Warden accommodation
Happy Valley Luxury Development (to be demolished)
Urgakh Naran apartments

South-west of ger settlement close to the railway bridge over the
River Tuul

Ger settlement east of the site/proposed construction lay down
area

Isolated ger settlement south-east of the site close to a borehole

The surveys conducted by Nature Friendly were carried out in November 2013 over a three-day period.
The measurements at each position were made over 20-minute intervals and during the daytime period

only.
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The surveys undertaken by Mott MacDonald were carried out over two days in August 2014. At each
position, measurements were made over three contiguous 10-minute intervals, except where stated, and
during the daytime.

Figure 8.2: Map indicating baseline noise measurement positions

8.5.3 Survey Results: Nature Friendly Survey 2013

The results of the survey by Nature Friendly have been summarised in Table 8.12. The measurement
parameter is not explicitly stated but it is assumed to be L., for comparison with the criteria of Mongolian
national standard. The time of day that the measurements were made were not stated but are noted to be
daytime. This is defined in the Mongolian national standard as 7am to 11pm. The sound level meter used
is given as a JIEC type 1015. However, details of the type or class with regards to the standards for
accuracy were not stated.
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Table 8.12: Summary of the results of the 2013 survey conducted by Nature Friendly
Noise dB(A) assumed to be Laeg,20min dB

Position 05/11/2013 06/11/2013 07/11/2013
NF1 — Urgakh Naran 64 63 53
apartments

NF2 — Residences in the 57 54 42
area of Tuul junction

NF3 — Protected area / 54 53 45

Bogd Khan National Park
Warden accommodation

NF4 — South-west of ger 66 62 48
settlement close to

underpass

NF5 — Village to the south- 68 74* 46
east / ger settlement

* Noted to have been affected by train noise

A noticeable feature of the results is that baseline noise levels were significantly lower on the final day of
the survey.

8.5.4 Survey Results: Mott MacDonald Survey 2014
8.5.4.1 Overview
The measured noise levels were acquired over at least three contiguous ten-minute intervals (except at

Location 7). Representative noise levels to be used in the assessment have been derived from the
measurement results as follows:

" Laeq - This is the logarithmic average of all the Laeg,1ominute dB values
(equivalent to Laeq,30 min dB in most cases)

" Lagmaxr - This is the highest value of all the measured Lamaxr,10minute dB values
(equivalent to Lagmaxyr,30 min dB in most cases)

= Lajoand Lagg - The arithmetic average of the measured values of either La1o 10minute 9B OF

I—A90,1Ominute dB
8.5.4.2 Location 1 — Ger site to the south-east

The measurement position at Location 1 was selected to represent the ger settlement which is adjacent to
the south-east boundary of the Project site.

Table 8.13 presents a summary of the results of the noise measurements made at Location 1.

Table 8.13: Summary of results of the noise measurement at Location 1

Start Time dB Laeg,1omin ~ dB Lamax,10min dB La10,10min dB Lago,10min

11/08/2014 14:44:00 57 83 56 44
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Start Time dB Laeg,10min dB Lamax,10min dB La10,10min dB Lago,10min
11/08/2014 14:54:00 51 69 55 42
11/08/2014 15:04:00 49 60 52 44
Representative noise levels 54 83 54 44

8.5.4.3 Location 2

The measurement position at Location 2 was selected to represent the Bogd Khan National Park Warden
accommodation. It is close to position NF3 that was used for the survey by Nature Friendly.

Table 8.14 presents a summary of the results of the noise readings made at Location 2. It was observed
that the noise climate was mainly affected by noise from wind in the foliage and road traffic. The Laeq NOise
levels measured by Nature Friendly at position NF3 were significantly higher on the first two days of the
survey but there is a closer agreement with the results obtained by Nature Friendly on the third day of the
survey.

Table 8.14: Summary of the results of the noise measurement at Location 2

Date Start Time dB Lacg,10min dB Lamax,10min dB La10,10min dB Lago,10min
11/08/2014 15:46:00 42 55 45 38
11/08/2014 15:56:00 45 67 43 38
11/08/2014 16:06:00 41 62 42 37
Representative noise levels 43 67 43 38

8.54.4 Location3
Location 3 was selected to represent the closest part of the Happy Valley development to the Project site.

Table 8.15 presents a summary of the results of the noise readings made at Location 3. The main sources
of environmental noise during the measurements were noted as rail and road traffic.

Table 8.15:  Summary of the results of the noise measurement at Location 3

Start Time dB Laeg,10min dB Lamax,10min dB La10,10min dB Lago,10min
11/08/2014 16:45:00 56 70 60 37
11/08/2014 16:55:00 42 54 45 36
11/08/2014 17:05:00 42 52 45 37
Representative noise levels 51 70 50 37

8.5.4.5 Location 4

The measurement position at Location 4 was selected to represent the Urgakh Naran apartments that are
situated to the north-east of the Project site. The position is close to the NF4 position used for the Nature
Friendly survey.
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Table 8.16 presents a summary of the results of the noise readings made at Location 4. The main source
of environmental noise was noted to be road traffic. The Laeq Noise levels measured by Nature Friendly at
position NF4 were significantly higher than those measured values on 2 of the 3 days but correlated with
the measurement made on one day.

Table 8.16: Summary of the results of the noise measurement at Location 4

Date Start Time dB Lacg,10min dB Lamax,10min dB La1o,10min dB Lago,10min
11/08/2014 17:52:00 49 71 51 42
11/08/2014 18:02:00 56 74 54 42
11/08/2014 18:12:00 51 71 52 41
Representative noise levels 53 74 52 42

8.5.4.6 Location5

Location 5 was selected to be representative of the settlement to the south-east of the Project site. It is
close to position NF4 used by Nature Friendly.

Table 8.17 presents a summary of the results of the noise readings made at Location 5. Noise sources
observed during the measurements included noise from the passing trains, adjacent river (steady lower
level noise) and people talking by the water. The results are similar to those measured by Nature Friendly.

Table 8.17: Summary of the results of the noise measurement at Location 5

Start Time dB Laeg,1omin ~ dB Lamax,10min dB La1o,10min dB Lago,10min
12/08/2014 11:17:00 49 63 52 47
12/08/2014 11:27:00 74 96 78 47
12/08/2014 11:37:00 54 80 53 47
12/08/2014 11:47:00 72 86 56 47
12/08/2014 11:57:00 69 88 55 47
12/08/2014 12:07:00 53 73 54 47
12/08/2014 12:17:00 50 67 51 47
Representative noise levels 69 96 57 47

8.5.4.7 Location 6

Location 6 was selected to be representative of the noise climate affecting the ger adjacent to the
proposed construction laydown area, to the east of the Project site. Table 8.18 presents a summary of the
results of the noise readings made at Location 6. The dominant sources of noise were observed to be road
traffic and heavy vehicles accessing a nearby borrow pit.
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Table 8.18: Summary of the results of the noise measurement at Location 6

Start Time dB Laeg,10min dB Lamax,10min dB La1o,10min dB L ago,10min
12/08/2014 16:37:00 44 71 45 34
12/08/2014 16:47:00 50 66 55 37
12/08/2014 16:57:00 47 68 50 42
12/08/2014 17:07:00 43 57 47 36
Representative noise levels 47 71 49 37

8.5.4.8 Location7

Location 7 was selected to represent an isolated ger settlement to the south-east of the project site.

The results of the noise measurement at Location 7 are summarised in Table 8.19. The main sources
affecting the noise climate were noted as road traffic, wind in the foliage and light construction work being

carried out nearby.

Table 8.19: Summary of the results of the noise measurement at Location 7

Date Start Time dB Laeg,10min dB L amax,10min dB La10,10min dB Lago,10min
12/08/2014 17:33:00 44 63 46 40
8.6 Impact identification and assessment

8.6.1 Construction Phase
8.6.1.1  Temporary impacts from construction noise

Construction is expected to take around 57 months to complete. The details of the construction
programme, working methods and the utilisation of construction plant are not certain at this stage.
However, the main phases of activities are expected to be as follows:

= Site preparation

= Excavation and foundation works including piling

= Erection of steel structures and duct work

= Construction of buildings

= Delivery and installation of equipment and components

= Laydown area.

Construction noise impacts will mainly be associated with operation of static and mobile items of plant. An
assumed inventory of plant expected to be required within each of the phases of activity above is outlined

in Table 8.20 as a reference for the assessment of potential noise impacts. Reference noise levels emitted
by the items of construction plant have been taken from BS 5228-1:2009+A1:2014.
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Table 8.20: Main items of noise-emitting plant expected to be used during construction and reference noise levels for
the prediction of impacts

Reference noise level of a BS 5228 — 1:2009+A1:2014

Main items of noise emitting single item operating reference
Activity plant continuously Laeq,10 metres dB
Site preparation Tracked excavator 78 C.2#3
Dozer 81 C.2#12
Dozer towing roller 81 C.2 #36
Water pump 65 C.2 #45
Dump truck 74 C.2#32
Excavation and Vibratory piling rig 88 C.3#8
foundation works Craneage for piling 67 C.3#28
Concrete mixer truck 80 C.4 #20
Tracked excavator 78 C.2#3
Erection of steel Tower crane 77 C.4 #49
\?J;lﬁlc(:tures and duct Generator for welder 57 C.3 #33
Hand held welder 73 C.3 #31
Angle grinder 80 C.4 #93
Tracked mobile crane 71 C.4 #50
Construction of Tower crane 77 C.4 #49
buildings Tracked mobile crane 71 C.4 #50
Diesel scissor lift 78 C.4 #59
Delivery and Lorry pulling up 70 D.7 #121
g‘;&?;'ﬂm o Wheeled mobile crane 70 C.4 #43
components Telescopic handler 79 C.4#54
Lorry pulling up 70 D.7 #121
Laydown areas Dumper truck 85 C.O#24
Lorry loading from a silo 82 C.9#25
Wheeled mobile crane 70 C.4 #43

It is assumed that activities within the temporary construction laydown areas will occur simultaneously with
each phase of construction on the main site. The methodology for the calculation of noise impacts
presented in Annex F of BS 5228 — 1:2009+A1:2014 has been used to predict the level of noise during
each of the five main activities within the construction programme.

Table 8.21 presents a summary of the predicted noise impacts during each phase of construction activity
at each of the seven locations used for the Mott MacDonald 2014 baseline noise survey, as well as the
magnitude of impact according to Table 8.7. It is assumed that baseline levels during the night time are
5 dB lower than the representative levels measured during the daytime. The noise impacts have been
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predicted during each stage of works assuming the proximity to sensitive receptors can be described in
two ways:
General works where the majority of substantial activities are undertaken within the central area of the
Project site.
Worst case scenario where works are undertaken at the closest part of the Project site to the sensitive
receptor.
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Table 8.21:

Summary of calculated noise impacts at Locations 1 to 7 predicted to arise and their magnitude of impact during the five main construction phases: general works and worst case

Mott MacDonald

Predicted Lacq dB due to construction alone (free field)

General (from the closest point of substantial works)

Worst-case (from the site boundary)

Location 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Ger site Bogd Happy Urgakh Ger site Ger site Ger site Ger site Bogd Happy Urgakh Ger site Ger site Ger site
south Khan Valley Naran railway near borehole south Khan Valley Naran railway near borehole
east Warden flats bridge laydown east Warden flats bridge laydown
area area
Indicative distances from the main site 150m 1200m 150m 500m 200m 750m 500m 25m 860m 25m 450m 25m 650m 350m
Indicative distances from the laydown area 500m 1700m 800m 550m 690m 130m 760m 500m 1700m 800m 550m 690m 130m 760m
(off site)
Indicative distances from the temporary 800m 710m 90m 570m 770m 1130m 1010m 800m 710m 90m 570m 770m 1130m 1010m
laydown area (on site)
Baseline — daytime 54 43 51 53 69 47 44 54 43 51 53 69 47 44
Baseline — night-time 49 38 46 48 64 42 39 49 38 46 48 64 42 39
1. Site preparation Construction only 56 43 64 48 53 59 46 74 44 75 49 74 59 48
Change in ambient & magnitude of impact +4 +3 +13 +1 0 +12 +4 +4 +1 +6 +12 +6
(day) Negligible  Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible Moderate  Negligible Negligible
Change in ambient & magnitude of impact +8 +6 - +3 0 - +8 +7 -
(night) Moderate  Negligible Minor Minor Moderate Negligible
2. Excavation and foundation works Construction only 60 43 64 50 57 59 48 46 78 51 59 51
Change in ambient & magnitude of impact +7 +3 +14 +2 0 +12 +6 +5 - +2 +12 +8
(day) Negligible  Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible  njoderate
Change in ambient & magnitude of impact -+—7- +4 +1 +9 +5
(night) Negligible Minor Minor Negligible Moderate
3. Erection of steel structures and duct work  Construction only 54 42 63 48 51 59 45 48
Change in ambient & magnitude of impact +3 +3 +12 +1 0 +12 +3 +3 +1 +5 +12 +4
(day) Negligible  Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible Moderate  Negligible Negligible
Change in ambient & magnitude of impact +6 +6 +3 0 +7 +6 +3 +8 +8
(night) Moderate  Negligible Minor Minor Minor Moderate E
4. Construction of buildings Construction only 53 42 63 48 50 59 44 43 48 70 59 46
Change in ambient & magnitude of impact +2 +3 +12 +1 0 +12 +3 +3 +1 +4 +12 +4
(day) Negligible  Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible Minor Negligible ~ Negligible
Change in ambient & magnitude of impact +5 +6 +3 0 +3 +7 -i
(night) Moderate  Negligible Minor Minor Negligible Negligible Minor Moderate Moderate
5. Delivery and installation of equipment Construction only 52 42 63 47 49 59 44 43 48 69 59 45
and components Change in ambient & magnitude of impact +2 +3 +12 +1 0 +12 +3 +1 +3 +12 +4
(day) Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible Negligible Minor Negligible Negligible
Change in ambient & magnitude of impact +5 +6 - +3 0 +3 +7 -i
(night) Moderate  Negligible Minor Minor Negligible Negligible Minor Moderate Moderate

For general daytime works, the impacts are negligible at all receptors. If general works are undertaken at night then major adverse impacts are predicted at Locations 3 and 6 during all phases, and at Locations 1 and 7 during excavation and
foundation works. Location 1 would also be exposed to moderate impacts during all other phases of general works if undertaken at night. At Locations 4 and 5 minor adverse impacts are expected during all stages if undertaken at night.

