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EXECUTIVE SUMMARY

A. Introduction

1. This is the Environmental Impact Assessment (EIA) report for the proposed Low-
Carbon District HeatingProject (the Project) in Inner Mongolia Autonomous Region (IMAR) of
the People’s Republic of China (PRC). The Project consists of the Haogingying, Xinjiaying
and Jingiao district heating zones located in eastern Hohhot City. The Project was initially
designed incorporating coal-fired heat supply plants (HSPs) and pilot testing of a 25 MW
wind powered electrode boiler. To address concerns about the environmental impacts of coal
as a heating source, the design was subsequently revised to utilize low nitrogen oxides
(NO,) natural gas-fired HSPs, and the wind powered electrode boiler capacity was increased
to 50 MW.

B. Policy, Legal and Administrative Framework for Environmental Impact
Assessment
2. Environmental impact assessment (EIA) procedures have been established in the

PRC for over 20 years. Domestic EIA studies are required to be undertaken by relevant
PRC environmental laws and regulations. National and local legal and institutional
frameworks for EIA review and approval have been established to ensure that proposed
projects are environmentally sound, designed to operate in line with applicable regulatory
requirements, and are not likely to cause significant environment, health, social, or safety
hazards. The domestic EIA reportsfor the Project were prepared by a qualified EIA
consultant and were approved on 28 March 2014 by the HohhotEnvironmental Protection
Bureau (EPB).

3. ADB’s Safeguard Policy Statement (SPS, 2009) has also been carefully considered.
The Project has been classified by ADB as environment category A, requiring the
preparation of an ElA(this report). All applicable requirements of the SPS have been
addressed in the EIA.

C. Project Scope

4. The Project scope includes: (i) 21 boilers with a heating capacity of 1,610 MW,
comprising 19 low NO, natural gas-fired boilers and two 25 MW wind powered
demonstration 10 kV electrode boilers; (ii) 73.76 km of primary heating network; (iii) 180
Heat Exchange Stations (HESs), 11 of which will be building-level HESs; and (iv) SCADA
systems installed in all three heating zones. In addition, once the Project is operational,50
inefficient and polluting small coal-fired boilers in the Jingiao heating zonewill be
decommissioned by the Hohhot municipal government.

D. Implementation Arrangements
5. The Government of IMAR (GIMAR) will be the executing agency (EA) and the
Hohhot City Development Investment and Operation Company (HCDIO) will be the

implementing agency (lA). HCDIO has appointed three Branches which will have direct
responsibility for each heating zone.

E. Budget and Time Schedule

6. The Project cost is estimated at 2.389 billion CNY ($391.86 million). The ADB loan
will finance 38.3% (914.54 million CNY or $150 million) from ordinary capital resources, the
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IA will finance 20.3% (484.600 million CNY or $79.482 million), and the China Everbright
Bank will finance 41.4% (990.700 million CNY or $162.377 million). The total construction
period for the Project will be approximately 5 years.

F. Description of the Environment
Location and Topography
7. The Project consists of three heating zones located in the eastern part of Hohhot City:

— The Haoqingyingheating zone is located in Xincheng District in northeastern
Hohhot. This is a relatively undeveloped district, which was previously farmland,
and is the main area for Hohhot's future urban development.

— The Xinjiaying heating zone is located in Saihan District in central eastern Hohhot,
adjacent to the site of the existing HSP owned by HCDIO. This area was also
previously farmland, and is also designated for future urban expansion.

— The Jingiao heating zone is located in the Jingiao in Saihan District in
southeastern Hohhot. The site consists of an abandoned brick and tile factory
and unused land, and is considered waste land.

8. Hohhot is on the northern edge of the Hetao Plateau (upper reaches of the Yellow
River) and the southern edge of the Gobi Desert. It has an elevation of 1,065 masl. The
urban topography is flat, though the Daging Shan Mountains are immediately to the north
and the Man Han range is to the southeast. All three heating zones have flat topography.

Meteorology and Climate

9. Hohhot has a temperate continental monsoon climate with long cold dry winters,
short hot summers, and dry windy springs. The annual average temperature is 8.7 °C, the
maximum temperature in July is 38.5 °C, and the minimum temperature in December is -
27.6 °C. Annual average precipitation is 393.2 mm, with April to October accounting for
about 94% of the total rainfall throughout the year. The area receives an annual average of
2,662.7 hours sunlight. All three HSPs have been sited to take into account the predominant
NW wind direction during the heating season, with sparsely populated areas to the SE.

Water Resources

10. Rivers in the Hohhot area belong to the Yellow, Daheihe and Hunhe river systems.
However, there are no rivers, creeks or streams on any of three HSPs. There are a series of
fish ponds to the northwest of the Jingiao HSP site, and care will need to be taken during
construction to avoid pond contamination.

Ecological and Sensitive Resources

11. Hohhot is located in a mid-temperate semi-arid climatic zone. The surrounding area
includes forest (limited), shrubs, grasslands and steppe meadows. However, the three
heating zones are all located within urban or semi-rural environments within the city limits,
and are either ex-farmland in areas slated for urban development, or disturbed and unused
“‘waste” land. Existing vegetation cover is typically grass or shrubs, or disturbed soilwith little
or no vegetation cover. There are no known rare or endangered flora or fauna, parks, nature
reserves or areas with special ecological significance within or adjacent to any of the sites.
The project sites are considered as modified habitat under ADB’s SPS (2009) definition.
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Socioeconomic Conditions

12. Hohhot has a total area of 17,224 km?. The land area of the rural portion of Hohhot is
15,170 km? (88.1% of the total land area), while the urban area is 2,054.0 km? (11.9% of the
total land area). The urban area includes a built-up (city) area of 79.2 km?. Hohhot has a
population of 2.9488 million (2012), including the urban area with a population of 1.9233
million and the rural area with a population of 1.0255 million.

13. The beneficiaries of the Project include both current and potential future heat users. It
is estimated that by 2020 the Project will benefit a population of 883,500.

Physical Cultural Resources

14. The heating zones are located within urban landscapes. They are not on or near any
tourism sites, and there are no know Physical Cultural Resources (PCRs) within or adjacent
to the sites. However, there is a tomb approximately 100 m south of the Jingiao heating zone
boundary near the existing access road, and care will need to be taken during construction
to protect the tomb.

G. Environmental Baseline

15. Air quality data provided by the Hohhot EPB for the 2000 to 2012 period shows that
air quality in Hohhot was generally in compliance with relevant standards for SO, although
there was a peak in 2007, and that NO, levels have been well below the applicable
standards. Both pollutants are showing a downward trend in annual average concentrations
from peak levels in 2007.

16. Site specific baseline environmental monitoring was conducted by a certified
environmental monitoring station during the 2013/14 heating season. The results indicate
that air quality at the heating zones is good, and all results for TSP, PM;, SO, and NO, were
in compliance with the relevant standard, Class Il of GB3095—2012Ambient Air Quality
Standards. However PM, s levels exceeded the 24-hour standards at all three heating zones.
The most likely causes are vehicle exhaust and coal-fired flue emissions.

17. Annual average groundwater quality data (2010) was sourced from the Hohhot
Groundwater Quality Monitoring Station. Monitoring data indicates that groundwater quality
in Hohhot is relatively good and is in compliance with the relevant standard, Class Ill of
GB/T14848-93 Quality Standards for Ground Water.

18. Noise monitoring indicates that daytime and nighttime noise levels at the at the site
boundaries of all three heating zones meet the applicable Class Il standards (60 dB(A)
daytime, 50 dB(A) nighttime) of GB12348-2008Noise Standards for Industrial Enterprises at
Site Boundary. The results also indicate that daytime and nighttime noise levels at the
adjacent sensitive locations for all three heating zones meet the applicable Class Il
standards (60 dB(A) daytime, 50 dB(A) nighttime) in GB3096-2008Environmental Quality
Standards for Noise.

H. Anticipated Impacts and Mitigation Measures

19. Anticipated positive and negative environmental impacts of the proposed Project
were assessed during the EIA preparation based on the findings of the domestic heating
zoneElAsand feasibilitystudy reports, supported by site visits, stakeholder consultations,
additional surveys undertaken by national and international environmental consultants, and
additional atmospheric modeling undertaken in 2014.
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20. Pre-construction, construction phase and operation phases were each considered
separately. The results of the assessment analysis indicates that during the pre-construction
phase issues are very limited, and are mostly associated with siting and ensuring
appropriate incorporation of mitigation measures into the project design. Potential negative
construction phase environmental impacts are short-term and localized, and are associated
with soil erosion, construction noise and fugitive dust, disruption of traffic and community
services, and risks to worker health and safety. Potential negative operation phase impacts
are associated with boiler emissions, waste and wastewater, noise, and health and safety
risks to workers. Air dispersion modelling modeling results indicate that even the worst case
cumulative operation phase pollutant ground level concentrations (GLCs), which occur only
a few times per year at a few specific locations, are fully in compliance with PRC ambient air
quality standards. Overall, negative impacts can be minimized with the application of
appropriate mitigation measures.

21. Potential positive operation phase impacts are significant and long-term, and are
associated with emissions reductions compared to equivalent heat production from coal-fired
boilers.

L. Alternative Analysis

22. The district heating area in Hohhot increased from 14.74 million m? in 2004 to 86.81
million m?n 2012, an annual growth rate of 24.81%. With rapid urban expansion heat
demand increases dramatically, leading to an urgent need to construct new heating
infrastructure.If the Project is not implemented heat from traditional coal-fired HSPs will be
required to meet the increasing demand for district heating in Hohhot, and existing polluting
small coal-fired boilers may continue to be used. Based on an overall analysis of alternatives,
the Project has selected the most appropriate heat source, fuel type, low NOx burner,
electric boiler, heat system connection, pipeline type and installation method, and HES type.

J. Information Disclosure and Public Consultations

23. HCDIO has undertaken extensive public consultation and information disclosure. The
two phase process began when the Project design still incorporated coal-fired HSPs, and
continued when the design was revised to natural gas-fired HSPs. The process has included
information disclosure in newspaper articles, two beneficiary surveys with over 190 surveys
completed and returned, web-posting of the heating zone EIAs, and a recent public meeting
where participants expressed unanimous support for the Project.

K. Grievance Redress Mechanism

24. A project-level grievance redress mechanism (GRM) has been established to receive
and facilitate resolution of complaints about the Project’s environmental performance during
construction and operation phase. The GRM includes procedures for receiving grievances,
recording/ documenting key information, and evaluating and responding to the complainants
in a reasonable period of time. Any concerns raised through the GRM will need to be
addressed quickly and transparently, and without retribution to the affected person.

L. Environmental Management Plan

25. A comprehensive EMP wasdeveloped to ensure (i) implementation of identified
mitigation and management measures to avoid, reduce, mitigate, and compensate for
anticipated adverse environment impacts; (i) implementation of monitoring and reporting
against the performance indicators; and (iii) Project compliance with the PRC’s relevant
environmental laws, standards and regulations and ADB’s SPS. The EMP includes an
environment monitoring plan (EMoP) to monitor the environmental impacts of the Project
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and assess the effectiveness of mitigation measures, and a capacity building and training
program focused on health, safety and environment. Organizational responsibilities and
budgets are clearly identified for execution, monitoring and reporting. The EMP is presented
in Appendix .

M. Conclusion

26. The Project environmental assessment process has (i) selected an appropriate
technology to reduce the emission of pollutants; (ii) identified negative environment impacts
and appropriately established mitigation measures; (iii) received public support from the
majority of Project beneficiaries and affected people; (iv) established effective Project GRM
procedures; (v) assessed the capacity of the EA and the I|A; and (vi) prepared a
comprehensive EMP including environmental management and supervision structure,
environmental mitigation and monitoring plans, and capacity building and training.

27. Based on the analysis conducted it is concluded that overall the Project will result in
significant positive socioeconomic and environmental benefits, and will not result in
significant adverse environmental impacts that are irreversible, diverse, or unprecedented.
Air quality dispersion modelling results indicate that even the worst case cumulative
operation phase pollutant ground level concentrations (GLCs),which occur only a few times
per year at a few specific locations, are fully in compliance with relevant standards. When
compared to the equivalent production of heat through traditional coal-fired sources, once
operational the Project will: (i) result in the closure of 50 small urban low-efficiency and
polluting coal-fired boilers; (ii) eliminate the use and transport through urban areas of 1.25
million tons of raw coal; (iii) result in energy savings equivalent to 675,500 ton of standard
coal, thereby providing a global public good by avoiding the annual emission of 1,682,000
tons CO,; and (iv) improve local air quality through the estimated annual reduction of
emissions of SO, by 9,000 tons, NO, by 9,500 tons, PM by 25,600 tons, and fly and bottom
ash by 187,700 tons. By 2020 the Project will provide low-emission high efficiency district
heating to an estimated 294,500 households with a population of 883,500.

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

A. The Project

1. The proposed Low-Carbon District Heating Project in Hohhot, Inner Mongolia
Autonomous Region, (the Project), will upgrade and expand district heating in three heating
zonesin Hohhot city. The Project will provide 1,560 megawatts (MW) of clean-burning natural
gas-fired heating capacity and 50 MW of demonstration wind powered electrode heating
capacity, which in combination will heat approximately 30 million m? of public and residential
building space.

2. The Project consists of the Haoqingying, Xinjiaying and Jingiao district heating zones
located in eastern Hohhot city, in central Inner Mongolia Autonomous Region (IMAR)
(Figure 1 and Figure 2). The Project was initially designed incorporating coal-fired heat
supply plants (HSPs) and pilot testing of a 25 MW wind powered electrode boiler. To address
concerns about the environmental impacts of coal as a heating source, the design was
subsequently revised to utilize low NOx natural gas-fired HSPs, and the wind powered
electrodeboilercapacity was increased to 50 MW.

3. The Government of IMAR (GIMAR) is the executing agency (EA) and the
HohhotChengfa Heating Company (HCHC)is the implementing agency (IA), which is
responsible for day to day project management, including contractor management, operation
and maintenance, and social and environment safeguard monitoring and assurance. The
HCDIO'is engaged to provide management oversight to the HCHC; to liaise with the GIMAR,
and Hohhot municipal government; to provide support and supervision in the project
procurement; and to provide timely managerial and technical support to the IA to ensure the
timely project implementation as well as good governance of the project. The HCDIO and
HCHC will jointly establish a project management office (PMO).

4. The Project cost is estimated at $403 million. The Asian Development Bank (ADB) is
considering providing a loan of $150 million from ADB’s ordinary capital resources to help
finance the Project.

5. When compared to the equivalent production of heat through traditional coal-fired
sources, once operational the Project will: (i) result in the closure of 50 small urban low-
efficiency and polluting coal-fired boilers; (ii) eliminate the use and transport through urban
areas of 1.25 million tons of raw coal; (iii) result in energy savings equivalent to 675,500 ton
of standard coal, thereby providing a global public good by avoiding the annual emission of
1,682,000 tons CO,; and (iv) improve local air quality through the estimated annual reduction
of emissions of SO, by 9,000 tons, NO, by 9,500 tons, PM by 25,600 tons, and fly and
bottom ash by 187,700 tons.

B. Report Purpose

6. ADB’s environmental safeguard requirements are specified in the Safeguard Policy
Statement (SPS 2009). The Project has been screened and classified by ADB as
Environment Category A, requiring the preparation of an Environmental Impact Assessment
(EIA) including an environmental management plan (EMP).This EIA for the Project has been

! The HCDIO will sign onlending agreements with the GIMAR, through Hohhot municipal government, and will
onlend to the HCHC. The HCDIO is directly responsible for making equity contributions amounting to 23% of
the total project cost.



prepared in compliance with the ADB’s SPSrequirements.
C. Approach to EIA Preparation

7. This ElAreport has been prepared based on domestic Feasibility Study Reports
(FSRs) for three heating zones, domestic Environmental Impact Assessment (EIA) reports
for three heating zones, technical due diligence reviews of the FSRs undertaken by district
heating specialists, andadditional surveys, modelling and consultations undertaken by
national and international environmental consultants. Key data sources are presented below:



Figure 1:Project Location, Inner Mongolia Autonomous Region
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Figure 2: Three Heating Zones under the Project in Hohhot City
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Project Description - Data sources include: (i) FSRs prepared by qualified
consultants from a certified domesticfeasibility study institute, theNorth China
Municipal Engineering Design Research Institute;?(ii) domestic EIA reports for three
heating zones prepared in compliance with the PRC’s environmental assessment
requirements and regulatoryframework at the national and local levels by a certified
EIA institute, Zhong Ye Dong Fang Ltd. in Baotou(see Chapter Il for additional
information on the domestic EIA process);*and (iii) Project due diligencework (site
visits, surveys, consultations) undertaken by ADB national and international technical
assistance (TA) consultants, including district heating, environment, social and
financial technical specialists.*

Climate - Data sources for local climate include the IMAR Atmospheric Sounding
Technical Support Center and the China Metrological Administration.

Topography, Geology, Soil - Data sources include: (i) field surveys conducted by the
domestic EIA consultants in 2012 and2013; and (ii) site visits conducted by ADB
environmental consultants in February and April 2014.

Terrestrial Ecological Resources - Data sources include: (i) ecological field surveys
conducted by the domestic EIA consultants in2012 to 2013; and (ii) site visits
conducted by ADB environmental consultants in February and April 2014.

Air Quality Baseline - Data sources include: (i) publicly available ambient air
monitoring data; (ii) site specific air quality monitoring for particulate matter less than
2.5 micrometer in diameter (PM, ), particulate matter less than ten micrometer in
diameter (PM,), total suspended particulates (TSP), sulfur dioxide (SO,) and nitrogen
dioxide (NO.) undertaken in January 2014 by a certified organization on behalf of the
EIA institute, Lv Se Jing Cheng (Beijing) Physical and Chemical Inspection
Technology Ltd., and additional air quality monitoring undertaken in April 2014 by the
EIA institute; and (iii) data collected by the domestic EIA consultants from available
existing databases.

Background Noise - Data for background noise levels came from noise monitoring at
heating zone boundaries and adjacent sensitive points, undertaken by a certified
organization on behalf of the EIA institute, Lv Se Jing Cheng (Beijing) Physical and
Chemical Inspection Technology Ltd., in January 2014.

The three FSRs are:

— Feasibility Study Report for Jingiao peak shaving heat source plant heating supply area in district
heating project by HCDIOIlow-carbon heat supply project in Hohhot, Inner Mongolia, 2014. Prepared
by the North China Municipal Engineering Design Research Institute.

— Feasibility Study Report for Haoqgingying heat source plant heating supply area in district heating
project by HCDIO, low-carbon heat supply project in Hohhot, Inner Mongolia, 2014.Prepared by the
North China Municipal Engineering Design Research Institute.

— Feasibility Study Report for Xinjiaying heat source plant heating supply area in district heating project
by HCDIO, low-carbon heat supply project in Hohhot, Inner Mongolia, 2014. Prepared by the North
China Municipal Engineering Design Research Institute.

The three ElAs are:

— EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating Resource
Plant of Hohhot City Development Company, January 25 2014. Prepared by Zhong Ye Dong Fang
Ltd.

— EIA Tabular Report: Low-carbon Heating Project of Inner Mongolia Xinjiaying Heating Resource Plant
of Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye Dong Fang Ltd.

— EIA Tabular Report: Low-carbon Heating Project of Inner Mongolia Jingiao Peak Adjustment Heating
Resource Plant of Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye
Dong Fang Ltd.

Consultant services provided through ADB PPTA-8403 PRC: Low-Carbon District Heating Project in Hohhot
in Inner Mongolia Autonomous Region.



Water Resources—Baseline underground water quality data came from annual
groundwater monitoring data of Hohhot in 2010.

Socioeconomic Status - Socioeconomic surveys and data were collected by the
domestic EIA consultants andthe social TA consultant.

