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EXECUTIVE SUMMARY

A. Introduction

1. This is the Environmental Impact Assessment (EIA) report for the proposed Low-
Carbon District Heating Project (the Project) in Inner Mongolia Autonomous Region (IMAR)
of the People’s Republic of China (PRC). The Project consists of the Haoqingying, Xinjiaying
and Jinqiao 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
(NOy) 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 reports for the Project were prepared by a qualified EIA
consultant and were approved on 28 March 2014 by the Hohhot Environmental 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 EIA (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 zone will 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 bilion 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 Haogingying heating 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 Districtin
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 soil with 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—2012 Ambient Air Quality
Standards. However PM, ;5 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 Il 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 GB12348-2008 Noise 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 I
standards (60 dB(A) daytime, 50 dB(A) nighttime) in GB3096-2008 Environmental 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
zone ElAs and feasibility study 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? in 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 was developed to ensure (i) implementation of identified
mitigation and management measures to avoid, reduce, mitigate, and compensate for
anticipated adverse environment impacts; (ii) implementation of monitoring and reporting
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



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 IA; 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 1.27
million tons of raw coal; (iii) result in energy savings equivalent to 848,500 ton of standard
coal, thereby providing a global public good by avoiding the annual emission of 1,299,400
tons CO,; and (iv) improve local air quality through the estimated annual reduction of
emissions of SO, by 11,800 tons, NO, by 9,000 tons, PM by 26,000 tons, and fly and bottom
ash by 191,000 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.



L 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
zones in 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 NOy natural gas-fired HSPs, and the wind powered
electrode boiler capacity was increased to 50 MW.

3. 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 1A 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 1.27 million tons of raw coal; (iii) result in energy savings equivalent to 848,500 ton
of standard coal, thereby providing a global public good by avoiding the annual emission of
1,299,400 tons CO,; and (iv) improve local air quality through the estimated annual reduction
of emissions of SO, by 11,800 tons, NO, by 9,000 tons, PM by 26,000 tons, and fly and
bottom ash by 191,000 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

' 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.



been prepared in compliance with the ADB’s SPS requirements.
C. Approach to EIA Preparation

7. This EIA report 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, and additional 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



Figure 2: Three Heating Zones under the Project in Hohhot City



Project Description - Data sources include: (i) FSRs prepared by qualified
consultants from a certified domestic feasibility study institute, the North China
Municipal Engineering Design Research Institute;” (i) domestic EIA reports for three
heating zones prepared in compliance with the PRC’s environmental assessment
requirements and regulatory framework 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 diligence work (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 and 2013; 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 in 2012 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 (PMy,), 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.

2
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The three FSRs are:

— Feasibility Study Report for Jingiao peak shaving 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 Haogingying heat source plant heating supply area in district heating
project by HCDIO, low-cambon 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.

Consultantservices provided through ADB PPTA-8403 PRC: Low-Carbon District Heating Projectin 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 and the 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 EIA reports and information from ADB’s district
heating technical consultants. Analyses on air pollutant emission reductions were
undertaken the PPTA environmental 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 and EIA
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.



1. 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 hierarchy of regulatory, administrative and technical institutions. At the top level
the People’s Congress 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 issue provincial
and local environmental regulations and guidelines in accordance with the national ones. In
addition, national and local five-year environmental protection plans form an important part
of the legal framework.

11. Key PRC environmental laws are listed in Table 1. The implementation of

environmental laws is supported by a series of associated management and technical
guidelines issued by the MEP summarized in Table 2.

Table 1: 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
1 Guideline for Technical Review of EIA on Construction Projects HJ 616-2011
2 Management Guideline on EIA Categories of Construction Projects 2008
3 Furt_her Enhancel the Management of EIA and Preventing 2012
Environmental Risks
4 Guideline_on Juri;dictional Division of Review and Approval of ElAs for 2009
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 Lawon 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 Il.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 ElAs for
Construction Projects” (2009) defines which construction project ElAs 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 ElAs 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 II).

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 NOx combustion
technology, limestone wet scrubbing flue-gas desulfurization (FGD), bag-type dust
collectors, and a continuous emissions monitoring 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 Haoqingying 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.

10



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 Conwvention 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 Guidelines contain discharge effluent, air emissions, and other numerical
guidelines and performance indicators as well as prevention and control approaches that
are normally acceptable to ADB and are generally considered to be achievable at
reasonable costs by existing technology. When host country regulations differ from these
levels and measures, the borrower/client is to achieve whichever is more stringent. If less
stringent levels or measures are appropriate in view of specific project circumstances, the
borrower/client is required to provide justification for any proposed alternatives.