For worst case works at the site boundary, major adverse impacts are expected to arise at Locations 1 and 3 during all phases if undertaken at any time of day. At Location 5, worst case impacts are expected to be minor/moderate adverse if

undertaken in the daytime and moderate/major if undertaken at night. At Locations 6, the worst case impacts are negligible if undertaken during the daytime and major adverse at night.

The assessment has identified the potential significant adverse effects in the case of:
= General works undertaken at night at Locations 1, 3 and 6 in all phases, and Location in the first 3 phases

= Worst case works near the site boundary if undertaken day or night at Locations 1 and 3 in all phases, at Location 5 in some phases, and mainly at night only at Locations 6 and 7.
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8.6.1.2 Temporary noise impacts due to construction traffic

The maximum frequency of road movements during the construction phase of the Project site has been
assumed to be 40 movements per hour as shown in Table 8.9. All movements are assumed to be during
the daytime period only.

Annex F of BS 5228 2009+A1:2014 provides a methodology for predicting the noise levels due to the
movement of mobile construction plant using a well-defined route (e.g. haul route). This has been used to
predict the level of noise from heavy vehicle movements assuming:

Sound Power Level (Lywa) for a heavy vehicle of 98 dB(A)

An average speed of 30 km/h

The calculated noise levels are presented as a function of distance from the haul route in Figure 8.3. The
layout of haul routes is not certain at this stage, however, if the noise impact of construction traffic at a
given receptor is more than 10 dB below the daytime limit value of 65 dB(A) then the contribution of noise
from construction traffic to overall noise impacts during construction is not expected to result in this
threshold being exceeded. This analysis shows that the daytime limit would only be exceeded at receptors
very close to the road or haul route i.e. at up to 15 metres from the road under worst case conditions of a
maximum frequency of 40 vehicle movements per hour.
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Figure 8.3:  Calculated noise level (Laeq,1 hour dB) during the daytime from 40 heavy vehicle movements per hour as a
function of distance from the road
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In practice, the flow of construction traffic is expected to be variable and intermittent rather than all
movements occurring within one hour. However, it is conceivable that the community response to noise
from construction traffic could be adversely affected from a small number of movements or even the
passage of a single heavy vehicle in close proximity to receptors if undertaken during a sensitive time of
the day.

8.6.2 Operational Phase

A three-dimensional acoustic model of the Project site was developed using DataKustik CadnaA software
(version 4.5.152) which implements the procedures set out in ISO 9613 Acoustics — Attenuation of Sound
During Propagation Outdoors — Part 2: General Method of Calculation (1996).

The acoustic model has been used to predict steady-state noise levels from the Project during operation at
the key receptors:

Location 1 — Ger settlement on the south-east side of the site

Location 2 — Bogd Khan National Park Warden accommodation

Location 3 — Happy Valley Luxury Development (assumed to be demolished)

Location 4 — Urgakh Naran apartments
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Location 5 — South-west of ger settlement close to the railway bridge over the Khuliin River
Location 6 — Ger settlement east of the site/proposed construction lay down area
Location 7 — Isolated ger settlement south-east of the site close to a borehole

The site is surrounded by mountainous terrain, which has been accounted for within the three-dimensional
acoustic model of the Project and surrounding area, shown in Figure 8.4. Noise from the ten daily daytime

train movements is combined with operational noise from fixed plant on the Project site.

The results of the predicted operational noise impacts are presented as a noise contour map in Figure 8.4.
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Figure 8.4: Noise contour map of predicted operational noise levels

Source: Mott MacDonald
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Table 8.22 summarises the results of the predictions of operational noise and assessed in terms of the
daytime noise impacts. The predicted change in effect of ambient noise levels at the key receptors has
been included in order to estimate the ambient noise levels during operation.

Table 8.22: Summary of the assessment of operational noise impacts without mitigation — daytime

Calculated

operational Overall
noise level Measured ambient

Distance to Las dB daytime Laeq dB with
nearestsite —— — paseline operating Change over Significance
Receptor position boundary (free field) LaeqdB plant baseline dB  of effects

Location 1 — Ger
settlement on the
south-east side of the
site

Location 2 — Bogd 640m 41 43 45 +2
Khan National Park

Warden

accommodation

Location 3 — Happy Om 47 51 52 +1
Valley Luxury

Development (to be

demolished)

Location 4 — Urgakh 700m 41 53 53 +0
Naran apartments
(ground floor)

Location 4 — Urgakh 700m 45 53 54 +1
Naran apartments (top

floor)

Location 5 — South- 40m 51 69 69 +0

west of ger settlement
close to the railway
bridge over the Khuliin
River

Location 6 — Ger 800m 39 47 48 +1
settlement east of the

site/proposed

construction lay down

area

Location 7 — Isolated 270m 46 44 48 +4
ger settlement south-

east of the site close to

a borehole

The results show that the predicted daytime operational noise levels at the eight receptor positions are not
expected to exceed the noise limit value of the Mongolian national noise standard of 60 dB(A) for the
daytime, or the 55 dB(A) noise limit value of the IFC/World Bank Group for daytime. The significance of
effects are assessed as negligible in all cases using the assessment criteria set out in Table 8.8 and
assuming the key sensitive receptors are assessed as having high sensitivity.
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Table 8.23 presents a summary of the operational noise impacts during the night time. The baseline noise
level is assumed to be 5 dB lower than the daytime and the operational noise impacts do not include the
contribution of noise from rail movements.

Table 8.23: Summary of the assessment of operational noise impacts without mitigation — night-time

Calculated
operational
noise level

Overall
Estimated ambient

Distance to Laeq dB night-time Laeq dB with Change

nearest site ————— baseline operating over Significance of
Receptor position  boundary (free field) Laeq dB plant baseline dB effects

Location 1 — Ger 50m 47 49 51 +2 Minor
settlement on the

south-east side of

the site

Location 2 — Bogd 640m 41 38 43 +5
Khan National Park

Warden

accommodation

Location 3 — Happy om 47 46 50 +4
Valley Luxury

Development (to be

demolished)

Location 4 — 700m 41 48 49 +1
Urgakh Naran

apartments (ground

floor)

Location 4 — 700m 45 48 50 +2 Minor
Urgakh Naran

apartments (top

floor)

Location 5 — South- 40m 51 64 64 0 Minor
west of ger

settlement close to

the railway bridge

over the Khuliin

River

Location 6 — Ger 800m 39 42 44 +2
settlement east of

the site/proposed

construction lay

down area

Location 7 — 270m 46 39 47 +8
Isolated ger

settlement south-

east of the site

close to a borehole

The results show that the predicted night-time operational noise levels from the Project exceed the noise
limit values of the Mongolian national noise standard and the IFC/WBG noise limit value of 45 dB(A) for the
night-time at four receptor positions with the exception of locations 2, 4 at ground floor level, and 6. At
Location 5, the estimated baseline night-time noise level exceeds this due to the influence of existing
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railway noise. The significance of effects are assessed as major adverse at location 7 only using the
assessment criteria set out in Table 8.8 and assuming the key sensitive receptors are assessed as having
high sensitivity. Significant adverse effects are also expected at the Happy Valley receptor although this is
to be demolished.

The Government of Mongolia requires that the sound pressure level at the site boundary should not
exceed 60 dB(A) at any point. The predictive model shows that it does not exceed 59 dB(A).

8.6.3 Abnormal /Emergency Conditions

Abnormal and emergency noise impacts are expected to include venting through safety valves, the
sounding of audible alarms during emergency drill tests and noise arising from activities during planned or
unplanned maintenance work.

Noise emission levels associated with these events have not been obtained and therefore the magnitude
of impact cannot be reliably assessed at this stage. It is expected that best practice in the design of the
equipment used should be adopted to ensure any adverse effects are minimised.

8.6.4 Cumulative Impacts

The NUBIA is currently under construction. Cumulative impacts during construction are not expected due
to the separation distance between the sites (the 1 km study areas would not overlap). Operational noise
impacts due to aircraft movements may increase ambient noise levels within the study area of the CHP5
noise impact assessment. This is dependent on operational factors such as flight paths and the frequency
of flights. There are no details available to assess cumulative impacts quantitatively; however, it is not
anticipated that the resulting changes to ambient noise levels in combination with those of the project will
alter the currently reported effects.

8.7 Mitigation and enhancement measures

8.7.1 Construction Phase
8.7.1.1 Construction Noise

Part 4 of the WBG General EHS Guidelines for Construction and Decommissioning includes
recommendations for noise reduction and control strategies to be considered for works close to community
areas including:
Planning activities in consultation with local communities so that activities with the greatest potential to
generate noise are planned during periods of the day that will result in least disturbance
Using noise control devices, such as temporary noise barriers and deflectors for impact and blasting
activities, and exhaust muffling devices for combustion engines
Avoiding or minimising project transportation through community areas

164 330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

General guidance on the mitigation of noise during construction is given in BS 5228:2009+A1:2014 to
minimise of the adverse effects due to construction. The assessment of construction phase noise impacts
has identified that the phase of activity with the potential to generate the greatest noise impacts is site
excavation and foundation works. Specific measures that are relevant to this type of activity include:
Layout of the temporary construction laydown area to ensure that noisy activities are located furthest
away from sensitive receptors.
Unnecessary revving of engines will be avoided and equipment will be switched off when not in use
Internal haul routes will be kept well maintained
Plant and vehicles will be sequentially started up rather than all together
Use of effective exhaust silence systems or acoustic engine covers as appropriate
Plant will always be used in accordance with manufacturers’ instructions. Care will be taken to site
equipment away from noise-sensitive areas. Where possible, loading and unloading will also be carried
out away from such areas
Regular and effective maintenance by trained personnel will be undertaken to keep plant and
equipment working to manufacturers specifications
Screening e.g. noise barriers and bunds will be used as appropriate

It is expected that the magnitude of worst case noise impacts can be reduced to negligible in all cases.
This would be achieved using the application of the measures described above, particularly:
Carrying out noisy works in the daytime only
The use of temporary screening at sensitive parts of the site perimeter to reduce the noise from works
close to the site boundary

It is recommended that additional noise monitoring is undertaken prior to construction to establish baseline
noise levels during the night time at the key receptors.

Working hours on the site will be agreed with the Local Mongolia Government. Construction noise and
vibration will be managed through implementation of the mitigation measures documented within the
ESMMP.

8.7.1.2 Noise from Construction Traffic

It is considered that the effects due to construction traffic can be managed and adequately mitigated with
measures such as:

Maintenance of vehicles to ensure silencers are fitted and vehicles comply with emission standards

Avoid queuing vehicles on the access road or at the site access points

Restrict movements to avoid sensitive times of the day

Adherence to speed limits

Avoid unnecessary revving of engines and use of horns

Minimise discontinuities in the profile of the haul routes to avoid body slap and rattle noise

It is considered that the magnitude of impacts can be sufficiently mitigated to ensure that effects will be
negligible.
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8.7.1.3 Operational Noise

No significant adverse effects are expected on the assumption that the Happy Valley development will be
demolished and that receptors in the area of Location 7 will be relocated.

8.8 Residual impacts

8.8.1 Construction Phase

It is expected that significant adverse effects due to noise during the construction phase can be avoided by
the careful application of the measures set out in Section 8.7.1. This will be of particular importance in
mitigating effects at the sensitive receptors represented by the assessment locations 1, 3 and 5.