Public Consultation and Information Disclosure - Project information was
disclosed by HCDIO with assistance from the domestic EIA consultants in 2011 and
2012, when the Project design still incorporated coal-fired HSPs. Public consultations
were undertaken by the EIA consultants through field based questionnaire surveys in
October 2011. When the design was revised to natural gas-fired HSPs, project
information was disclosed by HCDIO with the assistance from the domestic EIA
consultants in February 2014 and March and April, 2014. A public information meeting
was also held on 10 April, 2014.

Energy Efficiency and Emissions Reduction - Coal saving data was calculated
based on the domestic FSR and ElAreports and information from ADB’s district
heating technical consultants.Analyses on air pollutant emission reductionswere
undertakenthe PPTAenvironmental consultants.

D. Report Structure

8. This EIA report consists of an executive summary, nine chapters and appendixes.
The report is structured as follows:

Executive Summary
Summarizes critical facts, significant findings, and recommended actions.

| Introduction
Introduces the proposed Project, report purpose, approach to EIA preparation andEIA
structure.

Il Policy, Legal, and Administrative Framework

Discusses PRC’s and ADB’s environmental assessment legal and institutional
frameworks, status of approval of the domestic EIA reports, and applicable
environmental guidelines and standards.

lll Description of the Project
Describes the Project rationale, scope, components, location, key features,
implementation arrangements, budget and time schedule.

IV Description of the Environment
Describes relevant physical, biological, and socioeconomic conditions within the
Project area, and presents results of baseline environmental monitoring.

V Anticipated Environmental Impacts and Mitigation Measures
Describes impacts predicted to occur as a result of the Project, and identifies the
mitigation measures which will be implemented. .

VI Analysis of Alternatives
Presents an analysis of Project alternatives undertaken to determine the best way of
achieving the Project objectives while minimizing environmental and social impacts.



VIl Information Disclosure, Consultation, and Participation
Describes the process undertaken for engaging stakeholders and carrying out EIA
disclosure and public consultation.

VIl Grievance Redress Mechanism
Describes the Project grievance redress mechanism (GRM) for resolving complaints.

IX Conclusion and Recommendation
Presents conclusions drawn from the assessment and recommendations.

Appendixes

Appendix | presents the environmental management plan (EMP), including required
construction and operation phase environmental mitigation measures, an
environmental monitoring plan (EMoP), reporting requirements, and capacity building.
Other appendices present supporting documentation and approvals, data on small
coal-fired boilers to be decommissioned, and coal and emission reduction factors,
assumptions and calculations.



Il. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

9. This EIA and the domestic EIAs upon which it is based have been prepared in
accordance with PRC’s national and local environmental legal and institutional framework
and environmental assessment requirements. This EIA has also been prepared in
accordance with applicable ADB policies, regulations, requirements, and procedures.

A. PRC Environmental Legal Framework

10. The environmental protection and management system in the PRC consists of a
well-defined hierarchyof regulatory, administrative and technical institutions. At the top level
the People’sCongress of the PRC has the authority to pass and revise national
environmental laws; the Ministry of Environmental Protection(MEP) under the State Council
promulgates national environmental regulations; and the MEP either separately or jointly
with the Administration of Quality Supervision, Inspection and Quarantine issues national
environmental standards. The provincial and local governments can also issueprovincial
and local environmental regulations and guidelines in accordance with the nationalones. In
addition, national and local five-yearenvironmental protection plans form an important part
of the legal framework.

11. Key PRC environmentallaws are listed inTable1l. The implementation of
environmental laws is supported by a series of associated management and technical
guidelines issued by the MEP summarized in Table 2.

Table1:Applicable PRC environmental laws.

No. Title of the Law Year Issued/Updated
1 Environmental Protection Law 1989
2  National Environmental Impact Assessment Law 2003
3  Water Law 2002
4 Water Pollution Prevention and Control Law 2008
5  Air Pollution Prevention and Control Law 2000
6  Noise Pollution Control Law 1999
7  Solid Waste Pollution Prevention and Control Law 2005
8  Water and Soil Conservation Law 2011
9  Forest Law 1998
10  Wild Fauna Protection Law 2004
11 Energy Conservation Law 2008
12 Cleaner Production Promotion Law 2012
13  Urban and Rural Planning Law 2008
14  Land Administration Law 1999

Source: TA Consultants.



Table 2: Applicable PRC environmental management and assessment guidelines.

Code and/or Year

No. Guideline Issued/Updated
Guideline for Technical Review of EIA on Construction Projects HJ 616-2011
2  Management Guideline on EIA Categories of Construction Projects 2008
3 Further Enhance the Management of EIA and Preventing 2012

Environmental Risks

Guideline on Jurisdictional Division of Review and Approval of ElAs for 2009

4 Construction Projects

5  Guideline on EIA Categories of Construction Projects 2008

6  Interim Guideline on Public Consultation for EIA 2006

7  Technical Guidelines for EIA — General Program HJ 2.1-2011

8  Technical Guideline for EIA — Atmospheric Environment HJ 2.2-2008

9  Technical Guideline for EIA — Surface Water HJ/T 2.3-1993
10  Technical Guideline for EIA — Acoustic Environment HJ 2.4-2009

11 Technical Guideline for EIA — Groundwater Environment HJ 610-2011
12 Technical Guideline for EIA — Ecological Impact HJ 19-2011

13 Technical Guidelines for Environmental Risk Assessment for HJ/T 169-2004

Construction Projects
Source: TA Consultants.

12. In addition to environmental laws and regulations, there are occupational health and
safety laws and regulations the IA must comply with, including the PRC Safety Production
Law (2002), State Administrative Regulations of Safety Production (2004), and PRC
Prevention and Control of Occupational Diseases Law(2011).

B. PRC Environmental Impact Assessment Framework

13. EIA procedures have been established in the PRC for over 20 years. Article 16 of
the PRC Law on Environmental Impact Assessment (2003) stipulates that an EIA document
is required for any capital construction project producing significant environmental impacts.
Projects are classified into three categories®:

(i) Category A: Projects with significant adverse environmental impacts, for
which a full EIA report is required;

(i) Category B: Projects with adverse environmental impacts which are of a
lesser degree and/or significance than those of Category A, for which a
simplified tabular EIA report is required; and

(iii) Category C: Projects unlikely to have adverse environmental impacts, for
which an EIA registration form is required.

14, A full EIA report and a simplified tabular EIA report for category A and B are similar
to ADB’s EIA and IEE reports, respectively. The registration form of an EIA is similar to an
ADB Category C project (see section I1.G for more information on ADB’s EIA requirements).

®  National Environmental Impact Assessment Law, published on Oct 28 2002 and implemented in Sep 1,

2003.



15. In 2008 the MEP issued “Management Guideline on EIA Categories of Construction
Projects”. The MEP guidelines provide detailed EIA requirements for 23 sectors and 198
subsectors based on the project’s size, type (e.g., water resources development, agriculture,
energy, waste management, etc.), and site environmental sensitivity (e.g., protected nature
reserves and cultural heritage sites).

16. The MEP’s “Guidelines on Jurisdictional Division of Review and Approval of EIAs for
Construction Projects” (2009) defines which construction project EIAs require MEP review
and approval, and which ElAs are delegated to the provincial EPBs.

C. Project Domestic EIA Report Approval Status and Conditions

17. The Project was initially conceived as a coal-based district heating system, which
was categorized as A under the PRC law on EIA. Category A EIAs were prepared by Zhong
Ye Dong Fang Ltd., a qualified and licensed EIA institute, and were approved by the Hohhot
Environment Protection Bureau in June, 2012.

18. Due to concerns raised by the PRC Government and the ADB with respect to SO,
NO, and PM emissions, the Project was subsequently redesigned to switch fuel from coal to
natural gas-fired boilers and to expand wind power capacity from 25 to 50 MW using two
high voltage electrode boilers. Given the significantly reduced emission from natural gas
and electrode boilers, the revised Project was classified as Category B under the PRC EIA
law, and tabular EIAs were prepared by Zhong Ye Dong Fang Ltd.® On January 25" 2014
the tabular EIA for each heating zone were submitted to the Hohhot EPB, which had been
delegated to undertake the EIA review and approval.The EPB’s Construction Project EIA
Technical Review Committee reviewed the report. Based on the evaluation’s
recommendation, the Hohhot EPB approved the EIAs on 28 March 2014 (Appendix ).

19. The Project will source electricity for the electrode boilers from the Datang (Hohhot)
Renewable Power Company wind farm. An EIA was prepared for the wind farm and was
approved by the IMAR EPB in 2011. In addition, the Jingiao heat source plant (HSP) will be
operated in coordination with the Jingiao combined heat and power (CHP). An EIA was
prepared for the Jingiao CHP, and was approved by the former State Environmental
Protection Agency on December 21, 2004. The CHP is equipped with low NOxcombustion
technology, limestone wet scrubbing flue-gas desulfurization (FGD), bag-type dust
collectors, and a continuousemissionsmonitoring system (CEMS).

D. Relevant International Agreements
20. The PRC has signed a number of international agreements regarding environmental

and biological protection. Those which have potential application to the Project are listed in
Table 3.

®  The three ElAs are:

— EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating Resource
Plant of Hohhot City Development Company, January 25 2014. Prepared by Zhong Ye Dong Fang
Ltd.

— EIA Tabular Report: Low-carbon Heating Project of Inner Mongolia Xinjiaying Heating Resource Plant
of Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye Dong Fang Ltd.

— EIA Tabular Report: Low-carbon Heating Project of Inner Mongolia Jingiao Peak Adjustment Heating
Resource Plant of Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye
Dong Fang Ltd.
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Table 3:Applicable international agreements.

No. Agreement Year Purpose
1 United Nations Framework Convention on 1994  Stabilization of greenhouse gas
Climate Change concentrations in the atmosphere
2 Kyoto Protocol to the United Nations 2005  Further reduction of greenhouse gas
Framework Convention on Climate Change emissions
3 Montreal Protocol on Substances That 1989  Protection of the ozone layer

Deplete the Ozone Layer
Source: the ADB PPTA Consultants.

E. Other Relevant Guidelines

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

22. The EHS Guidelines include GeneralEHS Guidelines (covering environment;
occupational health and safety; and community health and safety) and Industry Sector
Guidelines. Relevant guidelines referenced in this report include the General EHS
Guidelinesand the EHS Guidelines for Thermal Power Plants.

F. Applicable Standards

23. The environmental quality standard system that supports the implementation of the
environmental protection laws and regulations in the PRC is classified into two categories
by function:ambient environmental standards and pollutant emission/discharge standards.
The main standards applicable to the Project are presented inTable 4.

1. Ambient Air Quality

24. Ambient air quality limits are intended to indicate safe exposure levels for the
majority of the population, including the very young and the elderly, throughout an
individual’s lifetime. Limits are given for one or more specific averaging periods, typically
one-hour average, 24-hour average, and/or annual average. The PRC’s Ambient Air Quality
Standards GB3095—2012has two classes of limit values; Class 1 standards apply to
special areas such as natural reserves and environmentally sensitive areas, and Class 2
standards apply to all other areas, including urban and industrial areas. The PRC standards
for Class 2 areas are applicable for the Project.

" World Bank Group, Environmental, Health, and Safety Guidelines, April 30, 2007, Washington,
USA .http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines
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Table 4: Applicable PRC environmental standards.

No. Standard Code
1 Ambient Air Quality Standards GB 3095-2012
2  Groundwater Quality Standard GB/T 14848-93
3  Surface Water Quality Standards GB 3838-2002
4 Environmental Quality Standards for Noise GB 3096-2008
5 Noise Standards for Construction Site Boundary GB 12523-2011
6  Noise Standards for Industrial Enterprises at Site Boundary GB 12348-2008
7  Integrated Emission Standard of Air Pollutants GB 16297-1996
8 Integrated Wastewater Discharge Standard GB 8978-1996
9 Emission Standards of Air Pollutants from Coal-Burning, Oil-Burning GB 13271-2001
and Gas-Fired Boilers
10 Limits and measurement methods for crankcase pollutants From GB 11340-2005
heavy-duty vehicles equipped with P.I. engines
Emission Limits and Measurement Methods for Exhaust Pollutants GB 17691-2005
11 from Vehicle Compression-Ignition and Gas
Fuelled Ignition Engines
Limits and measurement methods for exhaust pollutants from GB 18285 -2005
12 vehicles equipped ignition engine under two-speed idle conditions
and simple driving mode conditions
13 Limits and Measurement Methods for Emissions from Light Duty GB 18352-2005

Vehicles

Source: ADB PPTA Consultants.

25.

The World Health Organization (WHO) Air Quality Guidelines are recognized as

international standards and are adopted in the EHS Guidelines. In addition to guideline
values, interim targets (IT) are given for each pollutant by the WHO as incremental targets
in a progressive reduction of air pollution.The WHO guidelines and corresponding PRC
standardsare presented inTable 5.

26.

For TSP, there are PRC standards but no correspondingWHO guidelines.

For PM,, PRC Class 2 annual average and 24-houraverage standards meet WHO
IT-1 guidelines (there are no 1-houraverage standards or guidelines for either PRC
or WHO).

For PM,sPRC Class 2 annual and 24-hour standards meet WHO IT-1 guidelines
(there are no 1-hourstandards or guidelines for either PRC or WHO).

For SO,WHO only has a 24-hour average guideline (.125 mg/m®), which is slightly
lower than the PRC standard (.150 mg/m®). However, SO, levels are low in the
Project area, and the Project will only contribute extremely low levels of SO, so the
very minor difference is inconsequential.

For NO, the PRC standard is equivalent to the WHO annual average guidelines,
there is no WHO 24-hour average guideline; and the 1-hour average PRC standard
is equivalent to the WHO guideline.

Overall the PRC standards show a high degree ofequivalency to the WHO

guidelines or IT-1 values, and are adopted for use in the EIA report.

Table 5:PRC ambient air quality standards (GB3095—2072) and WHO ambient air quality

guidelines, mg/m?®.
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Standard TSP PM,, PM, 5 SO, NO,
WHO Ambient Air Quality Guidelines
Annual mean .020 .010 -- .040
Annual mean IT-1 .070 .035 -- --
24-hr mean .050 .025 .020 --
24-hr mean IT-1 .150 .075 125 --
1-hr mean -- -- -- .200
1-hr mean IT-1 -- - -- --
PRC Ambient Air Quality Standard
Annual mean 200 070 035 060 040
(class 2)
24-hr mean 300 150 075 150 080
(class 2)
1-hr mean
(class 2) -- -- -- .500 .200

Source: WHO Air Quality Guidelines (2006) in IFC EHS Guidelines (2007), and PRC GB3095-2012.

2. Groundwater

27. The EHS Guidelines do not provide ambient ground water standards but state that
wastewater discharges should not result in contaminant concentrations in excess of local
ambient water quality criteria or, in the absence of local criteria, other sources of ambient
water quality. Therefore the PRC groundwater water quality standards are utilized in this
report.The main useof groundwater water at the monitoring wells is domestic drinking water,
and therefore the applicable standard is Class lll of GB/T14848-93 Quality Standard for
Ground Water (Table 6).

3. Noise

28. Table7 presents the relevant PRC Urban Noise Standards compared with relevant
international guidelines from the WHO (as presented in the EHS Guidelines). The classes
within the standards are not directly comparable as their classifications to divide residential,
commercial, and industrial zones are different, but PRC Class Il standards exceed WHO
Class Il standards and are within 5 dB(A) of WHO Class | standards. PRC noise standards
are utilized in this report as the project areas are mixed residential, commercial, and
industrial areas.

4. Boiler Plant Emissions

29. Table 8 presents the relevant PRC Emission Standard of Air Pollutants for Coal-
burning, Oil-burning, Gas-fired Boilers compared with relevant international standards (EHS
Guidelines) for gas-fired boilers. The NOx emission standard of 400 mg/Nmdis the
applicable PRC standard. However, HCDIO has voluntarily agreed to reduce emissions to
less than 100 mg/Nm?®, which exceeds both the PRC sensitive area standard (200 mg/Nm?)
and the EHS Guideline (240 mg/Nm?®).
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Table 6: Applicable groundwater standard (Class Ill, GB/T14848-93 Quality Standard for

Ground Water).

No ltem Unit Limit
1 pH - 6.5-8.5
2 Sulfate mg/L <250
3 Volatile Phenols mg/L <0.002
4 Total hardness (CaCOs) mg/L <450
5 Ammonia nitrogen mg/L <0.2
6 Molybdenum mg/L <0.1
7 Cyanide mg/L <0.05
8 Chloride mg/L <250
9 Cadmium mg/L <0.01
10 Cr VI mg/L <0.05
11 Arsenic mg/L <0.05
12 Zinc mg/L <1.0
13 Fluoride mg/L <1.0
14 Lead mg/L 0.05
15 Permanganate index mg/L 3.0
16 Iron mg/L 0.3
17 Manganese mg/L <0.1
18 Copper mg/L <1.0
19 selenium mg/L <0.01
20 Total coliforms /L <3.0

Source: EIA Table Report: Low-Carbon Heating Project of Inner

Mongolia

Haoqingying Heating Resource Plant of Hohhot City Development Company, March

6 2014. Prepared by Zhong Ye Dong Fang Ltd.

Table7: PRC Environmental Quality Standards for Noise (GB3096-2008) and relevant

international guidelines.

PRC Standards International Standards Comparison
Leq dB(A) One Hour Leq dB(A)
Class Day Night Day Night
06-22h  22-06h 07-22h 22-07h
0: special health zone 50 40 WHO ClassI: ~ WHO Class I:  Classes are not
I: mixed residential; and 55 45 residential, Residential, directly
education areas institutional, institutional, comparable, but
II: mixed residence, 60 50 educational: educational: PRC Class Il
commercial and 55 45 standards exceed
industrial areas WHO Class !
III: industrial areas 65 55 WHO Class Il:  WHO Class Il:  standards. PRC
IV:a 70 55 industrial, Industrial, standards are
B 70 60 commercial: Commercial: utilized in this
70 70 report.

Source: Unofficial translation of Chinese original by the ADB PPTA consultant.
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Table 8: Relevant PRC Emission Standards of Air Pollutants for Coal-burning, Oil-
burning, Gas-fired Boilers (GB 13217-2001) and relevant international guidelines.

Parameter PRC Standard for EHS Guidelines for Comparison
Gas Burning Boilers
Boilers for

Heating(operational
after 1 January 2001)

Stack Height Stack height is Design stack height PRC standard meets
determined according according to Good GIP
to the requirements International
in the approved EIA,  Practice (GIP) to
and must be >8m. avoid excessive
ground level

concentrations and
minimize impacts.

Smoke and Dust 50 mg/Nm”® NA No EHS guideline.

SO, 100 mg/Nm° NA No EHS guideline.

NO, 400 mg/Nm”® 240 mg/Nm°® PRC standard for
(200 mg/Nm?® in sensitive areas is
sensitive areas) more stringent than

the EHS guidelines .
Source: Unofficial translation of Chinese original by the ADB PPTA consultant.

5. Industrial Noise Emissions

30. Table 9presentsthe relevant PRC and international standards (US EPA, there no
such WHO or EHS Guideline standards) for on-site construction noise. The PRC standards
are more stringent than international guidelines, andare utilized in this report.

Table 9: PRC Noise Standard for Construction Site Boundary (GB12523-
2011) and relevant international guidelines.

Day Leq dB(A) Night Leq dB(A) International Comparison
Standards
Leq dB(A)

PRC standards
US EPA: 85 (day, meet or exceed
8 hour exposure) international
standards

Source: Unofficial translation of Chinese original by the ADB PPTA consultant.

70 55

31. Table 10presents the relevant PRC and international standards for noise at the
boundary of an industrial facility during operation.The classes within the standards are not
directly comparable, but PRC Class Il standards exceed WHO Class Il standards and are
within 5 dB(A) of WHO Class | standards. Taking into consideration the mixed residential,
commercial and industrial characteristics of three heating zones, the PRC noise standards
are utilized in this report.