22. The EHS Guidelines include General EHS 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
Guidelines and 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 Projectare presented in Table 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—2012 has 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, Qil-Burning GB 13271-2001
and Gas-Fired Boilers
10 Limits and measurement methods for crankcase pollutants From GB 11340-2005
heaw-duty wehicles equipped with P.l. 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
standards are presented in Table 5.

26.

For TSP, there are PRC standards but no corresponding WHO guidelines.

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

For PM,s PRC Class 2 annual and 24-hour standards meet WHO IT-1 guidelines
(there are no 1-hour standards 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 of equivalency to the WHO

guidelines or IT-1 values, and are adopted for use in the EIA report.
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Table 5: PRC ambient air quality standards (GB3095—2012) and WHO ambient air quality
guidelines, mg/m®.

Standard TSP PM,o PM, 5 SO, NO,
WHO Ambient Air Quality Guidelines
Annual mean .020 .010 - .040
Annual mean [T-1 .070 .035 - -
24-hr mean .050 .025 .020 --
24-hr mean [T-1 .150 .075 .125 -
1-hr mean - - - .200

1-hr mean IT-1 - - - -

PRC Ambient Air Quality Standard
Annual mean

(class 2) .200 .070 .035 .060 .040
24-hr mean 300 150 075 150 1080
(class 2)

1-hr mean

(class 2) - - - .500 .200

Source: WHO Air Quality Guidelines (2006) in IFC EHS Guidelines (2007), and PRC GB 3095-2012.

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 use of groundwater water at the monitoring wells is domestic drinking
water, and therefore the applicable standard is Class Il of GB/T14848-93 Quality Standard
for Ground Water (Table 6).

3. Noise

28. Table 7 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/Nm?® is 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 Item Unit Limit
1 pH - 6.5-8.5
2 Sulfate mg/L <250
3 Volatile Phenols mg/L <0.002
4 Total hardness (CaCOj3) 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.

Table 7: 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 Class I: WHO Class 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 |I
commercial and 55 45 standards exceed
industrial areas WHO Class |I
lll: 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.

14



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 > 8 m. awid 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/Nm3 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 9 presents the 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, and are 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 10 presents 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 |l 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.
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Table 10: PRC Noise Standards for Industrial Enterprises at Site Boundary
(GB12348-2008) and relevant international guidelines.

PRC Standards International Standards Comparison
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 Class | WHO Class I Classes are not
I: mixed residential; and 55 45 residential, Residential, directly
education areas institutional, institutional, comparable, but
IIl: mixed with residence, 60 50 educational: educational: PRC Class Il
commercial and 55 45 standards exceed
industrial areas WHO Class I
- industrial areas 65 55 WHO Class Il:.  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
roadway’s 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 lll Integrated wastewater discharge standard (GB8978-1996).°

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

Maximum acceptable concentration

No Pollutant mg/L (except pH)
1 pH 69

5 SS 400

3 BODs 300

2 CcoD 500

5 Ammonia nitrogen —

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

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 ofthe water area which receives effluent from the sewage system.
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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
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 subjectto
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.

i) 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
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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
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 ElAs, have been considered, and all applicable environmental
requirements in the SPS 2009 are covered in this EIA.
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Il PROJECT DESCRIPTION

A. The Project

39. The proposed Low-Carbon District Heating Project in Hohhot, IMAR, will upgrade
and expand district heating in three heating zones: Haoqingying, Xinjiaying and Jingiao. The
Project will provide 1,560 MW of clean-burning natural gas fired heating capacity, and 50
MW of demonstration wind powered electrode heating capacity. In total the Project will
provide heat to 29.72 million m? of public and residential building space. Once the Project is
operational, 50 existing inefficient and polluting small coal-fired boiler plants in the Jingiao
heating zone will be decommissioned by the Hohhot municipal government’s Public Utilities
Bureau.

B. Project Rational

40. 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 built urban area in Hohhot City was 91.31 milion 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
expansion heat demand increases dramatically, leading to an urgent need to construct
additional heating infrastructure.

41. 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 hot water 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 should be constructed by 2020, though work has not yet begun on either.

Table 12: Existing CHPs plants in Hohhot.

Heating Area Covered Ge:c::'vaetiron
Name Heating Company by CHP .
Million m? Capacity
Mw
Kelin Heating Compan 6.60 4X350
Huhot CHP  —=r5 Heating ComSani 4.60 25200
Jinshan CHP  Shengtai Heating Company 2.95 2X300
CHP is owned by the
. Huaneng Group, but
Jingiao CHP HCDIO is the heating 6.55 2X300
company
Total 20.70 3000

Source: HCDIO, 201