8.8.2 Operational Phase

The baseline noise climate is mostly rural in nature with very few man-made sources of industrial noise.
The project will introduce continuous sources of noise (e.g. boiler, air-cooled condenser and coal
conveyors) which would be audible over a wide area that is different in nature to the existing natural
sources (wind, birdsong and animals) and to road traffic and passing trains which is intermittent. This is
expected to change the character of the noise climate even if noise from the development can be reduced
to levels that are in compliance with the Mongolian national standards, WBG/IFC and WHO guidelines.
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Table 8.24: Summary of residual noise and vibration impacts and mitigation

Activity Potential impacts Sensitivity Impact significance Mitigation or enhancement Residual impact

Construction

General Construction noise arising from High Up to major adverse at the o Best practicable means for the control ~ Negligible
construction general construction activities to the closest receptors to the site of noise from construction
activities nearest sensitive receptor (NSRs): boundary under worst case

« Contractor to develop ESMMP prior to
works commencing that outline
approach in accordance with this
ESIA

o Programming of noisy works to
daytime periods only

» Use of acoustic screening (e.g. earth
bund or hoarding type barriers) along

¢ Delivery and installation of sensitive parts of the site boundary.
equipment components

conditions and if works are

o Site preparation
e preparat undertaken at night

o Excavation, site raising and
foundation

o Erection of steel structures and
duct work

o Construction of buildings

. » Configuration of haul routes to be no
» Temporary Construction Laydown less than 10m from sensitive

area receptors

* Implement Noise and Vibration
Control Plan (NVCP) during
construction to control noise and
vibration caused by construction,
traffic, operations, and other activities

Operation

Operational noise Operational noise impacts from High Maijor in at one location at None required at this stage. Negligible
from the power boiler, air-cooled condenser and coal night, otherwise negligible or

plant conveyors minor throughout.
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9.1 Introduction

This chapter presents the baseline conditions and the assessment of Project impacts on hydrology,
hydrogeology and flood risk. It identifies the relevant framework of the legislation and other requirements,
and identifies and assesses potential significant adverse impacts, before defining appropriate mitigation
measures that will be implemented as part of the Project. The baseline assessment builds on previous
studies undertaken in relation to water resources and flood risk, which have used information from primary
and secondary sources and involved hydrological and hydraulic analyses.

9.2 Applicable legislation

9.2.1 National requirements

The prevailing legislation in Mongolia is the Law on Water, passed on the 17 May 2012. In addition to this
there are various Mongolian standards that are applicable to water as follows:
Law on Water Pollution Fees (2012)
MNS 4586: Indicator of water environment quality. General requirements (1998)
MNS 3342: General requirements for protection of groundwater (1982)
MNS (ISO) 4867: Water quality. Sampling third part. Recommendation for storage and protection
(1999)
MNS 4943: Water quality. Effluent standard (2011)
USUG standard on maximum acceptable composition level of industrial wastewater is released to the
sewage system.

A summary of national legislation is provided in Volume lll, Appendix L.
9.2.2 International requirements

This Plant has been designed to meet the following international Lenders’ standards:
ADB Safeguards

IFC PSs

WB/IFC’s EHS Guidelines

EBRD PRs

JBIC Guidelines

Equator Principles

ok w2

9.221 IFCPSs

The Project is required to meet the international standards of the IFC, which is part of the WBG. The IFC
does not have established numerical standards for ambient surface water quality, but states: Discharges of
process wastewater, sanitary wastewater, wastewater from utility operations or stormwater should not
result in contaminant concentrations in excess of local ambient water quality criteria.
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In addition, IFC PS3 states that:
Water Consumption: When the project is a potentially significant consumer of water, in addition to
applying the resource efficiency requirements of this PS, the client shall adopt measures that avoid or
reduce water usage so that the project’s water consumption does not have significant adverse impacts
on others.
Pollution prevention: the client will avoid the release of pollutants or, when avoidance is not feasible,
minimize and/or control the intensity and mass flow of their release.

Whilst there is no specific guidance in relation to flood risk, IFC PS4 states that:
Ecosystem Services: The project’s direct impacts on priority ecosystem services may result in adverse
health and safety risks and impacts to Affected Communities. With respect to this Performance
Standard, ecosystem services are limited to provisioning and regulating services as defined in
paragraph 2 of PS6. For example, land use changes or the loss of natural buffer areas such as
wetlands, mangroves, and upland forests that mitigate the effects of natural hazards such as flooding,
landslides, and fire, may result in increased vulnerability and community safety-related risks and
impacts.

9.2.2.2 WBJ/IFC’s EHS Guidelines

The WB/IFC EHS Guidelines for Wastewater and Ambient Water Quality state that: projects with the
potential to generate process wastewater sanitary (domestic) sewage or stormwater should incorporate the
necessary precautions to avoid, minimise and control adverse impacts to human health, safety or the
environment.

Discharges should not result in contaminant concentrations in excess of local (or other applicable) ambient
water quality criteria. Wastewater treatment measures should take into consideration: national and local
standards, the assimilative capacity and intended use of the receiving water, the presence of sensitive
receptors and GIIP.

The WB/IFC EHS Guidelines for Thermal Power Plants provide additional specific guidelines in relation to
water conservation and effluent discharges for projects of this type. Specifically in areas of limited water
resources it recommends use of air cooled systems for the conservation of water resources. The
guidelines also recommend various measures to prevent, minimise and control wastewater effluents from
thermal power plants.

Stated effluent guidelines which should be achieved without dilution, at least 95% of the time that the plant
or unit is operating are summarised in Table 9.1.

Table 9.1: EHS Thermal Power Plants Effluent Guidelines

pH - 6-9
TSS mg/l 50
Oil and grease mg/| 10
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Total residual chlorine mg/l 0.2
Chromium — Total (Cr) mg/| 0.5
Copper (Cu) mg/l 0.5
Iron (Fe) mg/| 1.0
Zinc (Zn) mg/l 1.0
Lead (Pb) mg/| 0.5
Cadmium (Cd) mg/| 0.1
Mercury (Hg) mg/l 0.005
Arsenic (As) mg/| 0.5

The WB/IFC EHS Guidelines for Water Conservation state that water conservation programs should be
implemented commensurate with the magnitude and cost of water use.

These programs should promote the continuous reduction in water consumption and achieve savings in
the water pumping, treatment and disposal costs. Water conservation measures may include water
monitoring/management techniques; process and cooling/heating water recycling, reuse, and other
techniques; and sanitary water conservation techniques.

The WB/IFC EHS Guidelines for Community Health and Safety state that drinking water sources, whether
public or private, should at all times be protected so that they meet or exceed applicable national
acceptability standards or in their absence the current edition of WHO Guidelines for Drinking Water
Quality (2008).

Whilst there is no specific guidance in relation to flood risk, the WB/IFC EHS for Occupational Health and
Safety (OHS) states in relation to severe weather and facility shutdown:
Work place structures should be designed and constructed to withstand the expected elements for the
region and have an area designated for safe refuge, if appropriate.
Standard Operating Procedures (SOPs) should be developed for project or process shut-down,
including an evacuation plan. Drills to practice the procedure and plan should also be undertaken
annually.

9.2.2.3 EBRD Performance Requirements

EBRD is committed to promoting EU environmental standards as well as the European Principles for the
Environment (EPE), which are reflected in the PRs that projects are expected to meet. The EBRD PR’s
cover similar issues to the IFC PSs and include the following that are relevant to the water issues:

PR3 — Resource Efficiency and Pollution Prevention Control
Identify project-related opportunities for energy, water and resource efficiency improvements and waste
minimisation.
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Adopt the mitigation hierarchy approach to addressing adverse impacts on human health and the
environment arising from the resource use and pollution released from the Project.

PR4 — Health and Safety
Anticipate, assess, and prevent or minimise adverse impacts on the health and safety of project-
affected communities and consumers during the project life cycle from both routine and non-routine
circumstances.

Particular mention is given to natural hazards and the requirements state that:
The client will identify and assess the potential impacts and risks caused by natural hazards, such as
earthquakes, landslides or floods as these relate to the Project.
The client will avoid and/or minimise the exacerbation of impacts caused by natural hazards or land
use changes to which the Project activities may contribute.

9.2.2.4 ADB Safeguards

Requirements for assessing and addressing water pollution effects of projects are set out within ADB
Safeguard Requirements 1: Environment, Section D9 ‘Pollution Prevention and Abatement’. In addition
requirements for community health and safety in relation to natural hazards are set out in Section D10
‘Health and Safety’.

ADB SPS 1, Environment requires:
Pollution prevention and abatement: during the design, construction, and operation of the project the
borrower/client will apply pollution prevention and control technologies and practices consistent with
international good practice, as reflected in internationally recognized standards such as the WBG/IFC
EHS Guidelines.
Community health and safety: the borrower/client will identify and assess the risks to, and potential
impacts on, the safety of affected communities during the design, construction, operation, and
decommissioning of the project, and will establish preventive measures and plans to address them in a
manner commensurate with the identified risks and impacts. These measures will favour the prevention
or avoidance of risks and impacts over their minimization and reduction. Consideration will be given to
potential exposure to both accidental and natural hazards, especially where the structural elements of
the project are accessible to members of the affected community or where their failure could result in
injury to the community. The borrower/client will avoid or minimize the exacerbation of impacts caused
by natural hazards, such as landslides or floods that could result from land use changes due to project
activities.

9.225 JBIC

The JBIC requires that proponents of projects seeking financing undertake appropriate actions to prevent
or minimise impacts on the environment and local communities such that unacceptable effects are
avoided. A brief presentation of the JBIC’s ‘Guidelines for Confirmation of Environment and Social
Considerations’ (JBIC Environmental and Social Guidelines) relevant to this assessment is included in
Section 4.3.5 of this document. More specific information is provided in the following paragraphs.
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Environmental checklists are provided by JBIC for different industry types that detail the environmental and
social impacts that should be assessed by proponents of projects. The environmental checklists of
particular relevance to the proposed Project include Environmental Checklist 11: Thermal Power,
Environmental Checklist 15: Power Transmission and Distribution Lines, Environmental Checklist 16:
Roads, Railways and Bridges and Environmental Checklist 22: River and Channel Projects. Within these
documents, requirements to assess and address the specific impacts are considered under Category 3:
Natural Environment, which covers (1) water quality and (2) hydrology and Category 4: Social Environment
which covers (2) Living and Livelihood.

The following guidelines are specific to the mentioned checklists:

Environmental Checklist 11: Thermal Power
Effluents including thermal effluents from the power plant should comply with the country’s effluent
standards
In the case of coal-fired power plants, leachates from coal piles and coal ash disposal sites should
comply with the country’s effluent standards
Adequate measures should be taken to prevent contamination of surface water, soil, groundwater, and
seawater by the effluents
The amount of water used (e.g., surface water, groundwater) and discharge of thermal effluents by the
project should not adversely affect existing water uses and uses of water areas (especially fishing).

Environmental Checklist 15: Power Transmission and Distribution Lines
Adequate measures should be considered if there is a possibility that soil runoff from the bare lands
resulting from earthmoving activities, such as cutting and filling will cause water quality degradation in
downstream water areas.

Environmental Checklist 16: Roads, Railways and Bridges
Alteration of topographic features and installation of structures, such as tunnels should not adversely
affect surface water and groundwater flows.

Environmental Checklist 22: River and Channel

Hydrologic changes due to the project should not adversely affect surface water and groundwater
flows.

9.3 Methodology and assessment criteria

9.3.1 Baseline conditions methodology

9.3.1.1 Previous Studies and Desktop Review

The baseline conditions methodology for the water aspects to a large extent builds on previous studies
undertaken by Mott MacDonald prior to the commencement of the ESIA. The reports that are referred to in
this section include:
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Mott MacDonald, 2014a, WRA for CHP5, Mongolia. Final Report Rev. B, 24 February 2014

Mott MacDonald, 2014b, CHP5 FRA. Final Report Rev. B, 13 March 2014

Mott MacDonald, 2014c, Flood Mitigation Conceptual Design Report, Rev B, 14 March 2014

Mott MacDonald, 2014d, Flood Mitigation Outline Design, Final Report, Rev C, 19 September 2014
Mott MacDonald, 2015e, CHP5 Flood Mitigation Outline Design — Modelling of Chanel Alternatives, 29
December 2014

The majority of the baseline information used to information the water aspects of this ESIA was collected
as part of the FRA and WRA undertaken between October 2013 and March 2014.

As part of this work, the following baseline information was collected from the NAMEM and USUG:
Daily precipitation data was supplied by the NAMEM for stations in the vicinity of Ulaanbaatar
Monthly temperature data was supplied by NAMEM for the Ulaanbaatar station
Flow data was supplied by NAMEM for stations in the vicinity of Ulaanbaatar

Other organisations were approached including MEGD, (Department of Policy Implementation), Mongolian
Water Committee, Environmental and Green Development Agency of Ulaanbaatar City and the Geo-
ecological Institute but none had or were able to provide additional relevant information as part of these
investigations.