Table 10: PRC Noise Standards for Industrial Enterprises at Site
Boundary(GB12348-2008) and relevant international guidelines.

PRC Standards International Standards Comparison
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Leq dB(A) Leq dB(A)

Class Day Night Day Night
06-22h  22-06h 07-22h 22-07h

0: recuperation areas 50 40 WHO ClassI:  WHO Class I:  Classes are not

I: mixed residential; and 55 45 residential, Residential, directly

education areas institutional, institutional, comparable, but

II: mixed with residence, 60 50 educational: educational: PRC Class Il

commercial and 55 45 standards exceed

industrial areas WHO Class II

II: industrial areas 65 55 WHO Class ll:  WHO Class ll:  standards and are

IV: areas within 10 m on 70 55 industrial, Industrial, very close (within

both sides of traffic commercial: commercial: 5dB (A) to WHO

roadways 70 70 Class | standards).
PRC standards
are utilized in this
report

Source: Unofficial translation of Chinese original by the ADB PPTA consultant.

6. Wastewater Emissions

32. Table 11 presents the relevant PRC wastewater emission standards. The EHS
Guidelines indicate that wastewater discharged to public or private wastewater treatment
systems should: meet the pretreatment and monitoring requirements of the sewer treatment
system into which it discharges; not interfere, directly or indirectly, with the operation and
maintenance of the collection and treatment systems, or pose a risk to worker health and
safety, or adversely impact characteristics of residuals from wastewater treatment
operations; and be discharged into municipal or centralized wastewater treatment systems
that have adequate capacity to meet local regulatory requirements for treatment of
wastewater generated from the project. The Projects wastewater discharges will be required
to meet Class Ill Integrated wastewater discharge standard (GB8978-1996).2

Table 11: PRC Integrated wastewater discharge standard(Class Ill, GB8978-1996).

Maximum acceptable concentration

No Pollutant mg/L (except pH)
1 pH 6-9
5 sS 400
3 BODs 300
4 coD 500
5 Ammonia nitrogen —

Source: Unofficial translation of Chinese original by the ADB PPTA consultant.

G. Applicable ADB Policies, Regulations and Requirements

33. The major applicable ADB policies, regulations, requirements and procedures for
EIA are the Environmental Safeguards — A Good Practice Sourcebook (2012), and the

8 Wastewater discharged into city and town sewage systems which have a secondary wastewater treatment

plant must meet Class 3 standards. Wastewater discharged into city and town sewage systems which do not
have a secondary wastewater treatment plant, will be subject to provisions according to the functional
requirements of the water area which receives effluent from the sewage system.
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Safeguard Policy Statement (SPS 2009), which provides the basis for this EIA. The SPS
promotes good international practice as reflected in internationally recognized standards
such as the World Bank Group’s EHS Guidelines. The policy is underpinned by the ADB
Operations Manual for the SPS (OM Section F1, 2010).

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

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

i) reflect the significance of the project’s potential environmental impacts;

ii) identify the type and level of environmental assessment and institutional
resources required for the safeguard measures proportionate to the nature,
scale, magnitude and sensitivity of the proposed project’s potential impacts;
and,

iii) determine consultation and disclosure requirements.
36. ADB assigns a proposed project to one of the following categories:

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

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

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

iv) Category Fl. Proposed project involves the investment of ADB funds to, or
through, a financial intermediary.

37. The Project has been classified by ADB as environment category A, requiring the
preparation of an EIA (this report).

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

A. The Project

39. The Low-Carbon District Heating Project in Hohhot in IMAR will upgrade and expand
district heating in three heating zones: Haoqingying, Xinjiaying and Jingiao covering 29.72
million m? of public and residential building space. The original scope of the project is to
provide 1560 MW from natural gas boilers and 50 MW from wind-based electric boilers to
be all installed in urban areas of Hohhot City. Due to the policy change in natural gas
purchasing price for a district heating company, which became 60% higher than the
previous gas purchasing price for the project, the project faced the challenge to maintain
financial viability of the project. After thorough assessment of available heat resources in
Hohhot, the project went through scope change in heat sources, while still meeting the
original project impact, outcomes, and outputs.

40. The project after the scope change will have 1,422 MW heating capacity in total. It
will install 7 pieces of new 70MW gas boilers with optimization; and bring surplus heat from
existing natural gas boilers located in different heating zones through pipeline integration. In
addition, the project will apply (i) two pieces of 25MW wind-powered electric boilers; (ii) use
50MW heat from the existing municipal solid waste (MSW) that will upgrade it from power
only to combined heat and power (CHP) plant; and (iii) surplus 444MW heat from existing
Jingneng coal based combined cooling, heating, and power (CCHP) plant, which is located
26km south from Hohhot City. In sum, a total of 878 MW heat will come from natural gas
(61%); 50 MW from wind (4%); 50 MW from MSW (4%); and 444MW (31%) from CCHP.
The project will also close down five small and inefficient 29 MW coal-fired boilers located in
urban area.

41. The project component under new scope will improve:

(i) flexibility and energy efficiency of heating network systems by connecting
and integrating with other existing heating networks, which allows full
utilization of any surplus heat within wider heating network systems;

(i) boiler efficiency of all new natural gas boilers through the use of pre-heaters
and economizers; and

(iii) urban air quality by (i) closing down small, old, inefficient coal-fired boilers in
urban areas, (ii) installing long transmission lines to get surplus heat outside
of Hohhot urban area; and (iii) adding non-fossil heat source like MSW;

42. As a result, the project with revised component will reduce carbon dioxide (CO,)
emissions of 1.7 million ton/year. Comparing it to the original project scope and its
associated CO, reduction potential of 1.3 million ton/year, the change will lead to additional
29% reduction.

B. Project Rational

43. The building area of Hohhot has increased rapidly in recent years, from 38.29 million
m? in 2004 to 91.31 million m?in 2012, an annual growth rate of 11.48%. As of 2012, the
total builturban area in Hohhot City was 91.31 million m? and the total heating area was
86.81 million m? of which 81.24 million m? was centrally heated (89%). According to the
Hohhot Urban Heating Plan (2005 to 2020), by 2015 the total urban heating area will
increase to 151.3 million m? and by 2020 it will reach 243.1 million m% With urban
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expansion heat demand increases dramatically, leading to an urgent need to construct
additional heating infrastructure.

44, Current heat sources in Hohhot include a combination of coal-fired CHPs, HSPs,
small neighborhood boiler houses, and household stoves.There are currently three large
CHPs providing heat to four district heating systems, including the Jingiao CHP owned by
Huaneng Group in the Jingiao heating zone (the other CHPs are jointly owned by the Futai
and Kelin Heating Company, and the Shengtai Heating Company). These three CHPs
provide heat to 20.7 million m? approximately 23.8% of the total Hohhot heating area
(Table 12 and Figure 3). These CHPs produce hotwater and sell it to heating companies;
the heating companies are responsible for operating and managing the heating systems
and providing heat to the end-users. The Hohhot Urban Heating Plan indicates that two
additional CHPs shouldbe constructed by 2020, though work has not yet begun on either.

Table 12:Existing CHPs plants in Hohhot.

Heating Area Covered Ge:(::'\ziron
Name Heating Company by CHP \ Capacity
Million m MW
Kelin Heating Company 6.60 4X350
Huhot CHP Futai Heating Company 4.60 2X200
Jinshan CHP  Shengtai Heating Company 2.95 2X300
CHP is owned by the
_ Huaneng Group, but
Jingiao CHP HCDIOis the heating 6.55 2X300
company
Total 20.70 3000

Source: HCDIO, 2014.
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There are currently 5 large HSPs in Hohhot heating a total of 29.49 million m?, 30% of the
total heating area. Their total heating capacity is 2,937 MW, which is only 22% of the target
planned in the Hohhot Urban Heating Plan (

45. Table 13 and Figure 3). Under the Hohhot Urban Heating Plan, an additional 5
HSPs are required to meet the expected demand.

Table 13:Existing Large HSPs in Hohhot.

No. Heating Capacity Heating Area
Name Owned by Boilers MW million m?
Xinjiaying HSP HCDIO 8 (5*70)+(3*84) = 602 75
: HCDIO (10*58)+(3*70)

Qiaokao HSP 16 +(3*70)gas = 1000 11
Sanhecun HSP HCDIO 14 g*ggg;g =7707)g 7.8

. Futai Heating e
Guangming HSP Company 4 (4*70) = 280 2.30

Futai Heating 7

Bayan HSP Company 4 (4*70) = 280 1.30
Total 46 2,937 29.9

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility
Study Report, 2015.

Figure 3:Location of Existing CHPs and HSPs in Hohhot.
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Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility
Study Report, 2014.

46. Currently, there are many small neighborhood coal-fired boiler houses, heating
25.82 million m2, which is 29.7% of the total heating area in Hohhot. These boiler houses
are dispersed throughout existing urban areas. To mitigate air pollution caused by these
small inefficient boilers, the Hohhot government promotes replacing these boilers with
natural gas boilers in cental urban areas. In 2013, 64 small coal-fired boilers were replaced
by natural gas boilers, which cover 4.6 million m2 of heating area. In 2014, it is planned to
replace 136 small boilers with natural gas boilers, which accounts for 10.7 million m2
coverage.

47. Areas that are not covered by ether district heating or neighborhood boiler houses
are still relying on coal-fired house stoves to sustain heating, which cause serious indoor
and outdoor air pollution in winter.

48. To meet the anticipated heating demand from an urban heating area of 243.1 million
m?, the Hohhot Urban Heating Plan calls for the development of 2 CHPs and 5 HSPs by
2020.The Hohhot Urban Heating Plan was based on the 2010-2020 Hohhot Urban
Development Plan, which was approved in 2011. Based on the 2010-2020 Hohhot Urban
Development Plan, the Hohhot municipal government requested to the HCDIO to provide
district heating services in three heating zones in Hohhot'seasterngrowth area by providing
clean-burning natural gas fired heating to a total area of 29.72 million m?.

C. Project Scope

49. The original project scope included: (i) 21 boilers with a heating capacity of 1,610
MW, comprising 19 low NOx natural gas-fired boilers and two 25 MW wind powered 10 kV
electrode boilers; (ii) 73.76 km of primary heating network; (iii) 180 Heat Exchange Stations
(HESSs), 11 of which will be building-level HESs; (iv) and SCADA systems installed in all
three heating zones located in urban area of Hohhot City.

50. During the assessment and evaluation of new project component for scope change,
the project recognized the improvement of building insulation, which was resulted from the
PRC building code space heating. Thus, instead of total heat supply capacity has changed
from 1610 MW to 1422 MW, which can serve the same heating coverage of 29.72 million

m2.

51. The new project scope will include (i) 9 boilers with a heating capacity of 540 MW,
comprising 7 low NOx natural gas-fired boilers and two 25 MW wind powered 10 kV
electrode boilers; (i) 116.63 km of primary heating network; (ii) 192 Heat Exchange
Stations (HESs), 11 of which will be building-level HESs; (iv) and SCADA systems installed
in all three heating zones. As for the closure of 50 inefficient and polluting small coal-fired
boilers in the Jingiao heating zone, the Hohhot municipal government’s Public Utilities
Bureau will decommission according to the applicable environmental laws and regulations,
as the original plan. Decommissioning five 29MW coal boilers at Sanhecun HSP will be a
part of the new project scope. As the Sanhecun HSP belongs to the project IA, the project
IA will perform boiler decommission according to the applicable environmental laws and
regulations

52. Table 14 provides a summary of the revised project scope and its key indicators.
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Table 14: Summary of revised project scope and key indicators.

Jingiao Xinjiaying Haoginying
No. Item Unit MSW Outsourcing Outsourcing Wind Total
NG CHP Coal CHP NG (NG) Coal CHP NG (NG) power

Total Heating Areas of ~ Million

1.1 the Project " 9.53 8.83 11.36 29.71
Total Heating Areas of ~ Million

1.1 the Project - 3.04 1.09 5.40 - 4.57 4.26 4.52 6.84 - 29.71
Existing District Heating  Million

1.2 Areas o 2.8 0 0 17.3

2.1 Maximal Total Heat Load MW 438 406 528 1372

3.1 Total Heating Capacity MW 438 406 528 1422
Available Heating

3.2 Capacity of Existing MW 210 318 528
Source

3.3 Heat Source Capacity MW 140 50 248 196 210 50 894

3.4 Boiler Quantity Piece 2 3 2 7

3.5 Boiler Capacity MW 70 70 25

3.6 -ength of Primary km 21.06 26.02 32.29 79.37
Heating Network
HES (district level HES) 47 48 86

3.7 192
(building level HES) 11
Heat Energy

4 c - GJ/a 250,262 786,240 3,549,672 1,249,826 2,996,698 3,247,651 1,882,451 393,120 14,355,920

onsumption
5.4 AnnualFue m3a 7,822,391 - 39,065,513 101,511,032 58,839,324 207,238,260
onsumption
5.2 Heat value of NG/coal MJ/Nm3  32.65 20.07 32.65 20.07 32.65 32.65
5.3 Efficiency of Heat Source % 98 95 98 95 98 98

Source: Low-Carbon District Heating Project in IMAR Feasibility Study Report, 2016.
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D. Project Location

53. The Project is located in eastern Hohhot city. Hohhot is prefecture level city, which
consists of four urban districts (Huimin; Xincheng; Yuquan; and Saihan districts), and five
rural counties (Toghoh county; Wuchuan county; Horinger county; Qingshuihe county; and
Tumed Left banner.) Total area of Hohhot is 17,224 km?, containing 2,054 km? (11.9%) of
urban and 15,170 km? (88.1%) of rural areas.

54. The Project consists of three mixed residential, commercial and industrial heating
zones located inXincheng and Saihan urban districts of Hohhot city:

- The Haoqingying heating zone is located in Xincheng District in northeastern Hohhot.

- The Xinjiaying heating zone is located in Saihan District in central eastern Hohhot.
The Xinjiaying HSP will be adjacent to the site of an existing HSP owned by HCDIO.

- The Jingiao heating zone is located in Saihan District in southeastern Hohhot. The
Jingiao HSP will be located 5.5 km north of the existing Jingiao CHP.

E. Key Project Features
1. Energy Efficiency and Environmental Improvement

55. The Project will build 7 large and efficient (98% efficiency) low-NOy gas-fired boilers,
optimizing existing 6 large low-NO, gas-fired boilers efficiency to 98%,and two high
voltagehigh efficiency (99.9%) zero emission electrode boilers using curtailed renewable
wind power. Once the Project is operational, 50 small existing coal-fired boilers located in
29 existing small decentralized boiler houses will be closed (Figure 4) and 5 existing large
coal fired CFB boilers in Sanhecun HSP will be closed. These small coal-fired boilers have
a total of 303 MW heating capacity and currently service 6.7 1million m? of existing heating
area. Theboilers have low thermal efficiency in the range of 55% to 65%, and lack adequate
pollution control devices. Detailed information on boiler houses to be closed is presented in
Appendix IlI.

56. Overall, the Project is expected to improve the energy efficiency of the heating
sector by approximately 33%. When compared to the equivalent production of heat through
traditional coal-fired sources, once operational the Project will: (i) result in the closure of 50
small urban low-efficiency and polluting coal-fired boilers and 5 large CFB boilers; (ii)
eliminate the use and transport through urban areas of 1.25 million tons of raw coal; (iii)
result in energy savings equivalent to 675,457 ton of standard coal, thereby providing a
global public good by avoiding the annual emission of 1,682,000 tons CO,, a greenhouse
gas; and (iv) improve local air quality through the estimated annual reduction of emissions
of SO, by 9,000 tons, NO, by 9,500 tons, PM by 25,600 tons, and fly and bottom ash by
187,700 tons.

Figure 4:Existing low efficiency coal-fired boiler in Jingiao heating zone. The boiler will be
decommissionedand dismantled once the Project becomes operational.
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Source: ADB PPTA consultant, 2014.

2. Low NOx Natural Gas Fired Boilers

57. The Project will construct the Jingiao HSP with two 70 MW low NOx gas-fired boilers
and the Haoqingying HSP with three 70 MW low NOx gas-fired boilers, upgrade the
Sanhecun HSP with two 70 MW low NOx gas-fired boilers replacing five 29MW CFB boilers.
Compared to traditional coal-fired heat sources, natural gas-based heat is cleaner burning
with less emissions and higher efficiency (98%), and for these reasons natural gas is the
boiler fuel source recommended in the IFC EHS Guidelines.

58. The PRC EIlAs use a boiler NOx emission of 137.31mg/m?, based on a 2007 survey
of industrial natural gas boilers in PRC. It's important to note that this emission level is in
compliance with both the PRC natural gas boiler emission standard of 400 mg/m® and 200
mg/m?®in sensitive areas (PRC Emission Standards of Air Pollutants for Coal-burning, Oil-
burning, Gas-fired Boilers (GB 13217-2001)), and the 2007 EHS Guidelines of 240 mg/m?®
for boilers.However, to in order to maximize environmental benefits, the Projecthas
committed to using low NOx natural gas boilers producing less than 100 mg/m® NOx
emissions.

59. To meet the lass than 100 mg/m® commitment, low-NOycombustion technologies will
be used. Each boiler will be designed to optimize flame shape. Staged combustion
technology will be used, resulting in a cooler flame which suppresses thermal NOxformation.
The swirl-stabilized primary area will beresponsible for producing a very stable flame.
Combustion chambers will be designed to match the low-NOy burners. In addition, smart
fuel-air compound control will generate the optimum conditions for the combustion air
through a joint fan with a frequency converter. The combination of low-NOyx combustion,
large combustion chambers, smart control systems and efficient combustion technology will
benefit the environment as well as the operator, and will ensure that NOxemissions are less
than 100 mg/m®. The flue gas will be used to heat incoming fresh air and cool return water
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through heat exchangers, and will then vent via 30 m tall chimneys.

60. The HSPs will produce120°C supply water and the return water temperature will be
60°C. Make-up water for the boilers and associated equipment will be filtered, pre-treated,
softened and the oxygen content will be reduced. In case of leakage and loss of circulating
water, additional water will be added to the systems by variable speed pumps, ensuringa
stable operation pressure for the district heating system and make up water.

61. The use of natural gas-fired boilers in the Project will contribute to energy efficiency
improvement and emissions reduction in Hohhot. In addition, gas-fired boilers do not require
large coal storage sheds or ash storage silos, and do not need water and electricity for coal,
fly and bottom ash and slag treatment. Thus, the use of gas-fired HSPs instead of coal-fired
HSPs will require less land and will consume less water and electricity. Furthermore, the
transmission of natural gas by pipeline will eliminate the negative impacts of coal
transportation through urban areas by truck or train.

3. Natural Gas Source, Regulation and Safety

62. Natural gas will be sourced from the Changqing natural gas reserve, located within
the Ordos Basin in IMAR.Three major gas fields, the Wushen, Daniudi and Sulige, are
operating with proven gas reserves totaling 717.7 billion m®. The methane content of the
natural gas is 96.08%. Its low heat value is 32.646 MJ/Nm?® and its high heat value is
36.229 MJ/Nm®. Detailed fuel quality analysis data is presented in Table 15.

Table 15:Natural gas fuelcharacteristics.

Component CH, C.H; C;H; iCsHqo nC;H;g iCsH1»
mol% 96.08 0.614 0.077 0.009 0.008 0.004
Component  nCsH; C' (oJ0 He N, H.S
mol% 0.002 0.125 2.89 0.023 0.162 0.35

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR
Feasibility Study Report, 2014.

63. The West Natural Gas Co. Ltd. is responsible for gas distribution in IMAR, and the
China Gas Company ofHohhot is responsible for gas distribution in the urban areas of
Hohhot. The China Gas Company has confirmed that there is sufficient capacity to meet the
demands of the project and other users. Appendix IV presents the company’s letter of
commitment to provide gas for the Project’s needs.