Various background literature covering the hydrology and hydrogeology has been utilised to inform the
assessment. Key background documents that have been referred to include:
Tuul River: Ecology change and water management issues, Geoecological centre of Mongolia
Academy of Sciences (MAS)
The Economic Value of the Upper Tuul Ecosystem, Washington (The World Bank, 2009)
The Study on Water Supply System in Ulaanbaatar and Surroundings (Japan International Cooperation
Agency (JICA), 1995)
Tuul River Basin Integrated Water Resources Management Assessment Report, Ulaanbaatar MEGD,
2012a)
Integrated Water Management National Assessment Report, Ulaanbaatar (MEGD), 2012b)
The Study on City Masterplan and Urban Development Program of Ulaanbaatar City in Mongolia —
Flood Prone Areas JICA, undated).

9.3.1.2 Field Surveys

The following investigations and surveys commissioned by the Consortium have been considered as part
of consideration of the water aspects:
Report on Geotechnical Investigation of Proposed CHP Plant of the CHP5 Project, Ulaanbaatar (Soil
Trade LLC, 2014) (used in the consideration of the hydrogeological condition).
Topographic Survey of the site and river channel cross sections in the Khuliin Valley undertaken by
Geomasters in November 2013 (used in the FRA analysis).
Sediment sampling undertaken by Nature Friendly in May 2014 and analysed by Engineering Geodesy
LLC (used in the consideration of the sediment transport in each watercourses).
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Water quality sampling was undertaken by Nature Friendly in November 2013 and analysed by the
Central Geological Laboratory for chemical and physical parameters at five locations in the Khuliin
Valley and analysed by the Department of Nuclear Physics and Technology at the National University
of Mongolia for Radiological Quality for four locations in the Khuliin Valley.

9.3.2 Scope of assessment

9.3.2.1 Temporal scope

The hydrology, hydrogeology and flood risk baseline conditions for the Project were assessed using field
survey information collected in 2013 and 2014 as well as historic data from literature and online sources.
Long term hydrological conditions were incorporated and considered as part of the WRA (Mott MacDonald
2014a) and FRA (Mott MacDonald 2014b).

9.3.2.2 Spatial scope

As part of the hydrology, hydrogeology and flood risk assessment, the Aol includes not just the Project site
itself but the areas upstream and downstream or downgradient of the site. As such the Aol includes:
Areas directly within the land take for the Project.
Valley areas subject to flood mitigation measures immediately outside of the Project land take, from
100m upstream of the Ulaanbaatar railway bridge to the Happy Valley development.
Downstream areas in the Khuliin Valley to the confluence with the River Tuul.
Downgradient areas in the aquifers which includes the Khuliin Valley and the majority of USUG’s
Central Source well-field in the Tuul Valley.
Areas which will be temporarily affected during construction, including access routes, site laydown
area.

9.3.3 Assumptions and limitations

9.3.3.1 Hydrology

A good understanding of the surface water hydrology was established during the site visit in November
2013 when weather conditions allowed for the examination of all the watercourses. Any minor changes to
the watercourses since then are unknown but are considered to be small.

9.3.3.2 Hydrogeology

Though there is comprehensive understanding of the aquifers in the Tuul Valley, in part due to extensive
studies such as that undertaken by JICA in the 1990s, there remains uncertainty associated with the
groundwater flows and interactions between the surface water and groundwater in the Khuliin Valley.
Assumptions based on review and professional judgement of the Geotechnical Investigations (Soil Trade
LLC, 2014) and local topography have been made in order to draw conclusions regarding the groundwater
flow pathways and surface water — groundwater interactions. Water quality measurements reflect a

174  330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

snapshot of conditions on one day. Though these are considered to be representative there is likely to be
some variability in these measurements over time.

9.3.3.3 Flood Risk

In the work undertaken as part of the FRA (Mott MacDonald 2014b) and the Flood Mitigation Outline
Design (Mott MacDonald, 2014d) there were some significant limitations in terms of the flood hydrology
data. A lack of flood data in the Khuliin Valley and rainfall data in the catchment meant that the US Saoil
Conservation Service (SCS) approach applied to derive the flood hydrology could not be calibrated.
Sensitivity testing was undertaken on the approach and determined that adjustments to rainfall and runoff
values used in the assessment do result in changes to the flood hydrology estimates. In deciding on the
most appropriate values to adopt for the purposes of design, reference to other studies in the vicinity of
Ulaanbaatar has been made. Details regarding the assumptions relating to the hydrological approach are
contained in Appendix B of the Flood Mitigation Outline Design (Mott MacDonald, 2014d).

There are also other hydraulic assumptions and limitations associated with the modelling that are detailed
in the same report in Section 3.4. However, these are considered secondary to the uncertainties
associated with the hydrological aspects discussed above.

9.4 Baseline description
9.4.1 Climatic Background

The climate in Mongolia is semi-arid, with hot summers and cold winters. On the whole, Mongolia receives
very little precipitation, with an annual mean value ranging from 55mm in the southern parts of Mongolia, to
400mm in the northern parts of Mongolia (Janchivdorj, 2007). Precipitation comes in two forms in
Mongolia, snow from the end of October to the end of March, and rain during the rest of the year. The
relationship between monthly temperature and precipitation for Ulaanbaatar is shown in Figure 9.1.
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Figure 9.1:  Monthly Precipitation and Temperature for Ulaanbaatar
90

0 T

m RN “

10

60 / N\ |
50 / \ 0
40 / \ -5
30 / \ -10
20 / \ -15
10 // I \ -20
o m m I , , l,.,L
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

20

Average Monthly Rainfall (mm)

Average Monthly Temperature (°C)

- -25

m Rainfall (mm) 1969 - 2012 —Temperature (°C) 1964 - 2013

Source: NAMEM data

Most of the long term annual precipitation of 275mm occurs through summer storms in the four months of
June to September, the rainfall and snow falling over longer transition and winter months from October to
May accounting for only 20% of the annual precipitation.

The river flows of the main Tuul River flowing past Ulaanbaatar and smaller tributaries draining the
surrounding mountains emphasise this climatic pattern with early floods discharging due to the snow and
ice melts followed by more important floods due to the summer storm activity. Only the Tuul River has a
continuous base flow through the summer season until freezing conditions take over. None of the local
rivers draining into the Tuul River are perennial including the Khuliin River.

9.4.2 Hydrology

As shown in Figure 9.2 the site is located in an active floodplain. In addition to the Khuliin River which runs
through the site, there are three additional watercourses draining into the site, which are referred to as the

East Tributary, Northwest Tributary and Southwest Tributary. These are all discussed in the following
sections.
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9.4.2.1 Khuliin River

The Khuliin River is the main watercourse in the Valley and enters the site at the southern corner close to
the railway bridge and runs broadly parallel, yet still meandering, to the eastern edge and leaves the site at
the northern corner (Figure 9.2). Photo 9.1 and Photo 9.2 show the Khuliin River at the railway bridge and
Photo 9.3 and Photo 9.4 show the Khuliin River further down the Valley as it passes through the Project
site.

Lighter areas on the satellite imagery show areas of river deposits (at the confluence with the East
Tributary) that are regularly inundated. There is a secondary channel that runs parallel to the main channel
through the site and is likely to only carry flow in times of flood, as shown in Photo 9.5 and Photo 9.6.

Photo 9.1:  Khuliin River Immediately Upstream of Photo 9.2:  Khuliin River Immediately Downstream of
Railway Bridge Railway Bridge
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Photo 9.3:  Khuliin River in Centre of Site — Looking Photo 9.4:  Khuliin River at Northern End of Site —
Downstream Looking Downstream Towards Housing Development

(Happy Valley)

Source: MM 1 November 2013 Source: MM 1 November 2013

Photo 9.5:  Secondary Flood Channel near Centre of Photo 9.6:  Secondary Flood Channel near Centre of
Site — Looking Downstream Site — Looking Upstream

Source: MM 1 November 2013 Source: MM 1 November 2013
9.4.2.2 East Tributary

The East Tributary drains part of the eastern side of the Valley and enters the site through the road bridge
in the east corner of the site. Remnants of a grouted rock channel exist but it has suffered extensive and
severe erosion to the point of destroying the channel and undermining the existing road bridge. Significant
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material has been deposited within the site boundary. Photo 9.7 and Photo 9.8 show this tributary
downstream and upstream of the road bridge.

It is also reported that during times of flooding, water spills over the road (immediately to the south of the
road bridge) to form a secondary channel.

Photo 9.7:  East Tributary Immediately Downstream of Photo 9.8:  East Tributary Immediately Upstream of
Road Bridge Road Bridge

9.4.2.3 Northwest Tributary

This tributary drains part of the western slopes of the Khuliin Valley and enters the site through a railway
bridge near the northwest corner of the site. As such it impacts only a relatively small area of the site.
Photo 9.9 and Photo 9.10 show this tributary upstream and downstream of the railway bridge.

180 330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHP5 Environmental and Social Impact Assessment

Volume Il - ESIA Mott MacDonald
Photo 9.9:  Northwest Tributary Immediately Photo 9.10: Northwest Tributary Immediately Upstream
Downstream of Railway Bridge of Railway Bridge

Source: MM 1 November 2013 Source: MM 1 November 2013

9.4.2.4 Southwest Tributary

This tributary also drains part of the western slopes of the Khuliin Valley and enters the site through a box
culvert underneath the railway near the southwest corner of the site. Examination of the channel and
topography indicated that it drains a steep catchment and requires regular clearing of deposited material.
There are indications that at times flows may pass outside of the site along the railway line and drain to the
Northwest Tributary. As such this tributary impacts a relatively small area of the site. Photo 9.11 and Photo
9.12 show this tributary upstream and downstream of the railway box culvert.

Photo 9.11: Southwest Tributary Immediately Upstream  Photo 9.12: Southwest Tributary Immediately
of Railway Box Culvert Downstream of Railway Box Culvert

Source: MM 1 November 2013 Source: MM 1 November 2013
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The site visit and subsequent sediment sampling undertaken in May 2014 identified that although there
may be limited occasions throughout the year when sediment transport occurs (due to the generally dry
conditions), when there is flow in the channels sediment transport is a significant issue. Whilst the Khuliin
River has a relatively constant gradient through the site the East Tributary is much steeper and flattens out
at its confluence with the Khuliin River. There are signs of deposition of eroded material at the confluence
location. The Southwest Tributary exhibits a similar feature, though there the area of deposition around the
railway box culvert is located just outside of the site boundary. Sediment transport is less significant for the
Northwest Tributary due to the flatter grassed upstream Valley draining to the railway bridge.

9.4.3 Surface Water Quality

Five surface water quality samples were collected on 11 November 2013 in the Khuliin Valley. The
locations of these samples are shown in Figure 9.3 and the results are summarised in Table 9.2 and Table
9.3. Samples have been taken both upstream, downstream and within the site itself along the Khuliin
Valley. Samples were not taken from the smaller tributaries as these do not contain flow except in times of
flood.
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Table 9.2:

Surface Water Quality Results

Drinking Effluent
Water Discharge
Sample Ne Standard Standard
Location Khuliin Khuliin Spring Khuliin Khuliin - -
River (in River River River (near
site) (upstream (downstrea  River Tuul
of site) m of site)  confluence)
Coordinate 47° 52’ 47° 51 47° 52’ 47° 52’ 47° 53 - -
05.8"'N 22’N 05.7’N 45.5"N 39.9'N
107° 06’ 107° 07’ 107° 06’ 107° 05’ 107° 04
39°E 23.5°E 05.8’E 36.1°E 27.8’E
Sample 05/11/2013 05/11/2013 05/11/2013 05/11/2013 05/11/2013 - -
taken 12:32 13:04 13:33 14:59 11:29
Lab Sample 16348 16349 16350 16351 16352 - -
Ne
pH 7.45 7.53 6.9 7.76 7.24 6.5-8.5 6-9
Potassium mg/L 0.17 0.13 <0.05 <0.05 <0.05 - -
(K*)
Sodium mg/L 8.87 8.97 13.1 8.49 0.05 200 -
(Na*)
Ammoniacal mg/L 0.1 0.1 0.1 0.1 0.3 1.5 6
Nitrogen
(NH,")
Calcium mg/L 31.06 28.06 17.03 30.06 19.04 100 -
(Ca*)
Magnesium mg/L 7.29 6.68 5.47 7.29 4.86 30 -
(Mg*")
Chloride mg/L 6.74 6.74 6.03 7.44 4.96 350 -
(Cr)
Sulphate mg/L 19.75 20.75 23.87 17.28 19.75 500 -
(80,7)
Nitrite mg/L <0.01 <0.01 <0.01 <0.01 <0.01 1
(NO;7)
Nitrate mg/L 0.1 0.52 0.92 1.2 0.96 50 -
(NOs7)
Carbonate mg/L <15 <15 <15 <15 <15 - -
(COs™)
Bicarbonate mg/L 122.03 106.78 73.22 119 51.86 - -
(HCO3?)
Metasilicic mg/L 14.17 13.6 23.04 14.59 10.02 - -
Acid
(H2Si03)
Total mg/L 152 142 128 152 90 1,000 1,000
Dissolved
Solids
(practice)
Total mg/L 149.3 138.9 126.2 145.9 85.9 1,000 1,000
Dissolved
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Drinking

Water
Standard

Effluent
Discharge
Standard

Soilds
(calculation)
Permangan mg/L 4 1.2 3.04 3.52 2.4 - 20
ate
oxidizing
capacity
(KMnQO,)
Hardness mg-eq/L 2.15 1.95 1.3 2.1 1.35 7
Arsenic (As) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01
Cadmium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.03 0.03
(Cd)
Total mg/L <0.02 <0.02 <0.02 <0.02 <0.02 - 0.3
Chromium
(Cr)
Copper (Cu) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 - 0.3
Total Iron mg/L <0.02 <0.02 0.07 <0.02 <0.02 0.3 1
(Fe)
Nickel (Ni) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.2
Lead (Pb) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.1
Zinc (Zn) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 5 1
Mercury mg/L <0.001 <0.001 <0.001 <0.001 <0.001 - 0.001
(Hg)
Table 9.3:  Radioactivity Results
Detection
Minimum Drinking
Limit (1L Water Upper
volume per 1 Limit (MNS
Sample Ne Hour) 0900:2005)
Sample Date - 11/11/2013 11/11/2013 11/11/2013 11/11/2013 - -
Coordinates - 47° 52’ 47° 51 22°N 47° 52 47° 52’ - -
05.8"'N 107° 07’ 05.7’N 45.5"N
107° 06’ 39E 23.5"E 107° 06 107° 05’
05.8’E 36.1"E
Lab Sample - 1 2 3 4 - -
Ne
214pp Ba/kg 17.2 13.2 11 48.3 0.3 -
214Bj Ba/kg 25.7 16.5 18.7 54.7 0.5 -
222Rn Barkg 214 14.8 14.9 51.5 0.4 100
226Ra Ba/kg <0.4 <0.4 <0.4 <0.4 0.4 0.5
2381 Ba/kg 04 0.185
<0.4 <0.4 <0.4 <0.4 ’ (0.015mg/L)
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However, based on the physical and chemical parameters presented, none of these exceed the drinking
water standards. The river water quality was visibly clear suggesting that although some parameters are
missing from the analysis it is likely that the natural river water quality is good. It is recommended that
additional monitoring is undertaken for the following parameters to determine baseline water quality prior to
commencement of site works; biological oxygen demand, chemical oxygen demand, total suspended
solids, oil and grease, fat and bacteriological.

The radioactivity results indicate no exceedance of the drinking water standards. However, it is noted that
in relation to 228U the minimum level of detection is above the drinking water standard so it is not known if
the standard is met in relation to this parameter.

9.4.4 Hydrogeology

9.4.41 Regional Hydrogeology

The Tuul River rises in the Khentii mountains to the north east of Ulaanbaatar at an elevation of
approximately 2,300m above sea level and is joined by the Terelj River to form a large river basin in the
Ulaanbaatar region. This important alluvial Valley separates the massifs surrounding Ulaanbaatar to the
north and south. The Project is located within the Khuliin Valley which runs parallel to the Tuul Valley and
opens out into the steppe of the Nailaikh depression formed of tertiary (Neogene, Paleogene) and
underlying Cretaceous deposits. The hydrogeology of the upper Tuul region is shown in Figure 9.4.

The regional hydrogeology is dominated by the extensive largely unconfined aquifers within the alluvial
deposits of the Tuul River valley. There is some relatively limited potential in the alluvial fans of the
tributaries and further potential in the fissured and fractured deeper (consolidated) formations, but these
are insignificant compared with the aquifers of the Tuul River valley. Recharge to the alluvial aquifers
occurs through infiltration from snowmelt, runoff and flooding.

The extensive unconfined alluvial aquifers of the Tuul River Valley sustain more or less all the water
supplies of the Ulaanbaatar economy supplying about 80 million m? of annual abstraction (equivalent to
220MLD). The exploitation of these continuous Valley wide unconfined aquifers commences some 50km
upstream at what is known as the upper source reserve and continues with extensive exploitation through
to the confluence of the Boheg River some 20km downstream of the city. The extent of this exploitation by
well fields for public water supply is shown in Figure 9.5.

The exhaustive JICA study in the mid-1990’s (JICA, 1995) provides a comprehensive understanding of the
aquifers which are typically divided into an upper layer of Quaternary and recent sandy gravel deposits,
overlying Middle to Late Quaternary deposits which are also sand and gravel, typically the upper layer is
more permeable. The thickness of the alluvium ranges between 20m and 70m across the region, with the
Valley width varying between 1km and 5km throughout.
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The intensive use of the aquifers with the numerous wells, installed and pumping, is understood to have
fully captured the exploitable resources, and establishing new wells in the region simply means that the
allocation of the water to different end users will take place, not that more water is available.

187 330177/PHR/ENS/1/C October 2015
CHP5 ESIA



CHPS5 Environmental and Social Impact Assessment
Volume Il - ESIA Mott MacDonald

Figure 9.4: Hydrogeology of the Upper Tuul Region
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Source: Adapted from Tuul River Basin Integrated Water Management Plan Pg.41 (MEGD, 2012a)
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9.4.4.2 Local Hydrogeology

The Khuliin Valley within which the Project is situated is dominated by the Neogene deposits which are not
productive aquifers, with only relatively limited alluvial stretches acting as unconfined aquifers.

Similarly to the vast Tuul Valley groundwater resource, the recharge of the alluvial aquifer in the Khuliin
Valley occurs through infiltration from snowmelt, runoff and flooding.

A map and cross section following the Khuliin River just southeast of Ulaanbaatar is shown in Figure 9.7
and Figure 9.8 respectively.

Various private groundwater wells are located in the Khuliin Valley. The extent to which they are used for
extraction of groundwater is not known, but it is considered likely that some may be used for extraction of
water. Given that many of these are unregistered, the locations of these wells are not certain. Whilst one
well was identified 600m downstream of the site there may be more located in the Khuliin Valley between
500m and 4km downstream of the site within the ger communities.

As confirmed by the Tuul River Basin Authority on 14 April 2015 a buffer zone of between 200 and 500m of
the Khuliin river channel has been designated a SPZ, as specified under the Water Law, with associated
restrictions on development, though it should be noted that power plants are exempt from these restrictions
as per Clause 2.4 of the legislation. A map showing the locations of the SPZ is shown in Figure 9.6 and it
has been confirmed that the site is wholly inside of the exterior area of the SPZ and patrtially (88.3% of the
site) inside the interior area of the SPZ. Whilst the origin of the designation for this area as an SPZ is not
known, it is likely to be because there is the potential for limited groundwater resource within the valley.
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Figure 9.6: Location of Source Protection Zone in the Khuliin Valley

191 330177/PHR/ENS/1/C October 2015
CHPS5 ESIA



CHP5 Environmental and Social Impact Assessment
Mott MacDonald

9.4.4.3 Groundwater Flow and Surface Water Interaction

A study is currently in preparation to fully understand the precise interaction between groundwater and
surface water and will be available in Q4 of 2015. At this stage the following is known:
Groundwater within the alluvial deposits flows down gradient in the direction of the river flow
During periods of snowmelt, runoff from rainfall and flooding, the river recharges groundwater.

In general, when groundwater in unconfined aquifers is lower than river levels, water is lost from the river
to the aquifer. Conversely, when groundwater levels are higher than river levels, groundwater will feed the
river as baseflow. It is assumed that both situations exist along the Tuul and Khuliin Rivers, depending on
location and time of year. Baseflow is likely to exist near the confluence of the Khuliin River into the Tuul
River, where the topography flattens.

Groundwater present under the Project site is likely to flow down gradient through the alluvial aquifer
towards the alluvial aquifers of the Tuul Valley at Ulaanbaatar, where it either continues as groundwater
flow or becomes baseflow.
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Figure 9.7:  Hydrogeology of the Khuliin Valley
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Source: Nature Friendly, December 2013
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Figure 9.8: Hydrogeological cross section of the Khuliin Valley

Source: Nature Friendly, December 2013
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9.4.5 Flood Risk

The Project site encompasses the majority of the width of an active floodplain between the road and
railway line, both of which are on either high or raised ground. It is also surrounded by four structures
which convey flood waters into the centre of the site: two bridges and one box culvert under the railway line
and one box culvert under the road.

A separate FRA was undertaken between 2013 and 2014 (Mott MacDonald, 2014). As part of this flood
estimates were derived using the SCS Method and a hydraulic model was developed to route flood flows
and assess the risk of flooding in the site. The FRA contains details of the methodologies, analyses and
modelling undertaken to assess the flood risk to the site. The following sub-section contains a summary of
the results of this flood risk assessment. The flood estimates are summarised in Table 9.4.

Table 9.4:  Peak Flow Discharge Estimates for Catchments

Peak Discharge (m®/s)

Catchment 1-in-2 year 1-in-10 year 1-in-100 year 1-in-200 year 1-in-500 year
Upstream Khuliin 23.8 130.5 395.2 504.4 668.7
East Tributary 24 13.6 40.7 51.6 67.9
Northwest Tributary 1.8 16.0 61.7 81.3 112.3
Southwest Tributary 0.2 1.4 4.0 5.0 6.5

These flows were routed through the HEC-RAS hydraulic model and water levels were derived. These
were compared against the site topographic data using GIS software to derive flood extent maps. The
flood extents for the 1 in 10 year and 1 in 200 year return periods are shown in Figure 9.9 and Figure 9.10
as examples. All water level results and flood extents are included as part of the FRA (Mott MacDonald
2014b)". Table 9.5 summarises the extents of flooding and average water depths under the different
return periods.

Table 9.5:  Extent of Flooding and Water Depth within Project Site for 1 in 10 to 1 in 500 Year Return Periods

Percentage of site

Return Period Inundated Area (km?) inundated (km?) Average Water Depth (m)
1in 10 years 0.18 41% 0.50
1in 100 years 0.32 74% 0.64
1in 200 years 0.34 80% 0.72
1in 500 years 0.36 84% 0.84

This shows that during the more frequent 1 in 10 year flood 41% of the site is flooded to an average depth
of 0.50m. In the design return period of 1 in 200 years 80% of the site is flooded to an average depth of

" The hydraulic model was further developed and improved as part of the development of the flood mitigation measures for the site
which cumulated in the Flood Mitigation Outline Design Report (Mott MacDonald, 2014d). As such the water levels stated in the
FRA and used in the flood maps were revised. However, the flood maps were not updated due to the relatively small changes in
water levels and fact this had a negligible impact on the conclusions drawn.
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0.72m. There is not a significant difference in the area of the site flooded between the 1-in-100 year and 1-
in-500 year flood events. The principal difference relates to the average depth of water. This is a reflection
of the fact that in all these three flood events the majority of the floodplain, and site, is inundated. Only
small areas close to the road are not flooded in the 1 in 200 year event (and lower return period events).

These results confirm the conclusions reached following the site visit that the current site is a poor location
in terms of flood risk due to the extent of flooding across the site. The water courses tend to be mobile,
eroding their banks and subject to flash flooding. As seen from the flood flow estimates, the main flood risk
posed to the site is from the Khuliin River.

The modelling also identified that there was a flood risk posed to the existing structures in the vicinity of the
site. All of these structures are likely to have been designed to lower standards of protection, suitable for
road and rail infrastructure, than for critical infrastructure such as a power plant. As such in more extreme
events (e.g. 1in 200 year return period) there is a risk of overtopping and or failure of the East Tributary
road bridge and the Ulaanbaatar Railways bridge over the Khuliin River. This could increase the impact of
floods at the site if water impounded behind these structures is suddenly released when these structures
fail. Risks associated with the Ulaanbaatar Railways bridge will be addressed in the feasibility study to be
undertaken for the rail connection to the Project.
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9.5 Impact identification and assessment

9.5.1 Construction Phase

9.5.1.1 Hydrology

Consideration of the hydrological impacts associated with the construction phase has been separated into
channel morphology, sediment transport and water quality, as discussed in the following sub-sections.

Channel Morphology and Sediment Transport

With the raising of the site levels and introduction of diversion channels for the Khuliin River and tributaries,
the natural floodplain and river morphology is being fundamentally altered through the site area. The
required flood mitigation measures to protect the site are significant and permanent alterations to the
natural drainage patterns.

Excavations, temporary earth movements and the construction of access roads may have an impact on
channel connectivity and sediment transport across the site area. In areas of steeper gradient there is a
risk of uncontrolled storm water runoff and erosion.