64. The natural gas will be transported by a 1.6 MPa natural gas network embedded
under the east second ring road to gas regulation stations, utilizing DN400 transmission
lines (Figure 5). Inside the pressure regulation stations the natural gas will be filtered,
metered, and its pressure reduced to 0.3 to 0.4 MPa through three parallel filter, meter and
regulation assemblies (Figure 6).

Figure 5:Existing natural gas network in Hohhot
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65. Gas regulation stations and boilerspose a fire and explosion hazard due to the
potential for gas leaks. All gas works will be in compliance with relevant PRC building code
requirements, including Code for Design of City Gas Engineering (GB 50028-2006) and
Regulation on Electric Apparatus Design for Explosion and Fire Risk Environment
(GB50058-92). Independent gas regulation station will be constructed 12 meters away from
the main HSP buildingsand 30 m from the site boundary, to minimize the risk of explosion
damaging other Project facilities or the public. The China Gas Company of Hohhot will
construct and operate the gas regulation stations.

66. The gas regulation stations will be specially designed to withstand and contain
explosions, and the stations and the connection to the boilers will be equipped with
flammable gas detection and alarm systems. In case of a gas leak, automatic shutdown
valves will shut down the gas supply, the system will generate audible and visual alarms,
and the emergency ventilation system will exhaust gas from the stations so as to protect the
building and operators. Normal air change for the stations will be six times per hour, but in
emergencies the ventilation system will change the air 12 times per hour.
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Figure 6:Schematic of natural gas pressure regulating station.
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67. The gas pipelinesfeeding into the pressure regulation stations will be embedded
underground, and will be coated with three layers of PE corrosion protection sleeves.The
gas lines exiting the gas pressure regulation stations will be suspended overhead, and will
be treated with anti-corrosion paint.Pipelines will be grounded and equipped with anti-
lightning devices where applicable.

68. All other at risk areas will have flammable gas detection and alarm systems able
generate audible and visual alarms, and automatic fire suppression systems. All gas related
devices will be brightly colored and equipped with warning signs.

69. During detailed design construction and operation phase emergency risk and
response plansfor each heating zone will be established in accordance with the “National
Environmental Emergency Plan” (24 January 2006) and other relevant PRC laws,
regulations and standardsand will include measures in the World Bank EHS guidelines with
respect to occupational and community health and safety. Construction and operation
phase Environment, Health and Safety (EHS) plans will also be developed by occupational
and gas boilers specialists to ensure worker and community safety.
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4, Economizer and Air Preheating System for Maximizing Energy
Effieicney of Gas Boilers

70. To maximize energy efficiency of gas-boiler, economizer and air preheating system
will be used. To make the use of the enthalpy in flue gas that are hot but not hot enough to
be used in a boiler, an economizer will be recover energy by using the exhaust gases from
the boiler to preheat the cold water that would be supplied to boilers. Air-preheating system
will be installed after economizer, which will recover heat from flue gas from economizer for
increasing temperature of combustion air.

71. Due to lower return water of heating system, which generate possibility to utilize
latent heat of flue gas. Therefore, both economizer and air pre-heating system will be made
of stainless steel or aluminium alloy to be condensing economizer and air pre-heater, so
that they can recover the residual heat, including sensible heat and latent heat, from the flue
gas as much as possible, without suffering condensing corrosion.

72. Efficiency of gas boiler was designed at 93%. With use of economizer and air pre-
heating system, energy efficiency of gas-boiler will be ensured to be 98%, which will benefit
energy efficiency improvement and emission reduction of the project.

5. Wind Powered Electrode Boilers

73. The Project will construct two 25 MW 10 kV wind powered electrode boilers in the
Haoqingyingheating zone. The use of such large scale high voltage electrode boilers is the
first time in the PRC.

74. Wind power is clean renewable energy, and IMAR has the largest installed wind
power capacity in the PRC with more than 18 gigawatt of wind power projects already in
operation. However, due to rapid growth of wind farms, consequent over supply of wind
generated electricity, and grid priority given to CHPs in winter night time, around 20% of the
wind power has been curtailed in IMAR. During the winter time when heating demand rises,
reliable coal-based CHP plants are prioritized in the grid operation, forcing many windfarms
out of the grid. Wind to heat projects address this problem byutilizingwind power for heating
when wind power generated electricity is available. This solution will increase wind power
generation and reduce curtailment of wind power, reduce coal or gas consumption for
district heating, improve energy conservation, reduce pollutant emissions, and minimize
environmental impacts of winter time heating. Figure 7 shows one of the wind farms from
which electricity will be sourced. The Datang (Hohhot) Renewable Power Company wind
farm is located on the Inner Mongolia plateau, 90 km northwest of Hohhot. The farm has 58
wind mills and a targeted production capacity of 50 MW

Figure 7:Datang (Hohhot) Renewable Power Company wind farm, northwest of Hohhot.
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Source: ADB PPTA consultant, 2015.

75. Electrode boilers work by passing current through the water, between two electrodes,
thereby creating heat. It uses conductivity and resistance feasture of water, transmits
current and produces heat. The boiler has a 3-phase connection, each phase contains a
phse electrode, a zero point electrode, and a regulating shield. The current is conducted
directly in the water between the phase electrodes® and the zero point electrodes®). The
power depends on the area of the surface that can conduct the current between phase and
zero, which is regulated by the regulating shield @ that can expand or shrink. If the
regulating shield expands, then, the surface area increases. This leads to more boiler power.
A zero point electrodeis mounted in a pressurized vessel@®. A phase electrode is installed

hanging in the ceiling of the pressure vessel. The structure of the electrode hot water boiler
is shown in Figure 8.

Figure 8.A Typical Structure of an Electrode Hote Water boiler
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76. An electrode boiler is usually built in a two-circuit system due to different water
quality requirements: primary and secondary loops. A pump circulates the water between
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the boiler and the heat exchanger in a primary loop where the boiler water needs high
purity. The district heating water at the secondary loop absorbs the thermal energy through
the heat exchanger and then, is distributed to the district heating pipe networks. A typical
system diagram of electrode boiler hot water heating system is shown in Figure 9.

~ Figure 9. A Typical Diagram for Electrode Boiler-basedHot Water Heating System
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77. As there is no combustion, electrode boilers are emission free.They have several
key advantages over fossil fuel fired boilers: they have extremely quick response times;
they are flexible for cyclical or intermittent operations; they are clean firing and produce no
combustion emissions and do not require stacks; they are greater than 99% efficient; and,
they are smaller in volume and footprint than fossil fired boilers. Table 16 presents the key
design features for the Haoqingyingelectrodeboilers.

Table 16:Key design features, Haogingyingelectrode boilers.

No. ltem Feature
1 Name High voltage electrode hot water boiler
2 Power 25 MW
3 Diameter of boiler body 2700mm
4 Voltage 10kV
5 Area standing 15m? (for the boiler body)
6 Weight 12 Ton

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility Study
Report, 2015.

78. Each boiler will require 25 m® of boiler water at the outset. The boiler circulatory
system is closed, and will only require 0.5 m® make-up water per heating season. Trisodium
phosphate (NasPO,) will be used as an electrolyte to increase the conductivity of the boiler
water; approximately 0.3 kg will be required for eachboiler per heating season.

6. Coordination with Existing Jinqiao CHP

79. It is estimated that the Jingiao heating zone will use around 53% of total heat supply
from the existing coal-fired CHP (Figure 10) and use around 47% of total heat from the
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Project constructed natural gas-fired HSP as heat sources. The existing CHP will cover the
heating base load, and the natural gas-fired HSP will cover the peak load. Heat from the
Jingiao CHP will have a priority in order to reduce heat waste. Only when the CHP capacity
is insufficient to meet the heat demand, the natural gas-fired HSP will be used to provide
heating. This strategy will optimize energy efficiency and improve environment protection.®
It is estimated that the Jingiao CHP with 582 MW can sufficiently supply heat to all heating
area in Jingiao heating zone when the outdoor temperature remins avobe -3°C. However, if
the temperature drops, the Jingiao CHP cannot meet the increasing heat demand and the
natural gas boiler under the Project will supply heat.

80. A brieft due diligence was conducted for the Jingiao CHP. The domestic EIA for the
Jingiao CHP was prepared and approved by the former State Environmental Protection
Agency on December 21, 2004. The CHP is fully equipped with emission control emasures,
including low NOX combustion technology, limestone wet scrubbing flue-gas desulfurization
(FGD), and bag-type dust collectors. In addition, a continuous emissions monitoring system
(CEMS) is installed to measure emissions at all times. The Jingiao CHP has been fully
complied with the PRC environmental regulations. It is confirmed that there was no record
of public complaints.

Figure 10: 582 MW Jingiao CHP, operated by the state-owned China Huaneng Group.

Source: ADB PPTA consultant, 2015.

7. Primary Distribution Network and HESs
81. The Project will utilize an indirect connection system and will construct heat sources,
primary heating networks, heat exchange stations (HESs), and control systems. The Project
does not include secondary networks between the HESs and end-users.

82. The Project will construct a total of 192 HESs to transfer heat to the secondary

®  The primary function of the existing CHP is production of electricity. In a stand-alone power plant the heat

produced during the electricity production would be waste energy and would have to be cooled in cooling
towers, giving a typical plant efficiency of 30-35%. In a CHP this waste heat is captured and used for district
heating, thereby increasing the total efficiency of the plant to 80-85% while adding no additional emissions
as the coal otherwise would still have been burned to generate electricity. Therefore, use of the CHP will be
maximised and the HSP will be used as a peaking plant.
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networks. Each HES will service an area ranging from 20,000 to 200,000 m* A typical HES
will be equipped with plate heat exchangers, circulating pumps, and water supply devices.
The primary heating network working pressure will be 1.6 MPa, the water supply
temperature will be 120°C, and the return water temperature will be 60°C. In the secondary
heating network the supply temperature will be 75°C and the return temperature 50°C. A
frequency modulating controller will be used for regulating the circulating pump. Measuring
and automatic control devices or Remote Terminal Units (RTUs) will be linked to the central
control room in the HSPs through the SCADA systems. Primary distribution networks for
eachheating zone are presented in Section Ill.F.

83. The Project will adopt 11 building-level HESs (Figure 11). In a building-level HES,
all equipment and auxiliary parts will be installed in small prefabricated packages close to
the users, typically in the basements of the buildings to be served.’ This result in cost
saving by reducing the size of heating pipes, the reduction of transmission heat losses, the
improvement of hydraulic balance and heat efficiency, and energy saving of HESs operation.
It also conserves land and space compared to typicalHESs.

Figure 11:Examples of Building Level HES.

(a)Building level HES unit (b)Building level HES unit- (c)Building level HES unit-
pump Cabinet style
Source: Asian Development Bank, 2014.

Figure 12:Interior of two-unit automated district HES built in 2011.

Source: ADB PPTA consultant, 2014.

0 Building level HESs will be approximately 2 m long, 1.5 m wide and 2 m high. The final dimensions will be
dependent on the manufacturer.
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8. Pipelines

84. The Project will install pre-insulated bonded heating pipesutilizingdirect-bury
installation. Steel pipes, polyurethane foam (PUR) and high density polyethylene (HDPE)
are bonded into one piece in a sandwich-like structure.Non-ozone depleting blowing agents
will be utilized for the PUR. Compared to on-site insulation of pipes buried in a tunnel,
direct-bury pre-insulated bonded pipes have lower capital costs, reduced heat losses,
improved energy efficiency, better anti-corrosive and insulation performance, longer service
life, reduced land acquisition requirements,and shorter installation cycles, all of which
protect the environment and simplify conditions for construction of municipal facilities.

9. Leak Detection Systems

85. Leak detection systems will be installed in the main pipeline networks to assist
operators in detecting and localizing leaks. The systems will provide an alarm and display
related data to the pipeline operators in case of leakage, which will help operators detect
and accurately locate leakage point by using portable detection equipment. A total of 39.9
km of heating pipeline will be monitored for leakage.

10. SCADA Systems

86. Each HSP will be equipped with a supervisory control and data acquisition (SCADA)
system to monitor the main system parameters for the safe and optimal operation of the
district heating systems. The SCADA systems will monitor and regulate process heat
demand, heat consumption, water consumption and electricity consumption, and will
maximize energy saving and ensure efficient and effective heating service.

87. Each SCADA will consist of a control centerlocated at the regulation center building,
regional control center, and local control and monitoring units. The control center will be
responsible for the comprehensive data collection and processing, issuing control orders to
the regional control center, coordinating the whole heating system, and communicating with
external units. The regional control center will collect data from the local control units and
submit to the central control center, and accept and execute orders from the central control
center. The local control centers will be responsible for monitoring and control of the HESSs.

88. Equipment in the control center such as host computer, communication controller,
operator stations, engineer stations and printerswill be connected with an industrial Ethernet.
Communication between the central control center, regional control centers and local
control units will be controlled by a communication controller and will pass through an
interface connected to general packet radio service (GPRS) network or the Integrated
Services for Digital Network (ISDN). A schematic diagram of a SCADA system for the
Haoqingyingheating zone, which is similar to other heating zones, is presented in Figure 13.
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Figure 13:Schematic diagram of SCADA System (HaogingyingHSP).
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Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility
Study Report, 2015.

11. Electrical Design

89. The HSP and HESs need a secure electricity supply to meet the demands of electric
equipment such as boiler pumps, lighting, control panels, etc. In accordance with national
regulations, the central control centers will be equipped with Uninterrupted Power Supplies
(UPSs) to ensure the control systems can work continuously.Double 10 kV circuits and
800KVA and 200KVA transformers will be used in the boiler houses. In addition, high
voltage and low voltage switch cabinets, direct current (DC) cabinet, and lightingsystems
have been designed for the HSPs.The HESs will have 380V/220V electric lines to power
pumps, lighting, and control panels.

12. Water Supply, Wastewater
90. The Project will utilize an estimated 2,006,200 m® of municipal water during the 182
day heating season for domestic and production water and fire protection systems.This is
equivalent to 1.1% of Hohhot’'s annual water supply capacityof 168.9 million mdyear.
Appendix V presents letters from the Hohhot Municipal Water Supply Company confirming
the ability to supply the required water.

91. The Project will generate both domestic and production wastewater. Production
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wastewater includes wastewater from the HSP water treatment plants and boiler blowdown.
Domestic wastewater will be produced from worker sanitation facilities. Domestic
wastewater will be treated in digestion tanks, and then in combination with the production
wastewater, will be discharged to the Hohhot municipal sewerage system for treatment at
the Jingiao wastewater treatment plant (WWTP), located west of Hangkai Road.All emission
concentration of SS, COD, BODs and ammonia nitrogen will be in compliance with Class Il
standard requirements of Integrated Wastewater Discharge Standard (GB8978-1996),
which sets the emission standards for wastewater discharged to a municipal sewerage
system.

92. The HSPs will require typical connections to the municipal water system and to the
municipal sewerage system:

Haoqingying HSP
— Approximately 100m of water supply pipeline, connecting to the municipal
water supply network under East Station road.
— Approximately 100m of wastewater discharge pipeline, connecting to the
municipal wastewater drainage network under East Station road.

Jingiao HSP
— Approximately 2000m of water supply pipeline, connecting to the municipal
water supply network under Huyang road from the west wall of the HSP.
— Approximately 80m of wastewater discharge pipeline, connecting to the
municipal wastewater drainage network under Fengzhou road from the west
wall of the HSP.

Xinjiaying HSP
— Approximately 10m of water supply pipeline, connecting to the municipal
water supply network through the plant gate.
— Approximately 10m wastewater discharge pipeline, connecting to the
municipal wastewater drainage networkthrough the plant gate.

13. Fire Protection

93. All natural gas works will be in compliance with relevant PRC building code
requirements, including the Code for Design of City Gas Engineering (GB 50028-2006) and
Regulation on Electric Apparatus Design for Explosion and Fire Risk Environment
(GB50058-92).Independent gas regulation stations will be constructed at least 14 meters
away from other buildings and 30 m from the site boundary, to minimize the risk of
explosion damaging other Project facilities or the public.The China Gas Company of Hohhot
will construct and operate the gas regulation stations.

94. The gas regulation stations will be specially designed to withstand and contain
explosions, and the connection to the boilers will be equipped with flammable gas detection,
alarm and fire suppression systems. In case of a gas leak, automatic shutdown valves will
shut down the gas supply, the system will generate audible and visual alarms, and the
emergency ventilation system will exhaust gas from the stations so as to protect the building
and operators. Normal air change for the stations will be six times per hour, but in
emergencies the ventilation system will change the air 12 times per hour. Electrical devices
within the explosion risk area will be safety equipped.

95. The gas pipelines feeding into the pressure regulation stations will be embedded

underground, and will be coated with three layers of PE corrosion protection sleeves. The
gas lines exiting the gas pressure regulation stations will be suspended overhead, and will
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be treated 4 times with anti-corrosion paint. Pipelines will be grounded and equipped with
anti-lightning devices where applicable.

96. All other at risk areas will have flammable gas detection and alarm systems able
generate audible and visual alarms, and automatic fire suppression systems. All gas related
devices will be brightly colored and equipped with warning signs.The risk of fire in HESs is
low due to less flammable equipment and materials, so only manual dry fire extinguishers
will be used for fire protection purposes.

97. An emergency risk and response plan for each heating zone will be established in
accordance with the “National Environmental Emergency Plan” (24 January 2006) and other
relevant PRC laws, regulations and standards. In addition construction and operation phase
environment, health and safety (EHS) plans will be developed by specialists in occupational
health and safety and gas-fired boilers to ensure protection of workers and the surrounding
community.

14. Heating and Ventilation

98. Facilities will be equipped with cast-iron radiators for space heating. The design
room temperature of the complexes, control rooms, and gatehouses is 18°C; pump rooms,
heat exchanger rooms, and garages is 10°C; and chemical testing rooms and bathrooms is
16°C. The feed and return water temperatures at HES will be 80 and 65°C respectively.

99. The control room and electric rooms will be mechanically ventilated by fans. Other
rooms will be naturally ventilated.

15. Landscaping
100. The HSP sites will be vegetated with appropriately selected native trees and shrubs.
16. Temporary Worker’s Camps

101.  During the project construction, a temporary workers’ camp will be installed at each
heat source plant within the premise of the heat source plants. No workers’ camp is needed
for pipeline construction as it is done in phases and a very limited number of workers will be
needed for each phase of pipe installation.

F. Specific Design Details

1. HaoqingyingHeating Zone (to be connected to the existing Sanhecun
Heating zone)

a) Location and Scope

102. The proposed HSP is located in the northern portion of the Haoqingyingheating zone
in northeastern Hohhot. It will serve 11.36 million m® of heating area. In the original product
scope, Haoqingying heating zone would have its own heating source plant to supply all heat
using seven 70 MW low NOx natural gas-fired boilers and two wind power 25MW 10 kV
electrode boilers. However, the revised scope will reduce the number of boilers at its own
HSP but get surplus heat from existing HSP in Sanhecun, which was not a part of the
original scope.

103. The revised scope in Haoqingying, thus, includes construction of (i) one HSP with

260 MW heating capacity, including three 70 MW low NOx natural gas-fired boilers and two
wind power 25MW 10 kV electrode boilers in Haogingying HSP; (ii) 97 HESs, of which 11
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will be building-level HESSs; (iii) 32.29 km of primary network; and (iv) one SCADA system
control center.Key parameters are presented in Error! Reference source not found..