The unmitigated magnitude of impact is considered to be major. The sensitivity of the receptors is
considered to be medium. As such the significance of impact has been determined as major adverse.

Surface Water Quality

There are a variety of activities and processes during the construction of the plant that have the potential to
negatively impact on the surface water quality through discharges to the Khuliin River. These aspects
include:
Exposure of soils as a result of excavation and the removal of vegetation and compaction of soils as a
result of heavy vehicle movements could contribute to increased runoff and suspended solids in the
Khuliin River, as well as mobilising naturally occurring metals and metalloids, resulting in reductions in
surface water quality.
Improper use, storage and handling of hazardous materials associated with operation activities
(including oils, lubricants, fuels used in maintenance activities and from vehicles, and cement) could
result in localised contamination of surface water features.

The unmitigated magnitude of impact for the downstream watercourse and communities in relation to
potential reductions in water quality are considered to be moderate. The sensitivity of the receptors is
considered to be medium. As such the significance of impact has been determined as moderate adverse.
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9.5.1.2 Hydrogeology

Consideration of the hydrogeological impacts associated with the construction phase has been separated
in terms of the groundwater resource and in terms of the potential for groundwater contamination, as
discussed in the following two sub-sections.

Water Resources

The vast majority of the water supply for the Ulaanbaatar economy is from groundwater, specifically from
the extensive unconfined alluvial aquifers of the Tuul River Valley. Based on the findings of the WRA
completed for the Project, the intensive use of the aquifers with the numerous wells, installed and pumping,
is understood to have fully captured the exploitable resources when considering the city of Ulaanbaatar as
a whole, leaving limited spare capacity. As such the principal impact of the Project in terms of water
resources is that at times it may result in less water available for other users in Ulaanbaatar and
surrounding vicinity.

It is intended that a WSA is put in place with USUG for the Project to be supplied as an industrial customer
via a piped water supply. The Project requires 10-11MLD in winter to include the District Heating
component and 2— 3MLD in summer. Provision of water by USUG, likely to be from the Upper Source
wells, would ultimately mean the allocation of the water to different end users, not that more water is
available.

The unmitigated magnitude of impact in relation to the water resources are considered to be moderate.
The sensitivity of the receptors is considered to be medium. As such the significance of impact has been
determined as moderate adverse.

Groundwater Contamination

There are a variety of activities and processes during the construction of the plant that have the potential to
negatively impact the groundwater quality of the Khuliin Valley, designated as a SPZ, through discharges
to and contamination of the ground. Since the groundwater reserves in the Tuul Valley, which form a large
part of the water supply for Ulaanbaatar, are down-gradient of the Khuliin Valley, there is potential for
longer term negative impacts on the groundwater quality in the Tuul Valley as well. Potentially
contaminating aspects are discussed in detail in the Ground Conditions chapter (Chapter 12) and include,
for example, the degradation of groundwater quality as a result of accidental leaks and spills of hazardous
materials (including waste) during their transport, storage, handling and disposal.

Development on the alluvial floodplain and diversion channel may reduce recharge to the local aquifer
within the site area because of the large area of hard standing. With the site drainage system routing runoff
to the downstream end of the site the distribution of aquifer recharge may be changed. The unmitigated
magnitude of impact for the groundwater in relation to potential deterioration in quality of the groundwater
and drinking water supply are considered to be minor. The sensitivity of the receptors is considered to be
high as downstream of the site is used for drinking water. As such, the impact has been determined as
moderate adverse significance.
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9.5.1.3 Flood Risk

Consideration of the flood risk impacts associated with the construction phase has been separated into the
flood risk posed to the site itself, the impacts associated with construction in an active floodplain and the
flood risk posed to downstream areas, as discussed in the following sub-sections.

Flood Risk to the Site

The risk posed by flash flooding to the site is significant and the impacts associated with flooding events
are potentially extreme. The required diversion and channelization of the watercourses and replacement of
structures as outlined in Section 2.6 will involve 14 equivalent months (excluding winter downtime) of
construction according to the programme schedules. During this period prior to the site being protected
from flooding there are variety of potential risks to construction activities as a result of natural riverine
processes which have the potential to:

Cause risk to life for personnel working on site and residents in the local area; this is exacerbated by

the short response time of the catchment to rainfall events and high flow velocities.

Cause failure of the upstream bridge and culvert structures, particularly the Ulaanbaatar Railway bridge

over the Khuliin River immediately upstream of the site but also the road culvert over the East

Tributary. This could consequently exacerbate flooding in the site and cause disruption to transport

links to the site.

Cause physical damage to the site infrastructure, particularly during construction of the diversion

channel and mitigation measures, due to inundation by flood water and damage due to the velocity of

flood water as well as the transport of eroded material.

Limit access to the site facilities during wet conditions and flood events.

Contamination of watercourses and a reduction in water quality as a result of the exposure of onsite

chemicals, and other site materials to flood waters.

The unmitigated magnitude of impact is considered to be major. The sensitivity of the receptors is also
considered to be high. As such the significance of impact has been determined as major adverse.

Flood Risk to Downstream Areas

The required diversion and channelization of the watercourses to protect the site from flooding has an
impact on the communities that live downstream of the site. For the Valley area 200m immediately
downstream of the site there is a modest increased risk of flooding due to higher flood velocities and flood
levels than existing. At the time of writing, this area had been developed for housing (referred to as the
Happy Valley development). Although largely developed (housing structures have been erected), the
Happy Valley remains unoccupied; therefore, is not at risk of being negatively impacted in terms of flood
risk by the development of the Project.

However, between the Happy Valley development and the confluence with the Tuul River (an approximate
distance of 4km), the communities are already at risk of flash flooding. Fenced compounds containing a
ger and other structures often back onto the river and are located in the low-lying floodplain. Whilst the
Project does not increase the extent or depth of flooding occurring in these downstream areas, the
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channelization of flood flows does speed up the onset of flooding and it reduces the time available (by up
to approximately 10 minutes) for communities downstream of the site (to the confluence with the Tuul
River) to respond to a flood event following rainfall. Even though there may only be a few hours available
anyway to respond to flooding this reduction in time available is not proportionally high.

The unmitigated magnitude of impact for the downstream communities in relation to increased flood risk is
considered to be minor. The sensitivity of the receptors is also considered to be high. As such the
significance of impact has been determined as moderate adverse.

9.5.2 Operational Phase
9.5.2.1 Hydrology

Consideration of the hydrological impacts associated with the operational phase has been separated into
channel morphology, sediment transport and water quality, as discussed in the following sub-sections.

Channel Morphology and Sediment Transport

With the raising of the site levels and introduction of diversion channels for the Khuliin River and tributaries,
the natural floodplain and river morphology is being fundamentally altered through the site area. The
required flood mitigation measures to protect the site are significant and permanent alternations to the
natural drainage patterns and sediment transport processes in the valley.

As part of the Flood Mitigation Outline Design Report, a sediment impact assessment was undertaken
using the Sediment Impact Assessment Model (SIAM) module in HEC-RAS hydraulic modelling software.
This identified the relative areas of sediment erosion and deposition through the site over a one year
period. The results are shown in Figure 9.11.
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Figure 9.11: Summary from Sediment Analysis
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(deposition).
Source: Flood Mitigation Outline Design Report (Mott MacDonald, 2014d)

The results indicate that in both design options, the changes in bed degradation and aggradation are more
significant than the existing situation (baseline model). As a result of the implementation of the diversion
channel there will be more erosion upstream of the Ulaanbaatar railway bridge. If this eroded material is
not transported completely through the diversion channel (likely, except in larger flood events) it will be
deposited in the channel both from the Khuliin River and East Tributary. Over time this could reduce the
effectiveness of the diversion channel. The channel lining will prevent the erosion of material within the site
area and as a result there may be a reduced supply of material at the end of the diversion channel. This
downstream area may consequently be subject to increased erosion.

Over time natural meandering of the channels could serve to undermine the flood mitigation measures
(both the structures outside the site boundary, and the diversion channels themselves) through erosion.
Increased erosion may also result in bank instability and damage to other infrastructure. Alternative flow
routes that pose a risk to the site may develop due to the deposition and erosion of material.
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The unmitigated magnitude of impact is considered to be major. The sensitivity of the receptors is
considered to be medium. As such the significance of impact has been determined as major adverse.

Surface Water Quality

Stormwater drainage from the coal stockyard and materials handling system has the potential to negatively
impact on the surface water quality through discharges to the Khuliin River.

The unmitigated magnitude of impact for the downstream watercourse and communities in relation to
potential reductions in water quality are considered to be moderate. The sensitivity of the receptors is also
considered to be medium. As such the significance of impact has been determined as moderate adverse.

Hydrogeology

Consideration of the hydrogeological impacts associated with the operational phase has been separated in
terms of the groundwater resource and in terms of the potential for groundwater contamination, as
discussed in the following two sub-sections.

Groundwater Resources

Based on the findings of the WRA completed for the Project, the intensive use of the aquifers with the
numerous wells, installed and pumping, is understood to have fully captured the exploitable resources
when considering the city of Ulaanbaatar as a whole, leaving limited spare capacity. As such the principal
impact of the Project in terms of water resources is that at times it may result in less water available for
other users in Ulaanbaatar and surrounding vicinity.

It is intended that a WSA is put in place with USUG for the Project to be supplied as an industrial customer
via a piped water supply.

USUG are currently undertaking a study to assess the viability of supplying the Project and will consider
these impacts in more detail. The equitable supply of water to the Project and to other users will be the
responsibility of USUG. However, the impact of the Project may result in reduced water availability for
other users in Ulaanbaatar and the surrounding vicinity, when holistically considering the water resources
of the city.

The unmitigated magnitude of impact in relation to the water resources are considered to be moderate.
The sensitivity of the receptors is considered to be medium. As such the significance of impact has been
determined as moderate adverse.

Groundwater Contamination

There are a variety of activities and processes during the operation of the plant that have the potential to
negatively impact the groundwater quality of the Khuliin Valley, designated as a SPZ, through discharges
to and contamination of the ground. Since the groundwater reserves in the Tuul valley, which form a large
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part of the water supply for Ulaanbaatar, are down-gradient of the Khuliin Valley there is potential for
longer term negative impacts on the groundwater quality in the Tuul Valley as well. Potentially
contaminating aspects are discussed in detail in the Ground Conditions chapter and in summary include:
Degradation of groundwater quality as a result of accidental leaks and spills of hazardous materials
(including waste) during their transport, storage, handling and disposal.
Degradation of the groundwater quality as a result of drainage discharge to ground as a result of poorly
managed drainage, or untreated/ insufficiently treated waste water.
Storage of lignite coal and fuel ash and the generation of leachates with the potential to impact
groundwater quality over time if the lining is compromised.

Development on the alluvial floodplain and diversion channel may reduce recharge to the local aquifer
within the site area because of the large area of hard standing. With the site drainage system routing runoff
to the downstream end of the site the distribution of aquifer recharge may be changed.

The unmitigated magnitude of impact for the groundwater in relation to potential deterioration in quality of
the groundwater and drinking water supply are considered to be moderate. The sensitivity of the receptors
is considered to be high. As such the significance of impact has been determined as major.

9.5.2.2 Flood Risk

Consideration of the flood risk impacts associated with the operational phase has been separated into the
flood risk posed to the site itself and the flood risk posed to downstream areas, as discussed in the
following sub-sections.

Flood Risk to the Site

The risk posed by flash flooding to the site is considered to be similar for the construction phase of the
Project. However, given that the operational phase will be over a significantly longer period of time than the
construction phase there is significantly increased likelihood of flood events occurring in the Khuliin Valley.

Additional impacts to those listed for the construction phase are that:
Flash flooding could cause operational shutdown due to flooding of water-sensitive infrastructure on
the site.
Future development in the catchment could have an adverse impact on the flood risk at the site itself.

The unmitigated magnitude of impact without mitigation is considered to be major. The sensitivity of the
receptors is also considered to be high. As such the significance of impact has been determined as major.

Flood Risk to Downstream Areas
The flood risk posed to downstream areas are considered to be similar for the construction phase of the

Project. However, given that the operational phase will be over a significantly longer period of time than the
construction phase there is significantly increased likelihood of flood events occurring in the Khuliin Valley.
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9.6 Mitigation and enhancement measures

9.6.1 Incorporated in Project Design

The design of the Project has taken into consideration the hydrological, hydrogeological and flood risk
sensitivities, with the aim to avoid significant impacts in relation to these aspects, as discussed in the
following sections.

Channel Morphology and Sediment Transport

It is difficult to fully mitigate against the negative impacts on channel morphology and sediment transport in
the Project Design but some mitigation measures can be applied. These include:
Location of the diversion channels to mirror the current location of the Khuliin River where possible.
Bends in the diversion channel to be gradual where possible.
A flow transition area to be incorporated into the design in order to ‘transition’ the river flow back to
natural condition.
Erosion protection measures to be incorporated into the design upstream of all the diversion channels
and structures in order to reduce the risk of erosion and potential undermining of the channels and
structures.
Refinement of the flood relief channel slope at the detailed design stage to help to reduce the risk of
bank erosion, deposition in the channel and undermining of the flood relief channel at the upstream
end.

Surface Water Quality

The following aspects of the design have been incorporated to mitigate against surface water quality
impacts:
Effluent discharge directly to the USUG sewerage system.
Oily wastewater treatment including an oily water collection pond for primary treatment and two
Corrugated Plate Interceptor (CPI) secondary treatment units.
Recycling of coal contaminated water following clarification and filtration in the coal yard storm water
pond.
Sanitary wastewater to be directly discharged to the USUG sewerage system.
Chemical wastewater to be collected and stored in a neutralization basin for batch treatment. Water is
purified through a pressure filter for residual particles and an activated carbon filter for organic matter
and suspended solids. Water will be reused in the coal and ash area prior to eventual discharge to the
USUG sewerage system. Boiler blowdown water is also reused after chemical adjustment
Coal yard stormwater will be collected and clarified in the coal yard storm water pond before being
discharged to the USUG sewerage system or reused for dust suppression
Ash yard stormwater will be collected and discharged to sand filters before being transferred to the pH
regulating pond.
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Water Resources

The mitigation measures incorporated in the Project design to address water resources issues include:
Wastewater treatment and reuse on site
Supply of water as an industrial customer from USUG allows for the best holistic management of the
water demands for Ulaanbaatar and avoids competition over water supply
Identify outer areas within the site which can be vegetated to allow for infiltration and groundwater
recharge.

Groundwater Contamination

The mitigation measures incorporated in the Project design to address groundwater contamination issues
include:
Suitable storage, handling and disposal of hazardous materials in line with the Environmental
Management Plan, including but not limited to use of drip trays, bunding and oil interceptors, and
training for operatives
Coal will be stored in clay lined compounds with drainage collection and treatment
The site will have a drainage system for collection of storm water, domestic sewerage and operational
wastewater
Wastewater (chemical, oily water and storm water) will be treated onsite in the dedicated Wastewater
Treatment Facility before discharge to a water recycling pond or to the USUG sewerage system
Water storage ponds will be suitably lined and will be designed for storm water drainage.
Effluent discharge directly to the USUG sewerage system.

Flood Risk to the Site

The mitigation measures to address flood risk to the site are an integral part of the Project design and
consist of diversion channels, replacement structures, erosion protection measures and a flow expansion
area. These are discussed in detail in Section 2.6. These mitigation measures are likely to provide a
standard of protection to the site of between 1 in 100 years and 1 in 200 years. However, due to the
hydrological and hydraulic uncertainties associated with the analyses, refinement of the design of the
indicated mitigation measures may be required during detailed design to meet the required standard of
protection, without that changing the overall nature of the mitigation measures proposed.

Flood Risk to Downstream Areas

The principal mitigations in relation to the increased flood risk to the Valley area 200m immediately
downstream of the site is to work in conjunction with the relevant GoM agencies to ensure that long-term
development is restricted in this area and also that the use of this land for the flow expansion area can be
approved.
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9.6.2 Construction Phase

Channel Morphology and Sediment Transport

The following mitigation measures will be applied on the Project:
Construction of a temporary diversion channel for the Khuliin River in the first 3 months of the schedule
prior to construction of the permanent diversion channel
Implementation of temporary roads and drainage system as part of site preparation at the beginning of
construction.
Appropriate sequencing of temporary diversions and implementation of flood mitigation measures to
ensure that channel connectivity is maintained throughout the construction period.

Surface Water Quality

The following mitigation measures will be applied on the Project:
Further surface water quality baseline monitoring to be undertaken prior to commencement of
construction.
Avoid water wastage
Undertake the appropriate storage, use and disposal of chemicals and wastes on site, including use of
drip trays and designated, concrete work areas, to avoid possible discharges to local watercourses;
Using spill kits on site and training staff in their use to avoid the discharge of chemicals and wastes to
local watercourses
Reduce the amount of sediment generated via stockpile coverings, erosion control blankets, paving
expose areas, wetting down of exposed areas etc.
Reduce the amount of sediment that leave site via sediment collection traps, silt fences and good site
housekeeping
Monitor water quality upstream and downstream of the site during construction to identify potential
issues
Test water quality from effluent treatment systems discharges prior to commencement of operation
Landscaping to avoid steep slopes in the site area and in the vicinity of the flood mitigation measures
Reinstatement of disturbed ground with vegetation cover.

Water Resources

The following mitigation measures will be applied on the Project:
Avoid water wastage through procurement of water efficient equipment and fittings
Minimise water usage in construction processes through best practice and use of water efficient
technologies
Raise awareness of water usage with staff
Monitoring and prompt repairing of leaks.

Groundwater Contamination
The following mitigation measures will be applied on the Project during construction:
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Use best practice construction methodology

Undertake a routine monitoring programme, during construction, to provide early warning of impacts to
groundwater such that these can be managed before they become significant

Development of an Emergency Preparedness and Response Plan (EPRP) and Spill Prevention and
Response Plan in accordance with local, IFC and EHS guidance.

Construction in an Active Floodplain

The following mitigation measures will be applied on the Project:
Construction of a temporary diversion channel for the Khuliin River in the first three (3) months of the
schedule prior to construction of the permanent diversion channel. Temporary diversion of other
tributaries where they could affect construction activities.
Implementation of temporary roads and drainage system as part of site preparation at the beginning of
construction.
Appropriate sequencing of implementation of flood mitigation measures to ensure that channel
connectivity is maintained throughout the construction period and areas of the site or equipment are
not put at risk of flooding
Designated flood evacuation areas on higher ground and staff briefings about the flood safety issues
when operating in close proximity to water and in an active floodplain.
Storage of chemicals, fuel and other construction materials in appropriately bunded and lined areas
outside of the natural floodplain.

Flood Risk to Downstream Areas

The principle mechanism to mitigate against the slightly reduced time available for the downstream
communities to respond to flooding is through the development of a simple flood warning system, such as
emergency sirens. This should be undertaken in conjunction with NAMEM. The proposed areas to be
covered by a warning area are shown in Figure 9.12. With the implementation of such a solution there is
the potential to bring a positive impact when compared to the existing situation.

9.6.3 Operational Phase

Channel Morphology and Sediment Transport

During the operation of the project it will be necessary to keep the flood relief channels well maintained
through the following mitigation measures:
Removal of sediment deposited in the channel to ensure the diversion channel provides the required
standard of protection
Since the flood relief channel interferes with the natural processes of erosion and deposition it is
recommended that any removed material is re-deposited at the downstream end of the diversion
channel in order to mimic the natural transport processes
The channels, structures and erosion protection measures should be inspected annually following the
summer in order to:
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identify any damaged areas in need of repair
identify any signs of river meandering or realignment that might affect the integrity of the flood
mitigation measures or encourage alternative flood flow routes.

Surface Water Quality

The following mitigation measures will be applied on the Project:
Avoid water wastage.
Undertake the appropriate storage, use and disposal of chemicals and wastes on site, to avoid
possible discharges to local watercourses.
Using spill kits on site and training staff in their use to avoid the discharge of chemicals and wastes to
local watercourses.
Monitor areas of soil erosion within the site and around the flood mitigation measures and re-instate
disturbed ground with vegetation or provide other mitigation to prevent erosion.
Monitor water quality upstream and downstream of the site to identify potential issues and recommend
mitigation as required in order to prevent contamination / discharges to the local watercourses.

Water Resources

The following mitigation measures will be applied on the Project:
Minimise water usage in maintenance processes through best practice and use of water efficient
technologies
Raise awareness of water usage with construction and operational employees
Monitoring and prompt repairing of leaks

Groundwater Contamination

The following mitigation measures will be applied on the Project:
Use best practice construction methodology.
Undertake baseline surveys of groundwater quality, and maintain an ongoing monitoring programme,
during operation, to provide early warning of impacts to groundwater such that these can be managed
before they become significant.
Development of an EPRP and Spill Prevention and Response Plan in accordance with local, IFC and
HSE guidance.
In accordance with the site ESMMP, on-going monitoring and maintenance of the drainage system will
be undertaken.

Flood Risk to the Site

The following mitigation measures will be applied on the Project in addition to the measures developed as
part of the design of the Project:
Monitor and inspect the diversion channels and flood mitigation structures to ensure that they remain
well maintained.
Clear deposited material from the channels to ensure that their design capacity is maintained.
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Review the channel performance following any major flood event.
Liaise with GoM to implement development controls in the catchment to prevent increased flood risk to

the site. These are shown in Figure 9.13 and Figure 9.14.

Flood Risk to Downstream Areas

The principle mechanism to mitigate against the slightly reduced time available for the downstream
communities to respond to flooding is through the development of a simple flood warning system, such as
emergency sirens. This should be undertaken in conjunction with NAMEM. The proposed areas to be
covered by a warning area are shown in Figure 9.12. With the implementation of such a solution there is
the potential to bring a positive impact when compared to the existing situation.
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Residual impacts

Without mitigation, the Project would have a number of major adverse effects in terms of flood risk and
potential contamination of groundwater. These effects will be significantly reduced through the responsible
implementation of the mitigation measures, which are described in Section 9.6.

After the successful implementation of the mitigation, there remain some residual effects that have some
significance and include:
Hydrology

The natural floodplain and river morphology will be fundamentally altered through the site area. The
required flood mitigation measures to protect the site are significant and permanently reduce the
channel connectivity across the site and alter the natural drainage patterns.

There remains a minor risk to surface water quality downstream of the Project and the communities
that use the river as a result of potential accidental discharge or leachate and additional soil
erosion from disturbed areas.

Hydrogeology

There remains a moderate residual risk to groundwater quality from potential accidental discharge,
leaks or spills of hazardous materials, leachates and/ or contaminated soils to ground but through
regular routine groundwater monitoring the impacts can be detected and managed accordingly.

Flood Risk

Despite extensive flood mitigation measures there remains a moderate residual impact as the site
remains in a poor location in terms of flood risk and is not ideal for the siting of critical
infrastructure.

A minor residual impact associated with the flood risk to plant machinery and equipment and
partially constructed flood mitigation measures during the construction stage.

A positive residual impact to downstream communities through the implementation of a flood
warning system.

Table 9.6 summarise the residual impacts of the Project on the key hydrology, hydrogeology and flood risk
aspects which occur within the Aol.

215

330177/PHR/ENS/1/C October 2015
CHPS5 ESIA



CHP5 Environmental and Social Impact Assessment

Volume Il - ESIA

Table 9.6:

Activity

Potential Impacts

Construction and Operation

Sensitivity

Summary of hydrology, hydrogeology and flood risk impacts and mitigation

Magnitude Significance

Impact

Mitigation or Enhancement

Mott MacDonald

Residual
Impacts

« Diversion and  For Valley areas up to 200m downstream  High Minor Moderate o For the Valley area 200m immediately downstream of the Moderate
channelization of of the site there is an increased risk of adverse site: (Beneficial)
local flooding due to higher flood velocities and — Work with the relevant GoM agencies to ensure that long-
watercourses depths which will impact on the current term development is restricted in this area.

development of the Ha Valley housin

develogment. PRy y g - g)rt;t:in approval for use of this land for the flow expansion
o For Valley areas between the Happy i .

Valley housing estate and the confluence * For tTe Valley areahs betwfcleen the I'l_ahppﬁ/ \{I_allelyr\?ousllng

with the Tuul River (approximate distance development and the confluence with the Tuul River:

of 4km) there is a reduction in the time — Development of a simple flood warning system, such as

available to flooding but no increase in the emergency sirens. This should be undertaken in

flood velocities or depths. conjunction with NAMEM.

Construction

» Site level raising e« The natural floodplain and river Medium Major Major » Further surface water quality baseline monitoring to be Moderate

morphology is being fundamentally altered adverse undertaken prior to commencement of construction. adverse

» Development of
diversion
channels for
Khuliin River and
tributaries

o Earth
movements,
excavations

o Construction of
access roads

through the site area.

e The required flood mitigation measures to
protect the site are significant and
permanent alternations to the natural
drainage patterns.

¢ Reduction in channel connectivity across
the site area.

 In areas of steeper gradient there is a risk
of uncontrolled storm water runoff.

» Sediment transport through the site will be
affected.

Location of the diversion channels to mirror the current
location of the Khuliin River where possible.

Bends in the diversion channel to be gradual where
possible.

A flow transition area to be incorporated into the design in
order to ‘transition’ the river flow back to natural conditions.

Erosion protection measures to be incorporated into the
design upstream of all the diversion channels and structures
in order to reduce the risk of erosion and potential
undermining of the channels and structures.