104. The Haoqingying Heating zone will be connected to the existing Sanhecun heating
zone, located west side of Haoqingying (see Figure 5). At the Sanhecun HSP, five
inefficient 29MW coal boilers will be dismantled and two 70 MW low NOx natural gas-fired
boilers including two air preheaters and two economizers will be installed as a part of the
revised project scope. At present Sanhecun HSP, 178 MW of surplus heat exists. Thus, a
total of 318 MW heat from Sanhecun HSP and 260 MW from Haoqingying HSP will be
supplied to the Haoqingying heating zone. The Sanhecun HSP environmental due diligence
is provided in Appendix VII.

b) Main Works and Equipment

105. The main equipment includes five 70 MW low NOx natural gas-fired boilers and
two 25 MW 10 kV electrode boilers, described below:

Natural Gas Boiler

Type Low NOxnatural gas hot water boiler
Model QXS70-1.6/120/60-Q

Rated heat supply 70MW

Rated water supply pressure 1.6 MPa

Rated supply/ return water temperature 120/60 °C

Ratedwater circulation capacity 1000 t/h

Boiler efficiency 98%

NOx emissions: < 100 mg/Nm?®

SO, emissions: 29.36 mg/Nm?®

Electrode Boiler

Name High pressure electrode hot water boiler
Type DJR-35-1.6

Max power 25 MW

Operating Voltage 10 kV

106. Table 17 presents the main project works.
c) Site Layout and Buildings at Haoqingying HSP

107. Three 70MW Haoqyinying HSP low NOx natural gas-fired boilers will be buit in
Haoqingying HSP.The general layout consists of five areas: the main plant area, gas
pressure regulation station, water supply facility, electrical substation, and complex and
office area. The total HSP building area is 10,257 m2. The Project will construct the main
plant and gas pressure regulation, and it will share other auxiliary facilities such as water
supply, storage, electric substation, and office complex including mechanic workshop,
dispatching center, etc., with the phase 2 HSP. All buildings will be designed for energy
efficiency and noise mitigations will be incorporated into the pumping station. The detailed
layout of the plant is shown in Figure 14, while Table 18 provides data on HSP buildings.
The HSP location and chimney height would be unchanged.

Table 17: Main Works in Haogingying Heating Zone
Project Works Description
Main Works 1 Boiler Room at  3x70 MW low NOx natural gas-fired boilers
Haoqginying HSP  2x25 MW 10 kV wind power electrode boilers
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Boiler installation

5 at Sanhecun 2x70 MW low NOx natural gas-fired boilers including two

air preheaters and two economizers will be installed

HSP
Primary Heat
Supply Network 32.29 km
4 HESs 97 substations, including 11 building level HESs

Ancillary Works

Each gas boiler is installed with one blower. Boiler flue gas
is discharged to atmosphere via funnel and chimney.
Water Treatment Circulating water pump, make-up pump, softwater

Facility preparation equipment, deaerator, etc.

Return water of primary network is sent back to boiler room
through deaerator and circulating water pump. Heat supply
network is constant pressure by make-up pump. Make-up
water is sent to circulating water pump inlet by softening
process and deaerator and send back to boiler combined
with return water of primary network.

1 Burning system

3 Thermal System

Gas Pressure After the natural gas pressure is reduced to 0.3-0.4 MPa,
4 Regulating the gas is sent to the burner in the boiler room by DN 600
Station pipeline.

Wind power thermal system will connect to prlmary pipe
network directly. Supplg temperature is 120°C,
returntemperature is 60°C

Wind Power
Thermal system

1 Water Supply Production and domestic water source is municipal water.
Production and domestic wastewater will be discharged to
the municipal sewage pipeline network

2 Wastewater

Public Utilities Power will be supplied by 110kV Haogingying transformer
3 Power Supply substation.
. Comprehensive administration building, canteen and living
4 Office quarters.

Low NOx natural gas fired burners will be used (NOx
1 Boiler Emissions content in flue gas will be < 100 mg/Nm ) Flue gas will be

Environmental vented via five 2.5 m diameter 30 m tall chimneys.
Protection Low-noise equipment with noise reduction measures like
2 Noise Control noise elimination, damping, sound insulation and

enclosures will be used.

Source: EIA Table Report: Low-Carbon Heating Project of Inner Mongolia Haoqingying
Heating Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by
Zhong Ye Dong Fang Ltd. and Low-Carbon District Heating Project in IMAR Feasibility Study
Report, 2016.

Table 18:Haoqingying HSP Buildings

Building — .
Name Footprlnt Area BuildingHeight Notes
(m?) 2 (m)
(m?)

. 3 Chimneys 30m High
Boiler House 9064 9064 22 ®—2000mm
Gas Station 1093 -

Total 10257 9064

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility
Study Report, 2016.

11

The PRC heating zone EIAs use a boiler NOx emission of 137. 31mg/m based on a 2007 survey of
|ndustr|al boilers in PRC. However, HCDIO has committed to using low NOx boilers producing less than 100
mg/m NOx emissions.
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d) Primary Transmission Network and HESs
108. The primary network will be 32.29 km of direct-bury pre-insulated bonded pipe with
diameters ranging from DN 150 to DN 1200 mm. A total of 97 HESs will be constructed,
including eleven 4 MW building level HESs (Figure 15 and Table 19).

Figure 14:Haoqgingying HSP Site Layout.

110  National Highway e O
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\ Legend
[ Haogingying HSP Construction of Other Project

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility Study
Report, 2016.

Table 19: HESs in Haoqingying heating zone.

Capacity 3MW 4MW 5MW 6MW 7MW 8MW 2x4MW

Quantity 14 27 12 17 8

Capacity 2x5MW  2xBMW  2x7MW  2x8MW  3x4MW  3x5MW 3x6MW

Quantity 18 1

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility Study
Report, 2016.
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Figure 15:Haoqingying primary network (including connecting pipeline to Sanhecun primary
network).
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Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility Study
Report, 2016.

3. Xinjiaying Heating Zone
a) Rationale

109. The Xinjiaying heating zone is mixed residential, commercial, and public buildings
(IMAR and Hohhot municipal governments) area.lt has an existing district heating system,
heat of which is supplied by a HCHC-owned coal-fired 602 MW HSP (five 70 MW coal-fired
boilers and three 84 MW coal-fired boilers), serving 7.5 million m? of heating area (Figure
16).Due to housing and other developments, the heating area of the district is expected to
be 26.8 million m? by 2020, requiring additonal heating capacity.

110. The original Project scope is to expand the existing Xinjiaying HSP to install
additional gas boilers. However, under the revised scope, there will be no expansion at
Xinjiaying HSP. Instead, the Xinjianying heating network will be connected to the existing
Qiaokao heating network, located west of Xinjianying heating zone to get surplus heat from
the existing Qiaokao HSP. In addition, pipelines will be constructed to get surplus heat from
Jingneng CCHP located 26 km south of urban Hohhot City. From surplus heat from two
exisiting sources will be sufficient to cover heat demand in Xinjiaying heating zone. The
environmental due diligence on Qiaokao HSP and the Jingneng CCHP is provided in
Appendix VII.



Figure 16:Existing Xinjiaying HSP.
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Source: ADB PPTA consultant, 2015.

b) Location and Scope
111. In Xinjianying heating zone, the project will construct (i) 48 HESSs; (ii) 43.79 km of
heating pipelines, including 26.02 km of urban network and 17.7 km of long transmission
network; and (iii) one central control centre of SCADA system.
112. Table 20presents the main project works.

Table 20: Main works in Xinjiaying heating zone.

Project Works Description
1 Primary Heat 43.79 (urban network: 26.02 km, long transmission: 17.7
Main Works Supply Network ~ km)
2 HESs 48 substations

Source: Due Diligence Review of Low-Carbon District Heating Project in IMAR Feasibility Study
Report, 2016.

c) Primary Transmission Network and HESs
113.  The primary network will be 26.02 km of direct-bury pre-insulated bonded pipe with

diameters ranging from DN 150 to DN 1200 mm. A total of 48 HESs will be constructed,
ranging in service area size from 20,000 to 180,000 m?(andFigure 17).

Table 21: HESs in Xinjiaying heating zone

Capacity 3MW 4AMW 5MW 6MW 7MW S8MW  2x4MW
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Quantity 2 2 1 2 3 3

2x8MW  3x4M  3x5M  3x6MW
W W

Capacity 2x5MW  2x6MW  2x7MW

Quantity 4 1 30

Source: Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility
Study Report, 2016.

Figure 17:Primary network in Xinjiaying heating zone.
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Source: Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility Study
Report, 2016.

4. Jingiao Heating zone

a) Rationale
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114. The Jingiao heating zone is located in southeastern Hohhot. The HCHC are
responsible for urban district heating system operation and provides heat to 9.8 million m?
from the existing coal-fired 582 MW Jingiao CHP, operated by the state-owned China
Huaneng Group (Figure 10).

115.  Under the Hohhot Urban Heating Plan, the heating area of the district is expected to
be 33.4 million m? by 2020, while the district heating area served by the HCHC is expected
to 19.23 million m? by 2020. In order to meet the demand of 9.53 million m? of new heating
area by 2020, a new HSP is required.' Within these new heat demand areas, currently 29
small decentralized boiler houses with a total of 50 small coal-fired boilers exist (Figure 4).
Once the project is operational, these old and inefficient coal boilers will be removed by the
HMG in accordance with the PRC environmental lasws and regulations.

116. In the original project scope, one HSP with a total of 490 MW gas boilers (7x 70 MW)
will be constructed to fulfill all the heat demand. In the revised project scope, a number of
gas boilers will be reduced to two and surplus heat from other existing heat sources —
Jingcheng SWT and Jingneng CCHP will be utilized to meet the demand in Jingiao heating
zone. The environmental due diligence on the Jingcheng SWT is provided in Appendix VII.

b) Location and Scope

117. The proposed HSP is located at an abandoned brick and tile factory and unused
land in southeastern Hohhot, 5.5 km northeast of the existing CHP.The revised project
scope will construct (i) one HSP with 140 MW heating capacity, including two 70 MW gas-
fired boilers with air-preheaters and economizers to maximize boiler efficiency; (ii) 47 HESs,
one of which is main station inside waste to energy CHP; (iii) construction of 40.55 km
heating pipe network; (iv) construction of one central control center of SCADA system. Key
parameters are presented in Error! Reference source not found..

¢) Main Works and Equipment

118. Table 22presents the main project works. The main equipment includes two 70 MW
natural low NOx natural gas-fired boilers, described below:

Natural Gas Boiler

Type Low NOx natural gas hot water boiler
Model QXS70-1.6/120/60-Q

Rated heat supply 70 MW

Rated water supply pressure 1.6 MPa

Rated supply/ return water temperature 120/60 °C

Ratedwater circulation capacity 1000 t/h

Boiler efficiency 93%

NOx emissions: < 100 mg/Nm?®

SO, emissions: 29.36 mg/Nm?®

2" The 9.53 million m? includes the 1.29 million m? currently heated by the 50 small coal-fired boilers.
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Table 22: Main works in Jingiao heating zone.
Project Works Description
2x70 MW low NOx natural gas-fired boilers and two air-
preheaters and two economizers

1 Boiler Room

Main Works 5 Primary Heat 4055 km
Supply Network
3 HESs 47 substations

Each gas boiler is installed with one blower. Boiler flue gas
is discharged to atmosphere via funnel and chimney.
Water Treatment Circulating water pump, make-up pump, softwater

Facility preparation equipment, deaerator, etc.,

Return water of primary network is sent back to boiler room
through deaerator and circulating water pump. Heat supply
network is constant pressure by make-up pump. Make-up
water is sent to circulating water pump inlet by softening
process and deaerator and send back to boiler combined
with return water of primary network.

Gas Pressure After the natural gas pressure is reduced to 0.3-0.4 MPa,

1 Burning system

Ancillary Works 3 Thermal System

4 Regulating the gas is sent to the burner in the boiler room by DN 600
Station pipeline.
1 Water Supply Production and domestic water source is municipal water.

Production and domestic wastewater will be discharged to
the municipal sewage pipeline network
Two-circuit power will be supplied by Heihe transformer
substation.
Comprehensive administration building, canteen and living
quarters.
Low NOx natural gas fired burners will be used. Flue gas
will be vented via seven 2.0 m diameter 30 m tall chimneys.
Low-noise equipment with noise reduction measures like

2 Noise Control noise elimination, damping, sound insulation and

enclosures will be used.

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Jingiao Heating Resource
Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.,
and Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility Study Report,
2016.

2 Wastewater

Public Utilities 3 Power Supply

4 Office

1 Boiler Emissions

Environmental
Protection

d) Site Layout and Buildings

119.  The general layout of the site includes five areas: the main plant area, gas pressure
regulation station, water supply facility, electrical substation, and complex and office area. In
addition, there are three unoccupied areas reserved for future use. Within the main plant
area, the units or facilities are installed successively from west to east: gas-fired boiler
house — blowing fans — chimney. Auxiliary operations and services will be installed around
the main plant, including the office and administration center, water service facility, electrical
substations, etc. The detailed layout of the plant is shown in Figure 18, while Table 23
provides data on HSP buildings. The HSP location and chimney height would be
unchanged.
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Figure 18:Jingiao HSP site layout.

Source: Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility Study
Report, 2016.

e) Primary Transmission Network and HESs
120. The primary network will be 40.55 km of direct-bury pre-insulated bonded pipe with

diameters ranging from DN 150 to DN 1200 mm. A total of 44 HESs will be constructed,
ranging in service area size from 20,000 to 180,000 m? (Figure 19 and Table 24).
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Table 23:Jingiao HSP buildings.
Building Building

Footprint

No. Name (mz) Areza Height Notes
(m?) (m) _ _
1 1# Boiler House 5462.73 546273 12 4 Chimneys 30m High
®=2000mm
2 Gas Station 720 -
3  Water Tank 260 -
4  Pump Room 480 480 3.5
5  Well Pump Room 35.64 35.64 3.5
6 Substation 6300 420 5
7  Complex 1136.4 5683.2 13.5
8 Canteen and Dorm 2246.7 4383.2 8
9  Customers Center 571 571 3.5
10 Mechanic and Storage 1152 1152 6
11 Guardhouse 21.8 21.8 3
Total 23849 23672.3
Source: Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility
Study Report, 2016.
Table 24: HESs in Jingiao heating zone.
Capacity 3MW 4MW 5MW 6MW 7MW 8MW 2x4MW
Quantity 2 1 2 8

Capacity 2x5MW 2x6MW  2x7MW  2x8MW  3x4MW  3x5MW  3x6MW

Quantity 16 3 2 4 8

Source: Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility
Study Report, 2016.

121. Long transmission line: To utilize energy of Jingneng CCHP, located 26 km away
from the urban area of Hohhot., a long transmission line from Jingneng CCHP will be built to
connect Xinjiayin heating zone and Jingiao heating zone. The proposed routine from
Jingneng CCHP to area was carefully surveyed. To ensure reliability and sustainability of
long transmission line, specific technical requirement for insulation material will be selected.
Detailed stress analysis will be done during the detailed engineering design to mitigate
stress fatigue failure of some components. Right compensator shall be selected in
accordance with stress analysis and technical application of various compensators.
Corrugated stainless steel compensator which is well isolated for waterproof will be used for
the project.
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Figure 19:Jingiao primary network.
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Source: Due Diligence Review of Low-carbon District Heating Project in IMAR Feasibility
Study Report, 2016.
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G. Implementation Arrangements

122. The Government of IMAR (GIMAR) is the executing agency (EA) and the Hohhot
Chengfa Heating Company (HCHC) is the implementing agency (IA), which is responsible
for day to day project management, including contractor management, operation and
maintenance, and social and environment safeguard monitoring and assurance. The
HCDIO™is engaged to provide management oversight to the HCHC; to liaise with the
GIMAR, and Hohhot municipal government; to provide support and supervision in the
project procurement; and to provide timely managerial and technical support to the IA to
ensure the timely project implementation as well as good governance of the project. The
HCDIO and HCHC will jointly establish a project management office (PMO).The HCHC has
appointed three Branches which will have direct responsibility for each heating zone.The
HCHC’s Production Safety Office has primary responsibility for environmental, health and
safety and has a staff of 22. Each Branch also has a corresponding Production Safety
Office, typically with a staff of 10.

H. Budget and Time Schedule

123. The Project cost is estimated at 2.389 billion CNY ($391.86million).The ADB loan
will finance38.3% (914.54 million CNY or $150 million) from ordinary capital resources, the
IA will finance 20.3% (484.600 million CNY or $79.482 million), and the Shanghai Pudong
Development Bank will finance 41.4% (990.7000 million CNY or $162.377 million).

124. The total construction period for the Project will be approximately 5Syears.
Construction will be undertaken in a phased approach, with detailed design, construction,
equipment installation and trial operation expected to take about 50 months for each
heating zone:

Feasibility research phase 8 months
Preliminary design phase 4 months
Detail design phase 6 months
Construction 16 months
Equipment and pipeline installation 12 months
Combined trial operation 4 months

125. The Project expected lifetime is 25 years.

B The HCDIO will sign onlending agreements with the GIMAR, through Hohhot municipal government, and
will onlend to the HCHC. The HCDIO is directly responsible for making equity contributions amounting to 23%
of the total project cost.
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Iv. DESCRIPTION OF THE ENVIRONMENT

A. Location

126. The Project is located in eastern Hohhot City, Inner Mongolia Autonomous Region
(IMAR), in north-central PRC. IMAR borders Mongolia, and Russia to the north; Gansu and
Ningxia provinces to the southwest; Ningxia, Shaanxi, Shanxi and Hebei provinces to the
south; and Liaoning, Jilin and Heilongjiangprovinces to the southeast and east (Figure 1).
Hohhot is a prefecture level city, located on the northern edge of Hetao Plateau, south of
Gobi desert. It consists of four urban districts, which are Huimin; Xincheng; Yuquan; and
Saihan districts; and five rural counties, which are Toghoh county; Wuchuan county;
Horinger county; Qingshuihe county; and Tumed Left banner. Total area of Hohhot is
17,224 km?, containing 2,054 km? (11.9%) of urban and 15,170 km? (88.1%) of rural areas.

127. The Project consists of three heating zones, which aremixed residential, commercial
and industrial areas, located in the northeastern, eastern and southeasternparts of Hohhot
City.

- The Haoqgingyingheating zone is located in Xincheng District in northeastern Hohhot
(geographic coordinates 40°53'9.80"N 111°44'42.73"E). The 202,060 m? trapezoidal
shaped HSP site is west of Shaliang village and south of national road 110.This
relatively undeveloped area is agrowth area for Hohhot'’s future urban and
commercial development, and has recently seen housing and other developments.

- The Xinjiaying heating zone is located in Saihan District in central eastern Hohhot,
adjacent to the site of the existing HSP owned by HCDIO (40°47'32.55"N,
111°46'8.35"E). The 105,087.86 m?HSP site is south of the Ruyi River, north of
Guihua 7 Street and East of Guihua 3 Street.This area was previously farmland, and
is designated for future urban expansion.

- The Jingiao heating zone is also located in Saihan District in southeastern Hohhot,
5.5 km north of the existing Jingiao CHP.The 131,701 m”HSP site is east of
Fengzhou road, west of Labaying road, north of South Third Ring Road and south of
Shijiedajie (40°45'21.54"N, 111°44'46.21"E). The site consists of an abandoned
brick and tile factory and unused land, and is considered waste land.

B. Physical Resources
1. Geography

128. Hohhot is on the northern edge of the Hetao Plateau (upper reaches of the Yellow
River) and the southern edge of the Gobi Desert. It has an elevation of 1,065 masl. It is
located on an alluvial fan with mainly sandy or sandy clay soils. The urban topography is flat,
though the Daging Shan Mountains are immediately to the north (Figure 20) and the Man
Han range is to the southeast. All three heating zone sites have flat topography.

129. According to the PRC Earthquake Parameter Map (GB 18306-2001) Hohhot is in
Earthquake Intensity Zone VIII, a zone where the peak ground acceleration is 0.20 g.™All
buildings will be designed in accordance with Earthquake Intensity Zone VIII requirements
in Code for Seismic Design of Buildings (GB 50011-2010). However, the PRC EIA reports

" g= acceleration due to gravity at the Earth's surface (9.8 m/s?); 10 % probability of being exceeded within 50

years.
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that all three heating zone sites are geologically stable and there is no risk of soil
liquefaction. The Hohhot Land and Resources Bureau has confirmed that there are no
geologicalrisks at any of the sites.'