Refinement of the flood relief channel slope at the detailed
design stage to help to reduce the risk of bank erosion,
deposition in the channel and undermining of the flood relief
channel at the upstream end.

Construction of a temporary diversion channel for the
Khuliin River in the first three (3) months of the schedule
prior to construction of the permanent diversion channel.

Implementation of temporary roads and drainage system as
part of site preparation at the beginning of construction.

Appropriate sequencing of temporary diversions to ensure
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Impact Residual

Activity Potential Impacts Sensitivity Magnitude Significance Mitigation or Enhancement Impacts

that channel connectivity is maintained throughout the
construction period.

* Removal of ¢ Reductions in surface water quality in the ~ Medium Moderate  Moderate « Oily wastewater treatment including an oily water collection ~Minor adverse
vegetation and Khuliin River which is used by some local adverse pond and treatment

exposure and residents in the Valley as a source of water » Chemical wastewater to be collected and stored in a

compaction of for washing. neutralization basin for batch treatment. Water will be
soils reused to the maximum extent possible.

. Storage and » Undertake the appropriate storage, use and disposal of
handling of chemicals and wastes on site, including use of drip trays
hazardous and designated, concrete work areas

materials
» Using spill kits on site and training staff in their use

» Reduce the amount of sediment generated via stockpile
coverings, erosion control blankets, paving expose areas,
wetting down of exposed areas

* Reduce the amount of sediment that leave site via sediment
collection traps in accordance with GIIP, silt fences and
good site housekeeping

* Monthly monitoring of surface water quality upstream (at the
south side of the railway bridge) and downstream (west of
the project site boundary) of the site during construction to
identify potential issues (excluding winter when there is no
flow). Parameters to include those specified under MNS
4943: 2011.

» Fortnightly monitoring of water quality discharged to the
USUG sewerage system to ensure compliance with their
effluent limits.

» Landscaping to avoid steep slopes in the site area and in
the vicinity of the flood mitigation measures

» Vegetate bare ground prior to the start of plant operation.

» Construction » Reductions in water availability for other Medium Moderate  Moderate » Choice of ACC rather than NDCT which significantly Minor adverse
water demands, users in Ulaanbaatar and the vicinity. adverse reduces the water requirements of the plant

met via piped « Wastewater treatment and reuse on site

water supply » Supply of water as an industrial customer from USUG
allows for the best holistic management of the water
demands for Ulaanbaatar and avoids competition over
water supply.

» Avoid water wastage through procurement of water efficient
equipment and fittings
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Impact Residual

Activity Potential Impacts Sensitivity Magnitude Significance Mitigation or Enhancement Impacts

« Minimise water usage in construction processes through
best practice and use of water efficient technologies

» Raise awareness of water usage with staff

o Fortnightly monitoring and prompt repairing of leaks in
accordance with construction phase inspection protocol

o Removal of Reductions in groundwater quality of the High Minor Moderate « Suitable storage, handling and disposal of hazardous Minor adverse
vegetation and Khuliin Valley, designated as a SPZ, through adverse materials in line with the ESMMP, including but not limited
exposure and discharge to and contamination of the ground to use of drip trays, bunding and oil interceptors, and
compaction of as a result of: training for operatives
soils « Accidental leaks and spills of hazardous o Ash and coal will be stored in clay lined compounds with

o Discharge of materials (including waste) drainage collection and treatment
wastewaterand  , yncontrolled or untreated drainage runoff « The site will have a drainage system for collection of storm
sanitary sewage o . 4 recharge to the local aquifer within water, domestic sewerage and operational wastewater

. Storage and the site area. $ite _drainage _system routing o Wastewater (chemical, oily water, sewerage and storm
handling of may alter distribution of aquifer recharge. water) will be treated onsite in the dedicated wastewater
rrlmzztae:ida(ts treatment facility before discharge to a water recycling pond

or to the USUG sewerage system

* Construction of o Wastewater emissions will comply with local water quality

large areas of and discharge regulations and will not exceed maximum
hard standing allowable concentrations for discharge of wastewater to the
sewerage system.

» Water storage ponds will be suitably lined and will be
designed with extra capacity for storm deluge.

» Use best practice construction methodology.

* Monthly groundwater quality monitoring programme, during
construction, to provide warning of impacts to groundwater
such that these can be managed before they become
significant. Test water quality from effluent treatment
systems discharges during commissioning in accordance
with USUG requirements.

« Development of an Emergency Preparedness Response
Plan and Spill Prevention and Response Plan in
accordance with local, IFC and HSE guidance

o |dentify outer areas within the site which can be vegetated
to allow for infiltration and groundwater recharge.

» Flood Risk to site e Site is currently at risk of flooding and High Major Major » Flood mitigation measures are an integral part of the Project Moderate
location encompasses the majority of the width of adverse design and consist of diversion channels, replacement adverse
an active floodplain containing structures, erosion protection measures and a flow

o Operation of plant
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Activity

equipment in the

Potential Impacts

Impact

Sensitivity

and channelization.

Magnitude Significance

machinery and watercourses which will require diversion expansion area that are estimated to provide a standard of

Mott MacDonald

Residual

Mitigation or Enhancement Impacts

protection to the site of between 1 in 100 years and 1 in 200

floodplain « Physical damage to equipment and years.

» Storage and flooding of areas where the diversion » Flood mitigation measures are an integral part of the Project
handling of channel and mitigation measures are being design and consist of diversion channels, replacement
hazardous constructed structures, erosion protection measures and a flow
materials in the o Limiti ; : expansion area that are estimated to provide a standard of
floodplain Ic;)mngll:g :\sccess to the site during wet protection to the site of between 1 in 100 years and 1 in 200

years.
» Contamination of watercourses and a . . ,
reduction in water quality as a result of the ° Congltruc.tlon pf a temporary diversion channel for the .
exposure of onsite chemicals, and other Khuliin Rlve.r in the first three mont.hs of the schedule prior
construction site materials to water to constructhn of.the permaner)t dlvgr5|on channel.
Temporary diversion of other tributaries where they could
» Health and safety risk to personnel working affect construction activities.
in the site area close to watercourses. . .

» Implementation of temporary roads and drainage system as
part of site preparation at the beginning of construction.

» Appropriate sequencing of implementation of flood
mitigation measures to ensure that channel connectivity is
maintained throughout the construction period and areas of
the site or equipment are not put at risk of flooding

» Designated flood evacuation areas on higher ground and
staff briefings about the flood safety issues when operating
in close proximity to water and in an active floodplain.

» Storage of chemicals, fuel and other construction materials
on site and at the construction laydown area in
appropriately bunded and lined areas outside of the natural
floodplain.

Operation

« Site level raising

o Modification to
the floodplain
through the
diversion
channels for
Khuliin River and
tributaries

Medium Major Major

adverse

The natural floodplain and river
morphology is being fundamentally altered
through the site area.

The required flood mitigation measures to
protect the site are significant and
permanent alternations to the natural
drainage patterns.

Reduction in channel connectivity across
the site area.

Over time natural meandering of the
channels could serve to undermine the

« Removal of sediment deposited in the channel to ensure the Moderate

diversion channel provides the required standard of adverse

protection and is well maintained.

« Since the flood relief channel interferes with the natural

processes of erosion and deposition it is recommended that
any removed material is re-deposited at the downstream
end of the diversion channel in order to mimic the natural
transport processes.

» The channels, structures and erosion protection measures

should be inspected annually following the summer in order
to
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Activity

Potential Impacts

flood mitigation measures (both the
structures outside the site boundary, and
the diversion channels themselves)
through erosion.

Alternative flow routes that pose a risk to
the site may develop due to the deposition
and erosion of material.

Sensitivity

Magnitude

Significance

Mitigation or Enhancement

— Identify any damaged areas in need of repair.

— ldentify any signs of river meandering or realignment that
might affect the integrity of the flood mitigation measures
or encourage alternative flood flow routes.

Impacts

Modification to Changes in bed degradation and Medium Moderate  Moderate Implementation of erosion protection measures at the Minor adverse
the floodplain aggradation are more significant with the adverse upstream and downstream ends of the diversion channels
through the presence of the diversion channel. Refinement of the flood relief channel slope in detailed
diversion Increased erosion upstream of the design to help reduce sediment transport through the site.
chanﬂnels.for Ulaanbaatar railway bridge. Maintai ; ; ;
Khuliin River and aintain the flood relief channel by removing sediment
tributaries Reduced effectiveness of the diversion deposited in the channel and re-deposited at the
channel from deposition of material in the downstream end of the diversion channel.
channel. Inspect flood relief channel and structures annual following
Increased erosion downstream of the the summer in order to identify any damaged areas in need
diversion channel due to a reduced supply of repair.
of material within the site area
Potential for longer term bank instability,
damage to and potential undermining of
the diversion channels
Discharge of Reductions in surface water quality in the =~ Medium Moderate  Moderate Oily wastewater treatment including an oily water collection Minor adverse
wastewater from Khuliin River which is used by some local adverse pond and treatment and sludge management.

turbine rooms

Equipment
washing
discharge

Coal and ash
yard drainage

Sanitary sewage
discharge

Runoff from

disturbed ground.

residents in the Valley as a source of water
for washing.

Recycling of coal contaminated water following clarification
and filtration in the coal yard storm water pond

Sanitary wastewater to be collected and effluent discharge
directly to the USUG sewerage system.

Chemical wastewater to be collected and stored in a
neutralization basin for batch treatment. Water will be
reused to the maximum extent possible. Water discharged
will be treated to meet the required effluent standards.
Boiler blowdown water is also reused after chemical
adjustment

Coal yard stormwater will be collected and clarified in the
coal yard storm water pond before being discharged to the
USUG sewerage system or reused for dust suppression

Ash yard stormwater will be collected and discharged to
sand filters before being transferred to the pH regulating
pond
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* Avoid water wastage

« Periodic water use efficiency reviews to identify areas where
water use may be reduced.

» Provision of appropriate storage, use and disposal of
chemicals and wastes on site

» Use of spill kits on site and training staff in their use

» Monitor areas of soil erosion within the site and around the
flood mitigation measures and reinstate disturbed ground
with vegetation or provide other erosion mitigation

* Monthly monitoring of surface water quality upstream (at the
south side of the railway bridge) and downstream (west of
the project site boundary) of the site to identify potential
issues (excluding winter when there is no flow). Parameters
to include those specified under MNS 4943: 2011. Further
mitigation as required.

» Fortnightly monitoring of water quality discharged to the
USUG sewerage system to ensure compliance with their
effluent limits.

» Monitor water quality upstream and downstream of the site
to identify potential issues and recommend mitigation as

required.

o Operation water ¢ Reductions in water availability for other Medium Moderate  Moderate « Minimise water usage in maintenance processes through Minor adverse
demands, metvia  users in Ulaanbaatar and the vicinity. adverse best practice and use of water efficient technologies
piped water » Raise awareness of water usage with staff
supply - -,

» Monitoring and prompt repairing of leaks

o Removal of Reductions in groundwater quality of the High Moderate  Major « Undertake baseline surveys of groundwater quality, and Minor adverse
vegetation and Khuliin Valley, designated as a SPZ, through adverse maintain an ongoing monthly groundwater quality
exposure and discharge to and contamination of the ground monitoring programme, during operation, to provide warning
compaction of as a result of: of impacts to groundwater such that these can be managed
soils « Accidental leaks and spills of hazardous before they become significant.

o Discharge of materials (including waste) » Development of an EPRP and Spill Prevention and
wastewater and  , ncontrolled or untreated drainage runoff Response Plan in accordance with local, IFC and EHS
sanitary sewage o guidance.

» Storage of lignite coal and fuel ash and . ) .

» Storage and potential for the lining to be compromised. « Suitable design of temporary and permanent ash disposal

handling of . L areas in accordance with national and international
Potential for longer term negative impacts on ;

hazardous o guidance.

materials the groundwater quality in the Tuul valley, the ) ) ) o
drinking water source for Ulaanbaatar. e In accordance with the site ESMMP, on-going monitoring

* Presence of large and maintenance of the drainage system and integrity of
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areas of . Reduced recharge to the local aquifer within storage area linings will be undertaken.

hardstanding the site area. Site drainage system routing

may alter distribution of aquifer recharge.

o Flood risk to site e Site is currently at risk of flooding and High Major Major * Monitor and inspect the diversion channels and flood Moderate

location encompasses the majority of the width of adverse mitigation structures to ensure that they remain well adverse

an active floodplain containing maintained.

watercourses which will require diversion

o o Clear deposited material from the channels to ensure that
and channelization.

their design capacity is maintained.
* Flooding has the potential to cause risk to  Review the channel performance following any major flood

life, damage site infrastructure, disrupt

event.
access and contaminate surface water due . . . .
to exposure of coal stock, chemicals and o Liaise with GoM to implement development controls in the
other materials to flood water. catchment to prevent increased flood risk to the site.

o Potential for operational shutdown due to
flood