Figure 20:Hohhot topography.
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Source: Google Maps, 2014.

2. Meteorology and Climate

130. Hohhot has a temperate continental monsoon climate, with long cold dry winters,
short hot summers, and dry windy springs. The PRC ElAs indicate that region's annual
average temperature is 8.7 °C, the maximum temperature in July is 38.5 °C, and
theminimum temperature in Decemberis -27.6 °C. Annual average atmospheric pressure is
896.2 hPa; annual average relative humidity is 52%; annual precipitation is 393.2 mm, with
April to October accounting for about 94.0% of the total rainfall throughout the year. Annual
evaporation is 1,361.5 mm, and the area receives an annual average of 2,662.7 hours
sunlight.Table 25 presents a summary of climatic data from 1971 to 2000, provided by the
China Metrological Administration.

131. Hohhot is under the Mongolian high pressure zone in winter, and the atmospheric
structure is stable and wind speedsare relatively low. Annual average wind speed is 1.8 m/s.
Maximum wind speeds are in the spring in April and May at 2.65 m/s (April). Minimum wind
speed are in January and December at 1.35 m/s (December). Wind speeds tend to be
higher during the daytime than at night, and minimum wind speed occurs at around 8 am.
Based on 30 years of weather data, the most frequent wind directions in each month are
northwest (NW), east (E) and southwest (SW). The predominant wind direction from
October to May is NW. This includes the winter heating season, and thus has a direct

> Based on meeting with Mr. Xie Heping of the Hohhot Land and Resources Bureau Feb 12, 2014.
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influence on pollution dispersion from heating plants. The predominant wind direction in
summer and autumn (June, July and September) is E, while the most frequent wind
direction in August is SW (Figure 21). All three HSPs have been sited to take into account
the predominant NW wind direction during the heating season, with sparsely populated
areas to the SE.

Table 25:Climate data for Hohhot, 1971-2000.
Climate data for Hohhot (1971-2000)

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
‘?“i’gi:a?g -5  -04 7 163 232 273 285 264) 212) 141 44 -32 13.32
A"e"‘f,ge'm” -168 -128 -55 16 82 133 164 148 83 1 -7 -142  0.61
Precipit-
ation 26 52 102 135 276 472 1065 1091 474 207 62 18 398
Avg.
precipit-
aiondays 25 28 34 37 6 89 129 127 83 45 24 18 699
(2 0.1 mm)

% humidity 58 52 46 37 39 47 61 66 62 59 59 59 53.8

Mean
monthly
sunshine
hours

Source: China Meteorological Administration, 2009.

180.7 198.3 2455 268.6 2945 291.3 264.9 2552 252.1 244.8 1953 171 2,862.20

3. Water Resources
a) Surface Water Resources

132. Rivers in the Hohhot area belong to the Yellow, Daheihe and Hunhe river systems
(Figure 22).

133. Hohhot is on the northern edge of the Hetao Plateau (upper reaches of the Yellow
River). In the Hohhot region the Yellow River flows from Shisifenzi village southwest of
Hohhot to Dantaizi Village in Qingshuihe County, and has a total length 109.5 km.

134. The Daheihe River is a level one tributary of the Yellow River, originating in
mountains to the east of Hohhot and flowing from northeast to southwest, passing south of
the urban center of Hohhot. It has a basin area of 17,673 k m? and a main stem length of
236 km. Its main tributaries include the Guaijiaofuhe River, Hasuhaitui canal, the Xiaoheihe
River and the Shilawusuhe River. The Daheihe River is characterized by short duration
peak flood flows during the wet season.

135. The Xiaoheihe River is a level one tributary of the Daheihe River, originating in
Wuchuan County and flowing from the northeast to southwest, joining the Daheihe River at
North Hunjin Bridge in Hohhot. The river has a basin area of 2,182 km? and a main stem
length of 104.8 km. According to data from the Erdaohe hydrological station, the Xiaoheihe
annual average runoff is 67.8 million m®, and its average flow rate is 2.15 m%s. Maximum
wet season flow in July and August is 87.5 m% s, and minimum dry season flow is 0.92 m¥s.

136. Huozhai Creek is a level one tributary of Xiaoheihe River, originating from
Jingerliang, Youyouban village and flowing southeast into the Xiaoheihe.
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Figure 21:Wind direction frequency and wind rose diagram by month (based on 30 years
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Figure 22:Hohhot surface water resources.
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Source: Google Maps, 2014.

137. There are no rivers, creeks or streams or other surface water resources on any of
the HSPs in three heating zones. The Hohhot Water Affairs Bureau reviewed the HSP
locations and confirmed that there are no sensitive surface water resources at or near the
sites.'®However, site visits by national and international environmental specialists noted that
there are a series of fish ponds to the northwest of the Jingiao HSPsite, and care will need
to be taken during construction to avoid pond contamination.

b) Ground Water Resources

138. Groundwater resources in Hohhot include both shallow and deep aquifers. The
aquifers are young (Quaternary) sediments of fluvial and lacustrine origin. Groundwater
from shallow aquifers is accessed using traditional open dug wells and more recent hand-
pumped boreholes, usually less than 30 m deep. Boreholes deeper than 100 m tap into the
deeper aquifera, which are often artesian. Within the city limits shallow groundwater
recharge is 9.87 x 10°m®,and annual developed reserves is 10 x 10® m®.

139. The Hohhot Water Affairs Bureau reviewed all three HSP locations and confirmed
that there are no sensitive groundwater resources at or near the sites."”

C. Ecological and Sensitive Resources
140. Hohhot is located in a mid-temperate semi-arid climatic zone. The surrounding area

includes forest (limited), shrubs, grasslandsand steppe meadows. However, the three HSP
sites are all located within urban or semi-rural environments within the city limits with

'® Based on meeting with Wu Li, Section Chief of Water Administration and Water Resources Department,
Hohhot Water Affairs Bureau, Feb 12, 2014.
Ibid.
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surrounding landuse including mixed commercial, residential, agricultural and industrial.
Original vegetation cover has been previously removed, and existing site vegetation is
typically grass or shrubs, or disturbed dirt with little or no vegetation cover (Figure 23).
Based on site visits by national and international environmental specialists, there are no
known rare or endangered flora or fauna, parks, nature reserves or areas with special
national, regional or local ecological significance within or adjacent to any of the sites. In
addition, the Hohhot Forestry Bureau confirmed there are no rare or endangered flora or
fauna at or near the HSP sites.'®The project sites are considered as modified habitat under
ADB’s SPS (2009) definition.

Figure 23:Vegetation coverage at the proposed HSP sites in three heating zones.

(i) Jingiao HSP site, looking to (i) Xinjiaying HSP site, looking (ili)HaoqingyingHSP site,
the north. from the southern boundary to looking from the northern
the north. boundary to the south.

Source: ADB PPTA consultants

141. Sensitive locations for air quality and noise impacts in the heating zone areas were
determined in the domestic ElAs utilizing remote sensing and ground surveys. Figure 24
show sensitive areas for air quality and noise impacts for Haoqingying HSP. There are no
schools, hospital or temples within 3km of the HSP. Figure 25 show sensitive areas for air
quality and noise impacts for the Xinjiaying HSP. The closest school is in Xinjiaying Village,
approximately 0.5 km northwest of the HSP. Figure 26show sensitive areas for air quality
and noise impacts for the Jingiao HSP. The closest school is approximately 1.4 km west of
the HSP, while the closest hospital is 1.1 km to the west. Table 26, Table 27 and Table 28
present corresponding data on sensitive areas for air quality and noise impacts for the three
HSPs.

'® Based on meeting with Mr. Wang Hao, Chief Engineer, Hohhot Forestry Bureau, Feb 12, 2014.
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Source: EIA Table Reprt: Low-carbon
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Heating Project of Inner Mongolia,Haogingying Heating Plant

of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

Table 26:Sensitive areas (air quality, noise), HaogingyingHeating zone.

Sensitivity No Area Direction Distance Function Protection

1 Halagin NW 4.2km Residential Area Class Il

2 Henan NW 3.7km Residential Area Class I

3 Dongliang NW 3.8km Residential Area Class Il

4 Halageng N 3.3km Residential Area Class I

5 Woulanbulang N 3.6km Residential Area Class I

6 Yushugou NNE 4.6km Residential Area Class I

7 Taosihao NE 4.9km Residential Area Class Il

8 Shenggaiying NE 2.3km Residential Area Class I

9 Shaliang village SE 83m Residential Area Class I

Air quality 10 Zhengjiashaliang SSE 0.8km Residential Area Class Il
11 Dongiju village SE 0.9km Residential Area Class Il

12 Xindian village SSE 1.6km Residential Area Class Il

13 Tali village ESE 2.5km Residential Area Class Il

14 Heituao village SE 5.3km Residential Area Class Il

15 Haogingying town WSW 2.3km Residential Area Class Il

16 Hohhot urban area SW 4.5km Residential Area Class I

17 Waterbank town S 4.2km Residential Area Class I

18 Municipal government SSwW 4.8km Office Area Class I

19 Jinxiuyuan SE 4.5km Residential Area Class Il

Noi Shaliang . .

oise 9 E 83m Residential Area Class Il

(east of project site)

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia, Haoqingying Heating Plant
of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.
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Figure 25:Potentially s
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Source: EIA Table Report: Low-carbon Heating Project of Inner Mongoli, Xinjiaing Heaing Plant of
Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

Table 27:Sensitive areas (air quality, noise), Xinjiayingheating zone.

Sensitivity No Area Direction Distance Function Protection
1 Xianggeli N 2.2km Residential Area Class Il
2 Yiliaodong Guoji Huayuan NW 2.0km Residential Area Class Il
3 Xiaochang Kulun village NW 2.5km Residential Area Class Il
4 Maidixun Huayuan NW 1.5km Residential Area Class Il
5 Gonghui plot NW 2.0km Residential Area Class Il
6 Aohua Chengshi Huayuan N 1.69km Residential Area Class Il
7 Wanlishuian Jiayuan N 1.7km Residential Area Class Il
8 Hepanjiayuan N 1.9km Residential Area Class Il
9 Shuimunianhua plot N 1.1km Residential Area Class Il
Xinjiaying village NW 0.3km Residential Area Class Il
10  Party School of Inner
Air quality Mongolia NW 0.5km School Class Il
Inner Mongolia
11 Administra%ive College w 0.9km School Class Il
12 Baoquan village w 1.9km Residential Area Class Il
13 Xibazha village w 0.7 km Residential Area Class Il
14  Residential buildings E 40m Residential Area Class Il
15 Helin village E 1.4 km Residential Area Class Il
16 Fanjiaying SW 1.6 km Residential Area Class Il
17 West Gulou village SW 0.6 km Residential Area Class Il
18  East Gulou village S 0.5 km Residential Area Class Il
19 Liujuniu village SE 2.3 km Residential Area Class Il
20 East Labaying village SW 2.6 km Residential Area Class Il
21 Xibazha Center School NE 21. km School Class Il
Noise 14  Residential buildings E 40m Residential Area Class Il

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia, Xinjiaying Heating Plant of
Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

57



Figure 26:Potentially sensitive sites,air quality and noise,Jingiao heating zone.
J . (o “| '_\ <. . ‘
1 meRa - EREHS

. 4
= oanne
RN e L

! ”~

27 B

T Y
L EREE !
: (B X -

-
2
oo

g =y

1la
Ty Mg, o 41b
Lt 2
1235 X% "122
" 14 WS
B 1 T 1
— gy SRAH 15

16 mekE
b, 1" % 3 y

wiE

p/

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia, Jingiao Heating Plant of
Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

Table 28:Sensitive areas (air quality, noise), Jingiaoheating zone.

Sensitivity No Area Direction Distance Function Protection
1 Xinkang Jiayuan NW 2.5km Residential Area Class Il
2 Saihan Dasha NW 2.4 km Office Class Il
3 Wandijiahua NW 2.1km Residential Area Class Il
4 pranch school of Beling NW 2.0km School Class Il
5 Zhengfa NW 2.1km Residential Area Class Il
6 Fanjiaying NE 2.3km Residential Area Class Il
7 East Gulou village NE 0.7km Residential Area Class Il
8 East Labaying village N 178m Residential Area Class Il
9 Zhenglabaying village N 21m Residential Area Class Il
10  Residential buildings N 168m Residential Area Class Il
Air quality 11a  Saihan District Hospital NW 1.5km Hospital Class Il
11b  Xiyingzi village NW 0.8Km Residential Area Class Il
11c  Jingiao Primary School w 2.1km School Class Il
12a  No. 17 Middle School w 1.4km School Class Il
12b  Petrochemical hospital w 1.1km Hospital Class Il
13  Petrochemical company w 0.9km Residential Area Class Il
14  PetroChina Hohhot refinery w 1.2km Residential Area Class Il
15  East Heihe village Sw 1.0km Residential Area Class Il
16  Meidi Jiayuan Sw 1.5m Residential Area Class Il
17 Maoshengying SW 1.0km Residential Area Class Il
18  Zhiliang plot SW 1.4km Residential Area Class Il
19  Geertu village S 1.1km Residential Area Class Il
Noise 10  Zhenglabaying buildings N 168m Residential Area Class Il
10 Zhenglabayings buildings W 21m Residential Area Class I

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia, Jingiao Heating Plant of
Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

58



D. Socio-economic and Cultural Resources
1. Socioeconomic Status
a) IMAR and Hohhot

143. Hohhot, the capital of IMAR, is at the center of the region's politics, economy and
culture. Located in south central IMAR, Hohhot is an important land and air hub-city, linking
Beijing with northwest China. Hohhot Airport flies over forty air routes to various major
domestic cities, and flies two direct routes to Mongolia and Russia.

144. Hohhot city is a prefecture level city, meaning that it administers both itsurbanarea
and the rural regions in its vicinity. The administrative area includes 4 urban districts
(Huimin District, Xincheng District, Yuquan District and Saihan District), Hohhot
Economic and Technological Development Zone, and 5 rural counties (Togtoh County,
Wuchuan County, Horinger County, Qingshuihe County and Tumed Left Banner). They are
further divided into 20 urban sub-districts, and 96 townships. The three heating zones under
the Project are located in Xincheng and Saihan urban districts.

145.  Hohhot has a total area of 17,224 km®. The land area of the rural portion of Hohhot
is 15,170 km? (88.1% of the total land area), while the urban area is 2,054.0 km? (11.9% of
the total land area). The urban area includes a built-up (city) area of 79.2 km®.Hohhot has a
population of 2.9488 million (2012), including the urban area with a population of 1.9233
million and the rural area with a population of 1.0255million.

146. Hohhot has 12 ordinary universities with over 200,000 students; 63 vocational
schools with 33,000 students; 140 hospitals and health centers; 13 health epidemic
prevention stations; and 21 maternity and child health centers.

147. General socio-economic data for IMAR and Hohhot is presented in Table 29.

Table 29:General socio-economic data of Hohhot and IMAR (2011).

Indicator Unit Hohhot IMAR
Population person 2,948,000 24,817,000
Urban Y% 65.2 56.6
Ethnic minority Y% 13.4 21.8
GDP CNY billion 217.7 1,436.0
Primary sector % 5.0 9.1
Secondary sector % 36.3 56.0
Tertiary sector % 58.7 34.9
Per capita GDP CNY 75,266 57,974
Rural per capita income CNY 10,038 6,642
Urban per capita CNY 28,877 20,408
income
Urban poor (Dibao) % 6.5 8.0

Source: IMAR and Hohhot Statistical Yearbooks, in Social Analysis Report, IMAR District Heating
Supply Project, Dec 2013.

b) Heating Zone Areas
148. General socioeconomic data for the two districts where the heating zones are to be

implemented is presented are given in Table 30. The socioeconomic conditions of the two
project districts are superior to that of Hohhot as a whole.
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Table 30: Socioeconomic profiles of project districts (2012).

Indicator Unit Xincheng District Saihan District
(Haoqgingyingheating zone) (Xinjiaying and Jingiao
heating zones)
Population person 367,522 416,897
Male % 49.8 50.4
Female % 50.2 49.6
Urban % 86.3 63.3
Ethnic minority % 20.4 17.5
Households No. 128,464 143,078
Urban per capita income CNY 31,741 30,808
Urban poor (Dibao) person 8,543 11,637
Urban poor (Dibao) % 2.7 4.4
HH size™ person 2.86 2.91
Employed per HH person 1.26 1.35
Employment rate % 49.4 49.4

Average per capita

. CNY 31,741 31,741
Income

Source: Hohhot Statistical Yearbook (2012), in Social Analysis Report, IMAR District Heating Supply
Project, Dec 2013.

c) Project Beneficiaries

149. The beneficiaries of the Project include both current and potential future heat users
(Table 31). The potential future users include current residents with heating from small
boilers and home stoves and residents who will settle in the heating zone areas. Using an
average household (HH) size of 3.0 persons, by 2020 the Project will benefit an estimated
294,500 user HHs with a population of 883,500:

i)  The Haogingyingheating zone will benefit 87,000 HHs with 261,000 residents.

i)  The Xinjiaying Heating zone will benefit 68,000 HHs with 204,000 residents.

i) The Jingiao Heating zonewill benefit its current users of 66,500 HHs with 199,500
residents through peak regulation, and will benefit an additional 73,000 HHs with
219,000 residents as a result of increased capacity.

Table 31:Project beneficiary HHs (2020).

CurrentBeneficiaries PotentialBeneficiaries Total
Heating zone  No. of No. of No. of No. of No. of No. of
HHs residents HHs residents HHs residents
Jingiao 66,500 199,500 73,000 219,000 139,500 418,500
Xinjiaying 68,000 204,000 68,000 204,000
Haoqingying 87,000 261,000 87,000 261,000
Total 66,500 199,500 228,000 684,000 294,500 883,500
22.6% 77.4% 100%

Source: IA and consultants’ estimations in Social Analysis Report, IMAR District Heating Supply
Project, Dec 2013.

19 Acording to the socioeconomic survey, average HH size is 3.11 and 3.02 for rural and urban HHs

respectively.
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2. Industry

150. Hohhot is a major industrial center within IMAR. It has the third-largest economy in
the province, with a GDP of RMB 247.56 billion in 2012, accounting for approximately 15.5%
of the province's total.

151.  The city's six pillar-industries are dairy processing, electricity, electrical information,
biopharmaceuticals, chemical metallurgy and machinery manufacturing. Hohhot is
renowned as the “Home Town of Milk” in China, andits milk products are distributed to all of
the major domestic markets.

152. As aneconomic center in IMAR, Hohhot has been expanding its urban area since
the 1990s. The completion of a new office tower for the Hohhot Municipal Government in
eastern Hohhot marked a shift of the city center to the eastern growth areas. Major
economicindicators for Hohhot are presented in Table 32.

Table 32:Major economic indicators (2012).

Indicator Value
Population (million) 2.95
GDP (RMB billion) 247.56
GDP Composition

Primary Industry 4.90%

Secondary Industry (Industry &Construction) 36.40%

Tertiary Industry (Service) 58.70%
GDP Per Capita (RMB) 83,952
Unemployment Rate 3.63%
Fixed Asset Investment (RMB billion) 130.14
Utilized FDI (USD million) 616.94
Total Import & Export (USD million) 1,701.28
Export (USD million) 832.92
Import (USD million) 868.36
Sales of Consumer Goods (RMB billion) 102.23

Source: Hohhot Economic and Social Development Report 2012 (http://china-trade-
research.hktdc.com).

3. Tourism and Physical Cultural Resources

153. Hohhot has only been capital of IMAR since 1947, and as a new capital historical
and tourist sites are somewhat limited. Tourist attractions include cultural sites such as
WanbuhuayanPagoda, Da Zhao Temple, Zhaojun Tomb, Wusutuzhao Temple, Xilituzhao
Palace, and the Great Mosque, as well as natural sites such as Wusutu National Forest
Park, the Hasu Sea, Da Qingshan Safari Park, and the plateau grasslands.

154. The Projectsites are not on or near any tourism sites, and there are no know
Physical Cultural Resources (PCRs) within or adjacent to the sites other than a tomb
approximately 100 m south of the Jingiao HSP boundary near the existing access
road.?°Care will need to be taken during construction to protect the tomb.

20 Physical cultural resources (PCRs): movable or immovable objects, sites, structures, groups of structures,

and natural features and landscapes that have archaeological, paleontological, historical, architectural,
religious, aesthetic, or other cultural significance. Physical cultural resources may be located in urban or rural
settings and may be above or below ground or under water. Their cultural interest may be at the local,
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Figure 27:Tomb located south of the Jingiao HSP site.

Source: The ADB PPTA consultant, 2014.

E. Environmental Baseline Monitoring
1. Overall Hohhot Air Quality

155. Table 33and Figure 28present summary air quality data for SO, and NO,, the two
primary pollutants of concern in natural gas fired boilers. The data was provided by the
Hohhot EPB, and is drawn from a total of 8 automated continuous air quality monitoring
stations (Figure 29). The data shows that air quality in Hohhot was generally in compliance
with relevantstandards for SO, although there was a peak in 2007, and that NO, levels have
been well below the applicable standards. Both pollutants are showing a downward trend in
annual average concentrations from peak levels in 2007.

provmmal national, or international level. Within the Project area these could include:
Funeral site: graves, cemeteries, shrines, stupas.
Religious buildings: Temples or Pagodas, complete or ruins.
Religious objects: Buddhist images or sculpture.
Sacred sites: sacred caves, forest, hills or cliffs.
Historical sites or objects: artifacts, tools, relics, memorials.
Spirit sites: sites residents believe are occupied by a spirit (house, tree, stone, etc.).
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Table 33:Air Quality Monitoring Data of Hohhot City from 2000 to 2012, (Annual Average
Air Quality in mg/m®)

Year SO, NO,
2000 0.034 0.031
2001 0.029 0.039
2002 0.030 0.036
2003 0.031 0.043
2004 0.027 0.044
2005 0.036 0.037
2006 0.039 0.043
2007 0.064 0.048
2008 0.049 0.046
2009 0.049 0.040
2010 0.045 0.033
2011 0.054 0.039
2012 0.049 0.035
PRC Standard (Class 0.060 0.080

Il, GB3095-1996)

Source: Hohhot Municipal EPB, 2014

Notes:

1) Prior to 2001 monitoring was undertaken manually. Data from 2001 and on is averaged
from 8 automated continuous monitoring stations (see Figure 3).

2) Bold denotes a standard exceedance. Please note that the above table, provided by EPB,
refers to the previous PRC ambient air quality standards (GB3095-1996). In the new PRC
ambient air quality standards (GB 3095-2012), the Class 2 annual average NO, standard is
0.04 mg/ m® while the Class 2 annual average SO, standard remains 0.060 mg/ m°. These
standards are phased-in beginning in 2012 for some cities and by 2016 for all cities

nationwide.

Figure 28:Air Quality Monitoring Data of Hohhot City from 2000 to 2012, (Annual Average
Air Quality in mg/m®).
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Figure 29:Location ofHohhot EPB Automated Continuous Air Quality Monitoring Stations in
Relation to Approximate Location of HSP Sites
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2. Site Specific Ambient Air Quality — Initial Assessment, January 2014

As part of the domestic EIA process, baseline environmental monitoring was conducted by
Lvsejingcheng (Beijing) Physical and Chemical Testing Technology Ltd. at two locations at
each heating zone site. Monitoring was undertaken continuously over a 7 day period from
January 15 to 21, 2014 (e.g. during the heating season) for SO, and NO, (1-hour average
concentrations) and TSP, PMo, PM, 5, SO, and NO, (24-hour average concentration). Wind
direction, wind speed, air temperature, barometric pressure, cloud cover and other
meteorological parameterswere also monitored.

156. Table 34presents data forthe monitoring sites, while Figure 30, Figure 31 and
Figure 32show their locations.Table 35to Table 40presents summaries of the ambient
monitoring results for all three heating zones. The results indicate that the overall air quality
at the heating zone sites is good, and all results for TSP, PM;o, SO, and NO, were in
compliance with Class Il PRC standards. However PM,s levels exceeded the 24-hour
standards at all three heating zones. The most likely causes are vehicle exhaust and coal-
fired flue emissions.
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Table 34: Ambient air quality monitoring station locations and parameters monitored.

Heating

. . Distance . Standard
Zone/ Direction Site .
No Monitoring  from HSP from HSP Function (GB3095— ParametersMonitored
Site (km) 2012)
HaoqingyingHeating Zon
1 HSP site - - - Class Il SO, NO,. 1-Hour
Average
Xindian SSE 16 hesdental  glass iy TSP, PMio, PMas,
9 SO, NO,. 24-Hour
Average
Xinjiaying Heating Zone
1 HSPsite - - - Class Il SO, NO,. 1-Hour
Average
East Gulou Residential
village S 0.5 area Class Il TSP, PMyo PMas, SO,
NO.,. 24-Hour Average
Jingiao Heating Zone
1 HSP site - - -- Class I SO, NO,. 1-Hour
Average
Geertu Residential
2 Village S 11 area Class Il TSP, PMyo PMys SO

NO.,. 24-Hour Average

Sources: EIA Table Reports: Low-carbon Heating Project of Inner Mongolia,Haoqgingying, Xinjiaying
and Jingiao Heating Resource Plants of Hohhot City Development Company, March 6 2014.
Prepared by Zhong Ye Dong Fang Ltd.

Figure 30:Ambient air g zone.

uality monitoring sites, HaogingyingHeating
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Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating

Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong
Fang Ltd.
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Figure 31: Ambient aquuallty monltorlng S|tes Xlnjlaylng Heating zone.

Source: EIA Tabular Report: Low-carbon Heatmg Project of Inner Mongolia Xinjiaying Heating
Resource Plant of Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye
Dong Fang Ltd.

Flgure 32: Ambrent air quality monrtorrng sites, Jingiao Heatlng zone

Source: EIA Tabular Report Low carbon Heating PI‘O]eC'[ of InnerMongolla Jingiao Peak Adjustment
Heating Resource Plant of Hohhot City Development Company, January 25, 2014. Prepared by
Zhong Ye Dong Fang Ltd.
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Table 35:Haoqgingyingambient air quality monitoring results, TSP, PM;o PM, 5 24-Hour

Average.

TSP 24-Hour Average

. Averaging Worst Case
No Monitoring Site Con;entratlon mg/m? (Class I, Periods Exceedance
(m";?r?‘% GB3095-2012)  Exceeding  of Standard
Standard (%) (%)
1 HSP site 0.267--0.269 0 -
2 Xindian Village 0.266--0.272 0 -
PM,,24-Hour Average
. Averaging Worst Case
No Name Conge:tratlon Periods Exceedance
(mag /%es) Exceeding of Standard
Standard (%) (%)
1 HSP site 0.130--0.136 0 -
2 Xindian Village 0.131--0.136 0 -
PM, s24-Hour Average
. Averaging Worst Case
No Name Con;erl:tratlon Periods Exceedance
(mz /rg:‘es) Exceeding of Standard
Standard (%) (%)
1 HSP site 0.081--0.092 100 23
2 Xindian Village 0.083--0.094 100 25

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating
Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong

Fang Ltd.

Table 36:Haoqgingyingambient air quality monitoring results, SO, and NO,, 1-Hour and 24-

Hour Averages.

S0O21-Hour Average

S0,24-Hour Average

Standard Avera

ging Worst Case

Averaging
. 3 - . Standard N Worst Case
No Site Con;z:g:tlon (g:gg:" E:f;f(ﬂ,s,g Exceedance Concentration mg/m3 (Class Esg:;(ﬂzg Exceedance
(mgim’)  GB3095- Standard ' StIndard b Gors) . Standard O SEdard
2012) (%) (%)
1 ?ou'gc_:t 0.034--0.043 0 - 0.038--0.039 0 -
)F(Jin(inan 500 150
2 . 0.033--0.046 0 - 0.038--0.039 0 -
Village
NO21-hour average concentration NO224-Hour Average
Standard Averaging Averaging
No Concentration mg/m3 Periods Worst Case Concentration Stagdard Periods Worst Case
Name r Exceedance mg/m" (Class . Exceedance
Range (Class I, Exceeding ¢ oo yard I, GB3095- EXCeeding o4 oo ndard
(mg/m°~) GB3095- Standard (%) ’ 2012) Standard (%)
2012) (%) (%)
1 SuC 0.084-0.044 0 . 0.036--0.037 0 .
)F(Jimjjian 200 1080
Village 0.034--0.042 0 - 0.036--0.037 0 -

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating
Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong

Fang Ltd.
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Table 37: Xinjiaying ambient air quality monitoring results, TSP, PM;, PM, 5 24-Hour

Average.
TSP 24-Hour Average
. Standard Averagin Averagin
No Monitoring Site Con;t;r:‘tr:tlon mg/m® (Class I, Peric?dsg Peridqug
(me /rﬁ"a) GB3095-2012)  Exceeding Exceeding
Standard (%) Standard (%)
1 HSP site 0.281--0.291 0.030 0 -
2 East Gulou Village 0.281--0.283 ] 0 -
PM,, 24-Hour Average
Standagd Averaging Averaging
. mg/m Periods Periods
No Name Concentrat/log Range (Clgss I, Exceeding Exceeding
(mg/m’) GB3095-  Standard (%) Standard (%)
2012)
1 HSP site 0.129--0.139 150 0 -
2 East Gulou Village 0.130--0.137 ' 0 -
PM, s24-Hour Average
Standagd Averaging Averaging
. mg/m Periods Periods
No Name Concentratlo? Range (Clgss I, Exceeding Exceeding
(mg/m’) GB3095-  Standard (%) Standard (%)
2012)
1 HSP site 0.086--0.097 075 100 29
2 East Gulou Village 0.084--0.095 ' 100 27
Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Xinjiaying Heating

Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong
Fang Ltd.

Table 38: Xinjiaying ambient air quality monitoring results, SO, and NO,, 1-Hour and 24-

Hour Averages.
S021-Hour Average S$0:24-Hour Average
Standard Averaging Averaging
. Concentration mg/m3 Periods Worst Case Concentration Starsldard Periods Worst Case
No Site R . Exceedance mg/m” (Class . Exceedance
ange (Class I, Exceeding of Standard Range3 Il, GB3095- Exceeding of Standard
(mg/m~) GB3095- Standard (%) (mg/m°~) ’ 2012) Standard (%)
2012) (%) ° (%) °
Sub- 4 034--0.048 0 - 0.039--0.040 0 -
project
East .500 150
2 Guloy ©-033--0.047 0 - 0.038--0.039 0 -
NO.1-hour average concentration NO->24-Hour Average
Standard Averaging Averaging
. 3 N Worst Case . Standard . Worst Case
No Name Concentration mg/m Perlod_s Exceedance Concentration mg/m® (Class Perlod_s Exceedance
Rang% (Class ll, Exceeding of Standard Fiange3 Il. GB3095- Exceeding of Standard
(mg/m°~) GB3095- Standard (%) (mg/m°~) ’ 2012) Standard (%)
2012) (%) ° (%) °
?O“.Z;t 0.035--0.045 0 - 0.037--0.039 0 -
Pt 200 .080
2 Gulou 0.034--0.044 0 - 0.037--0.038 0 -
Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Xinjiaying Heating

Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong
Fang Ltd.
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Table 39: Jingiao ambient air quality monitoring results, TSP, PM;y PM, 5 24-Hour Average.

TSP 24-Hour Average

Standard Averaging Averaging
No Monitoring Site Concentration mg/m3 Periods Periods
Range (Class I, Exceeding Exceeding
(mg/m?) GB3095- Standard Standard
2012) (%) (%)
1 HSP site 0.272--0.277 0.030 0 -
2 Geertu Village 0.244--0.263 ] 0 -
PM,24-Hour Average
Standard Averaging Averaging
No Name Concentration mg/m?® Periods Periods
Range (Class I, Exceeding Exceeding
(mg/m®) GB3095- Standard (%) Standard (%)
2012)
1 HSP site 0.126--0.136 150 0 -
2 Geertu Village 0.125--0.135 ] 0 -
PM, s24-Hour Average
Standard Averaging Averaging
No Name Concentration mg/m3 Periods Periods
Range (Class I, Exceeding Exceeding
(mg/m?) GB3095- Standard (%) Standard (%)
2012)
1 HSP site 0.083--0.091 075 100 21
2 Geertu Village 0.085--0.094 ) 100 25

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Jingiao Heating Resource
Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

Table 40: Jingiao ambient air quality monitoring results, SO, and NO,, 1-Hour and 24-Hour
Averages.

S0O21-Hour Average

S0,24-Hour Average

Standard  Averaging .+ case

Standard

Averaging Worst Case

R 3 . R .
No Site Concentration mg/m Perlod_s Exceedance Concentration mg/m® (Class Perlod_s Exceedance
Rang% (Class I, Exceeding of Standard Range3 Il, GB3095- Exceeding of Standard
(mg/m~) GB3095- Standard (%) (mg/m°~) ’ 2012) Standard (%)
2012) (%) ° (%) >
1 SUb - 6033-0.043 0 . 0.037--0.039 0 :
project 500 150
Geertu ' 0 0.038--0.038 ' 0
2 Village 0.034--0.043 - .038--0. -
NO.1-hour average concentration NO->24-Hour Average
Standard Averaging Averaging
No N Concentration mg/m3 Periods Worst Case Concentration Stagdard Periods Worst Case
ame . Exceedance mg/m" (Class . Exceedance
Rang% (Class ll, Exceeding of Standard Fiange3 Il. GB3095- Exceeding of Standard
(mg/m°~) GB3095- Standard (%) (mg/m°~) ’ 2012) Standard (%)
2012) (%) ° (%) °
1 SUb 4 033-0.043 0 . 0.036--0.037 0 -
project
Geertu .200 .080
Village 0.034--0.042 0 - 0.035--0.037 0 -

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Jingiao Heating Resource
Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.

157.

3. Ambient Air Quality — Additional NO, and SO, Monitoring

The ambient air quality monitoring undertaken in January 2014 by the EIA institute
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was sufficient for the atmospheric dispersion modeling of SO, and NOx undertaken in the
PRC EIAs using SCREEN3, a US EPA approved screening model. However, additional
modeling was subsequently undertaken using AERMOD, a US EPA and PRC approved
steady-state plume model, and this required additional and more comprehensive monitoring
for NO, and SO,, the two primary pollutants of concern in natural gas fired boilers (see
Section V.C for additional information on dispersion modeling).

158. Monitoring was undertaken at 10 sites (Table 41 and Figure 33). The sites were
selected based on proximity to the HSPs, prevailing wind directions, and site sensitivity.
Monitoring of NO, and SO, was undertaken continuously from Apr 12, 2014 to Apr 18, 2014.
Sampling frequencyand periods is presented in Table 42.Wind direction, wind speed, air
temperature, barometric pressure, cloud cover and other meteorological elements were also
monitored.

Table 41:Ambient air quality monitoring sites, SO, and NO,,

Applicable

Air Quality
No Name Function Standard Ilrnir:il::ﬁfc:s

(GB3095-

2012)
1 Halagin village Rural residential area Class Il SO, NO,
2 Tali village Rural residential area Class I SO,, NO,
3 Shilandai village Rural residential area Class Il SO,, NO,
4 Inner Mongolia Museum y;ﬁizgzgﬁo(ﬁgwg]reefigle’ntiaI) Class Il SO,, NO,
5 Liujuniu village Rural residential area Class Il SO, NO,
6 Babai village Rural residential area Class Il SO,, NO,
7 Qianbaimiao village Rural residential area Class Il SO,, NO,
8 Hougiaobao village Rural residential area Class Il S0O,, NO,
9 Xiashitouxinying village Rural residential area Class Il S0O,, NO,
10 West Dahei River village Rural residential area Class Il SO,, NO,

Source: Air Quality Modeling Assessment,Low-carbon Heating Project of Inner Mongolia, May 2014.
Prepared by Zhong Ye Dong Fang Ltd.

Table 42:Ambient air quality monitoring sampling frequency, time and periods.

Sampling

Pollutant Frequency Sampling Times Sampling Period

. One hour average: 02:00, 08:00, 45minutes sampling time for
SOz NO. 4 times/day 14:00, 20:00 one hour concentration
SO, NO, 1time/day Daily average: 4:00-24:00 20 hours sampling time for

daily concentration

Source: Air Quality Modeling Assessment,Low-carbon Heating Project of Inner Mongolia, May 2014.
Prepared by Zhong Ye Dong Fang Ltd.
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Figure 33:Ambient air quality monitoring sites, SO, and NO,,

\ Monitoring Sites
e 0 2%km 4
W P A\

Source: Air Quality Modeling Assessment,Low-carbon Heating Project of Inner Mongolia, May 2014.
Prepared by Zhong Ye Dong Fang Ltd.

159. The monitoring results are presented in Table 43 and Table 44. The results confirm
the findings of the more limited monitoring undertaken in January 2014; SO, and NO,
pollution levels in Hohhot are low. 1-hour hour average concentrations of SO,ranged from
12 to 54pg/m3while 24-hour average concentrationsranged from 13 to 24ug/m°. All
concentrations were in compliance with the PRC standards (GB3095-2012). 1-hour average
concentration of NOjranged from 17 to 65ug/mé, while 24-hour average
concentrationsranged from 23-34pg/m®. Again, all concentrations were in compliance with
the PRC standards (GB3095-2012).
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Table 43:Ambient air quality monitoring results, SO,

1- hour Average 24-hourAverage

. Averaging Worst Case . Averaging Worst Case

No Site Aveﬁ:g;ing Con;«;ﬂg:tlon Periods Exceedance Av:':;ing Con;g:g:ﬂon Periods Exceedance

Periods (Mg /m°) Exceeding of Standard Periods (ug /m°) Exceeding of Standard

Standard (%) (%) Standard (%) (%)

1 Halagin village 28 12-38 0 0 7 16-22 0 0
2 Tali village 28 14-43 0 0 7 18-23 0 0
3 Shilandai village 28 14-44 0 0 7 15-23 0 0
4 Inner Mongolia museum 28 18-52 0 0 7 13-24 0 0
5 Liujuniu village 28 14-54 0 0 7 17-23 0 0
6 Babai village 28 14-54 0 0 7 15-23 0 0
7 Qianbaimiao village 28 15-54 0 0 7 18-23 0 0
8 Hougiaobao village 28 16-52 0 0 7 18-24 0 0
9 Xiashitouxinying village 28 15-52 0 0 7 18-24 0 0
10 West Dahei River village 28 13-54 0 0 7 16-22 0 0

Source: Air Quality Modeling Assessment,Low-carbon Heating Project of Inner Mongolia, May 2014. Prepared by Zhong Ye Dong Fang Ltd.

Table 44:Ambient air quality monitoring results, NO,.

1- hour Average 24-hourAverage

. Averaging Worst Case . Averaging Worst Case

No Site Av::'aOfin Con;(;:trgtlon Periods Exceedance Av;aofin Con;t;r:‘tr:tlon Periods Exceedance

Peri c?d sg ( /r?f*) Exceeding of Standard Peri c?d sg ( /rgs) Exceeding of Standard

Hg Standard (%) (%) Hg Standard (%) (%)

1 Halaqin village 28 21-56 0 0 7 23-26 0 0
2 Tali village 28 21-63 0 0 7 24-30 0 0
3 Shilandai village 28 21-63 0 0 7 25-34 0 0
4 Inner Mongolia museum 28 20-62 0 0 7 24-30 0 0
5 Liujuniu village 28 17-65 0 0 7 24-32 0 0
6 Babai village 28 18-65 0 0 7 24-32 0 0
7 Qianbaimiao village 28 17-65 0 0 7 25-33 0 0
8 Hougiaobao village 28 20-62 0 0 7 25-33 0 0
9 Xiashitouxinying village 28 19-62 0 0 7 25-30 0 0
10 West Dahei River village 28 17-65 0 0 7 26-29 0 0

Source: Air Quality Modeling Assessment,Low-carbon Heating Project of Inner Mongolia, May 2014. Prepared by Zhong Ye Dong Fang Ltd.
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4. Groundwater Quality

160. Annual average groundwater quality data (2010) was sourced from the Hohhot
Groundwater Quality Monitoring Station for wells at the following water supply plants: No 1-
5 plants, the plant outside the east gate, the Jinchuan plant and the Ruyi plant (Figure
34).0f the 23 pollutants monitored, 8 are monitored on a monthly basis (pH, Total hardness,
sulphate, chloride, potassium permanganate index, ammonia, fluoride and total coliforms),
and 15 are monitored in January and July (volatile phenols, nitrate nitrogen, nitrite nitrogen,
iron, manganese, copper, zinc, anionic surfactants, cyanide, mercury, arsenic, selenium,
cadmium, chromium V and lead).

161. Annual average monitoring results are presented in Table 45. The results indicate

that groundwater quality in Hohhot is relatively good and is in compliance with the relevant
standard, Class Ill of GB/T14848-93 Quality Standards for Ground Water.

Figure 34:Location of Hohhot groundwater monitoring wells.
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Table 45: Groundwater monitoring data from Hohhot water supply plants, 2010 (annual
averages, units in mg/L except pH).
No 1 No 2 No 3 No 4 No 5 East gate Jinchuan Ruyi Standard

Parameter plant plant plant plant plant plant plant plant

pH 7.4 7.38 7.48 7.37 7.44 7.32 7.55 7.38 6.5-8.5
total hardness 193 208 181 248 195 296 226 211 <450
mg“;e”ria 0.012 0.012 0.012 0012 0012 0012 0012  0.012 <0.2
ﬁgg(a”ga”ate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 <3.0
sulfate, 15 17 10 28 14 25 21 15 <250
nitrite 0.002  0.002  0.002 0.002 0.002 0.002  0.002  0.002 <0.02
mgigeen 126 276 083 436 058 439 1.72 37 <20

chloride 7.71 8.73 5.56 20 6.26 12.6 13.7 10 <250
fluoride 0.35 0.32 0.31 0.3 0.3 0.28 0.29 0.3 <1.0
arsenic 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10°  <0.05
selenium 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10° 0.2x10°  <0.01
mercury 0.10(())_§x 0.108_§x 0.10(())_§x 0.108_§x 0.108_§x 0.10(())_§x 0.?g_§x 0.108_§x <0.001
chromium VI ~ 0.002  0.002  0.002 0.002 0.002 0.002  0.002  0.002 <0.05
iron 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 <0.3
manganese 0.005 0.005 0.005 0.005 0.005 0.005 0.005  0.005 <0.1

copper 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 <1.0
cadmium 0.05x10° 0.05x10° 0.05x10° 0.05x10° 0.05x10° 0.05x10°® 0.05x10° 0.05x10°  <0.01
lead 0.5x10° 0.5x10° 0.5x10° 0.5x10° 0.5x10° 0.5x10° 0.5x10° 0.5x10°  <0.05
zinc 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 <1.0
‘rgﬁ':‘:('js 0.001 0001 0001 0001 0001 0001 0001 0001  <0.002
cyanide 0.002  0.002 0.002 0.002 0.002 0.002 0.002  0.002 <0.05
ot diesolved 260 285 235 340 242 420 318 244 <1000
total coliform <3 <3 <3 <3 <3 <3 <3 <3 <3

Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating
Resource Plant of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong
Fang Ltd.

5. Ambient Noise

162. Lvsejingcheng (Beijing) Physical and Chemical Testing Technology Ltd. was hired to
undertake noise monitoring at the HSP boundaries and adjacent sensitive sites. The
monitoring was carried out at over a 24-hour period on January 19, 2014. Weather
conditions were sunny and cloudless with wind speed less than 5.0m/s, which is in
compliance with relevant PRC meteorological requirementsfor noise monitoring.

163. Monitoring was undertaken with HS 6298 and Aiwa AWA6218 multi-functional
ambient noise detectors. Monitoring at the HSP site boundaries was undertaken in
accordance with the relevant requirements in PRC Noise Standards for Industrial
Enterprises at Site Boundary(GB12348-2008). Noise monitoring at adjacent sensitive sites
was undertaken in accordance with the relevant requirements in PRC Environmental
Quality Standards for Noise (GB3096-2008).Table 46presents the location of the monitoring
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points (site boundaries and adjacent sensitive locations) for the three HSPs, while Figure
35, Figure 36, and Figure 37show their locations.

Table 46: Location of ambient noise monitoring sites.

Heating Monitoring Sites at Monitoring at Adjacent Sensitive Areas
zone HSP Boundary Location Monitoring Sites
: . Shaliang Village , .
o Sites 1 to 6 around site , Site 1, outdoor monitoring
Haoqingying boundary (§outheast of project point at 1° floor
site), 2 story building
Site 1, 3 outdoor monitoring
points at 1%, 3 and 6™
Xinjiaying Sites 1 to 9 around site zaesstlccj)(far’zﬂgls?tr:agzt?ri floors
boundary buildings Site 2, 3 outdoor monitoring
points at 1%, 3 and 6™
floors
Site 1, outtdoor monitoring
. . S
Sites 1 1o 4 around site Zhgnglapay|nzg (north of point at 1™ floor
boundary project site), 2 story . o
buildings Site 3, outdoor monitoring
point at 1% floor
Jingiao Zhenglabaying Site 2, 3 outdoor monitoring

(northwest of project
site), 6 story building

Zhenglabaying
(northwest of project
site), 2 story building

points at 1%, 3 and 6™
floors

Site 4, outdoor monitoring
point at 1% floor

Sources: EIA Table Reports: Low-carbon Heating Project of Inner Mongolia, Haogingying, Xinjiaying
and Jingiao Heating Resource Plants of Hohhot City Development Company, March 6 2014.
Prepared by Zhong Ye Dong Fang Ltd.
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Figure 35:Ambient noise monitoring sites, HaogingyingHeating Zon
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Source: EIA Table Report: Low-carbon Heating Project of Inner Mongolia Haogingying Heating Resource Plant
of Hohhot City Development Company, March 6 2014. Prepared by Zhong Ye Dong Fang Ltd.
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Source: EIA Tabular Report: Low-carbon Heating Project of Inner Mongolia Xinjiaying Heating Resource Plant of
Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye Dong Fang Ltd.
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Figure 37:Ambient noise monitoring sites, Jingiao Heating zone.
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Source: EIA Tabular Report: Low-carbon Heating Project of Inner Mongolia Jingiao Heating
Resource Plant of Hohhot City Development Company, January 25, 2014. Prepared by Zhong Ye
Dong Fang Ltd.

164. The ambient noise monitoring results are presented in Table 47. The results indicate
that daytime and nighttime noise levels at the at the site boundaries of all three heating
zones meet the applicable Class Il standards(60dB(A) daytime, 50dB(A) nighttime) in PRC
Noise Standards for Industrial Enterprises at Site Boundary (GB12348-2008). The results
also indicate that daytime and nighttime noise levels at the adjacent sensitive locations for
all three heating zones meet the applicable Class Il standards (60 dB(A) daytime, 50 dB(A)
nighttime) in PRCEnvironmental Quality Standards for Noise (GB3096-2008).
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Table 47: Ambient noise monitoring results.
Daytime Average Nighttime Average

Monitoring Monitoring Site No.

Heating zone - . Leq dB(A) Leq dB(A)
Location and Floor Location (06:00 — 22:00) (22:00 — 06:00)
1 54 1 48.7
2 54.9 48.1
3 53.2 47.3
Haoqingying HSP Boundary 4 51.2 471
5 52.1 47.0
6 51.2 47.4
Sensitive Area 1 1st floor 53.7 49.2
1 50.1 48.3
2 51.2 47.7
3 52.3 48.5
4 52.7 49.2
HSP Boundary 5 50.6 48.9
6 51.3 49.8
7 50.9 49.0
Xinjiaying 8 51.8 48.5
9 51.2 48.0
1st floor 49.8 49.1
1 3rd floor 50.5 49.8
Sensitive Areas ?rc: ]flloor 22421 jgg
st floor . .
2 3rd floor 51.8 49.7
3rd floor 50.9 49.5
1 45.6 44 .4
HSP Boundary = a3 258
4 47.0 44.8
Jingiao 1 1st floor 49.2 458
3 1st floor 46.9 45.1
" 4 1st floor 51.0 44.7
Sensitive Areas 1st floor 47 4 46.0
2 3rd floor 46.3 45.2
3rd floor 51.3 47.3

Sources: EIA Table Reports: Low-carbon Heating Project of Inner Mongolia, Haogingying, Xinjiaying
and Jingiao Heating Resource Plants of Hohhot City Development Company, March 6 2014.
Prepared by Zhong Ye Dong Fang Ltd.
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V. ANTICIPATED IMPACTS AND MITIGATION MEASURES

165. Anticipated positive and negative environmental impacts of the proposed Project
were assessedbased on the findings of the approved domestic EIA reports,supported by
site visits, stakeholder consultations, additional surveys undertaken by national and
international environmentalconsultants in 2014, and additional atmospheric modeling
undertaken in 2014.Applicable and specific requirements of the PRC EIA regulations and
the ADB’s SPS (2009), and experiences from existing district heating projects in the PRC
and elsewhere were considered carefully in assessing the environmental impacts.

166. Pre-construction, construction phase and operation phases were each considered
separately. The results of the assessment analysisindicates that during the pre-construction
phase issues are very limited, and are mostly associated with siting and ensuring
appropriate incorporation of mitigation measures into the project design.

167. Potential negative construction phaseenvironmental impacts are short-term and
localized, and are associated with soil erosion, construction noise and fugitive dust,
disruption of traffic and community services, and risks to worker health and safety.Potential
negative operation phase impacts are associated with boiler emissions, waste and
wastewater, noise, and health and safety risks to workers.

168. Potential positive operation phase impacts are significant and long-term, and are
associated with emissions reductions compared to equivalent heat production from coal-
fired boilers for district heating.

A. AnticipatedPre-construction Phase Impacts and Mitigation Measures
1. Siting and Land Acquisition

169. The social safeguards due diligence undertaken for the Project (natural gas-fired
design) describe the land that wasacquired for the three HSPsites:?'

— HaoqingyingHSP: 303 mu (20.2 ha) of land was acquired from the Shaliang Village
in Xincheng District.

— Jingiao HSP: 329.7 mu (22 ha) of waste land (a brick and tile factory abandoned
over 15 years ago and other unused land) wasacquired from Zhenglamaying Village
in Saihan District.

170. Pipelines will be built with existing road right-of-ways, and will not require land
acquisition. The HESs will be built on existing local government owned land that has been
reserved for construction and also will not require land acquisition or resettlement.

171.  Overall, the social safeguards due diligence indicates that the Project will not result
in any involuntary land acquisition, resettlement or economic or physical displacement, and
there will be no loss of personal property, structures, crops, trees or other assets. There are
also no potential adverse impacts on disadvantaged or vulnerable groups, including the
poor, women and children, and Indigenous Peoples.

2. Mitigation Measures and Monitoring during Detailed Design

2 Inner Mongolia Autonomous Region District Heating Supply Project, Social Analysis Report. December,

2013.
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172. Mitigation measures to be adopted during detailed design to minimize the impacts
are as follows:

() DetailedDesign. Environmental mitigation measures indicated in this EIA,
the EMP and the domestic EIAs will be incorporated into the detailed design.

(i) Bidding Documents and Contracts. Environmental mitigation measures
indicated in this EIA, the EMP and the domestic EIAs will be included in
contracts for civil constructions and equipment installations. All contractors
will be required to strictly comply with the EMP.

(iii) Environmental monitoring. The environmental monitoring program (EMoP,
see Table A-4in Appendix I) will be incorporated into the design to ensure
that environmental impacts are closely monitored and activities of the Project
construction and operating are closely supervised against the PRC
environmental laws, regulations and standards, ADB SPS, and the Project
EMP and approved domestic ElIAs.

3. Grievance Redress Mechanism

173. In accordance with the Grievance Redress Mechanism (GRM) presented in Chapter
VIl of the EIA, a Project Public Complaints Unit (PPCU) will be establishedwithin the
Project Management Office (PMO); GRM training will be provided for PPCU members and
GRM access points; and the PPCU’s phone number, fax, address, and email will be
disclosed to the public.

4, Training and Capacity Building

174. An institutional strengthening and training program will be delivered by loan
implementation environmental consultants (LIEC)(see Table A-2 in EMP). The program will
include the development of construction and operation phase EHS plans for each heating
zone. The training will focus on ADB’s and PRC’s environmental, health and safety laws,
regulations and policies; implementation of the EMoP; the GRM; and international good
EHSpractices in natural gas-fired HSP operation. Training will be provided to the IA,
relevant PMO staff, relevant three branch staff, contractors and Saihan District EPB that is
responsible for environmental compliance issues at three heating zones.

175. The IA shall ensure that the training and capabilities of the Contractor’s site staff are
adequate to carry out the designated tasks. No operator shall be permitted to operate
critical mechanical equipment without having proper certification.

B. Anticipated Construction Phase Impacts and Mitigation Measures

176. The following mitigation measures apply to all HSP sites, pipeline constructionand
HES construction sites, unless otherwise specified.

1. Erosion and Spoil

177.  Construction activities such as land leveling, excavation and filling activities may
lead to surface erosion. The most vulnerable soil erosion areas in the construction site
include excavation sites, leveling sites, spoil sites, temporary construction sites, and other
areas where surface soil is disturbed. Soil erosion can also occur after completion of
construction in areas if site restoration is inadequate. However, the HSP sites are generally
flat and there are no rivers, streams, lakes that are likely to be affected, other than fish
ponds to the northwest of the Jingiao HSP site. Pipeline excavation and burial may also
cause localized erosion and mudding of adjacent road. Construction activities may also
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generate surplus spoil.

178. These impacts can be mitigated through typical good practice construction erosion
controls and site maintenance:

(i)

HSP site storm water runoff will be assessed and estimated and appropriate
storm water drainage systems to minimize soil erosion will be implemented,
including perimeter bunds and establishment of temporary detention
andsettling ponds to control topsoil runoff.

Fish ponds along the northwestern boundary of the JingiaoHSPwill be
protected by silt fences when nearby construction activities are underway.

Spoil will be reuse of on-site to the maximum extent feasibleas fill to
rehabilitate disturbed areas or for landscaping.

Temporary spoil storage sites will be identified, designed, and operated to
minimize impacts. Sites will be restored at the conclusion of storage activities.

Excess spoil that cannot be used on-site will be transported to an approved
spoil disposal site.

Spoil and aggregate piles will be covered with landscape material.

During earthworks the area of soil is exposed to potential erosion at any one
time will be minimized.

Construction and material handling activities during periods of rains and high
winds will be limited or halted.

Pipelineswill be installed and backfilled in a sequenced section-by-section
approach, with sections not exceeding 300 m in length. Open excavation
areas during trenching activities will be minimized, and appropriate
construction compaction techniquesutilized.

Any planned paving or vegetating of areas will be done as soon as practical
after the materials are removed to protect and stabilize the soil.

Once construction is completedisturbed surfaces will be properly sloped and
revegetated with native trees and grass(see greening plan, below).

Wastewater

179. There areno surface water bodies around the construction sites other than the
fishponds northwest of the Jingiao HSP. However, inappropriatedisposal of domestic
wastewater (from construction worker camps and/or workers) or construction wastewater
(from washing aggregates, washing construction equipment and vehicles, pouring and
curing concrete, and oil-containing wastewater from machinery repairs) may cause soil or
groundwater resources contamination.

180. These impacts can be mitigated through typical good wastewater management

practices:

(i)

(ii)

Adequate temporary sanitary facilities and ablutions will be provided for
construction workers.Toilets will be equipped with septic tanks in accordance
with PRC standards.

Septic tanks will be pumped out on an as needed basis, and the effluent will
be transported to the nearest sewage treatment plant for treatment by the
local sanitation department.
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(iii) Wastewater from the canteen should be treated in an oil-water separator,
and then discharged into the municipal sewer for final treatment at the
Jingiao wastewater treatment plant.

(iv) Construction wastewater will be directed to temporary detention andsettling
pondsprior to discharge to urban storm sewers.

(v) Areas where construction equipment is being washed will be equipped with
water collection basins and sediment traps.

3. Air Pollution

181. Anticipated sources of air pollution from HSP construction activities include: (i) dust
generated from demolition, earth excavation, filling, loading, hauling and unloading; (ii) dust
generated from disturbed and uncovered construction areas, especially on windy days; (iii)
dust generated by the movement of vehicles and heavy machinery on unpaved access and
haul roads; (iv) dust from aggregate preparation and concrete-mixing; and (v) emissions
from construction vehicles (gaseous CO and NO,) and heavy diesel machinery and
equipment. Similarly, dust and air pollution will also be generated during the installation of
the heat supply pipelines from (i) excavation, piling of materials; (ii) raw material transport
and unloading; (iii) cement mortar preparation; (iv) pipeline backfilling; and, (v) emissions
from construction vehicles and heavy diesel machinery and equipment.

182. Based onprevious domestic project experience, worst case predicted TSP
concentrations in clear weather conditions without watering are presented in Table 48. Dust
impacts from pipeline and HES construction will be more limited in scope, and are expected
to be within approximately a 20 m radius of both sides of the roads or HES sites.

Table 48: Worst case predicted TSP concentrations, clear weather without mitigations.

Construction Wind . Concentration
Activity Dust Sources speed(m/s) Distance (m) (mg/m3)
Excavation, backfilling, 50 11.7
loading and unloading, 100 8.8
Earthworks transportation, site 2.4 §
operation 150 5.0

Sources: EIA Table Reports: Low-carbon Heating Project of Inner Mongolia, Haogingying, Xinjiaying
and Jingiao Heating Resource Plants of Hohhot City Development Company, March 6 2014.
Prepared by Zhong Ye Dong Fang Ltd. Based on experience with previous projects.

183. To reduce air quality impacts during the construction period the following air quality
management measure will be implemented:

(i) HSP sites, HES sites and pipeline sections under construction will be fully
enclosed by a 3 m high fence prior to the commencement of
construction.Fence heightwill be increased near sensitive locations
(residential areas, schools, clinics and hospitals).

(i) Water will be sprayed on active construction sites where fugitive dust is
being generated on a daily basis, and more frequently during windy days.

(iii) Construction activities will be halted during high wind events.
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(iv) All construction piles with the potential to generate dust will be covered
and/or regularly watered.

(v) Transport vehicles will be limited to low speeds in construction sites.

(vi) Loads will be covered during truck transportation to avoid spillage or fugitive
dust generation. Fine materials will be transported in fully contained trucks.

(vii)  Construction site roads will be well maintained, and watered and swept on an
as-needed basis.Construction site road entry points will be equipped with
truck drive through wash ponds.

(viii)  Transport routes will avoid residential neighborhoods and other sensitive
areas to the maximum extent practical.

(ix) Vehicles and construction machineries will be maintained to a high standard
(to be done off-site) to ensure efficient operating and fuel-burning and
compliance with the PRC emission standards GB 11340-2005, GB 17691-
2005, GB 18285 -2005 and GB 18352-2005.

(x) The use of coal for cooking on site, heating and hot water is prohibited.

(xi) Non-ozone depleting blowing agents will be utilized for the polyurethane
foam (PUR) during the construction of pre-insulated bonded heating pipes.

4. Noise Impacts
a) Noise Intensity

184. A significant increase in localized noise is expected during construction. HSP
construction activities will involve excavators, bulldozers, concrete-mixing plants, loaders,
graders, rollers, and other heavy machinery, as well as noise from goods transportation.
Noise during pipeline construction will be generated by trench exc