
 

 

 

 

 

 

 

 

 

China: Zhangjiakou-Hohhot Railway Project 

 

Environmental Assessment 

Executive Summary 
 

 

 

 

 

 

 

 

 

 

 

China Academy of Railway Sciences 

China Railway Engineering Consultants Group 

October 2011

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed



Table of Content 

 
1. INTRODUCTION..............................................................................................................................................3 

Background ....................................................................................................................................................3 

Project Development Objective ....................................................................................................................3 

Environmental Assessment Process and Legal Framework .........................................................................3 

Project Description ........................................................................................................................................5 

2. ANALYSIS OF ALTERNATIVES .......................................................................................................................12 

3. ENVIRONMENTAL SETTING .........................................................................................................................14 

Physical Setting ............................................................................................................................................14 

Sensitive Ecosystems ...................................................................................................................................15 

Socioeconomic Setting ................................................................................................................................16 

Physical Cultural Resources.........................................................................................................................16 

4. ASSESSMENT OF IMPACTS AND MITIGATION ............................................................................................17 

Crossing Sensitive Areas ..............................................................................................................................17 

Community Impacts During Construction and Operation..........................................................................26 

Construction Impacts...................................................................................................................................27 

Induced and Cumulative Impacts................................................................................................................28 

5. ENVIRONMENTAL MANAGEMENT PLAN ....................................................................................................30 

6. PUBLIC CONSULTATION AND DISCLOSURE.................................................................................................33 

7. EMP BUDGET................................................................................................................................................34 

 
 



 

 

 
1. INTRODUCTION 

 

Background 

This document summarizes the environment impact assessment of the Zhangjiakou-Hohhot (ZhangHu 

hereafter) Railway Project in China, highlighting the main issues and conclusions of the Environment Impact 

Assessment (EIA) and Environment Management Plan (EMP) of the project. According to both Chinese 

Environmental Assessment laws and regulations and the World Bank’s Operational Policy 4.01 

Environmental Assessment, the proposed project is Category A for environmental assessment purposes, due 

to the scale and significance of potential environmental and social impacts and the sensitivity of the project 

areas. Therefore, a full environmental assessment report was required.  

The Ministry of Railways (MOR) retained China Academy of Railway Sciences (CARS) and China Railway 

Engineering Consults Group (CRECG) for EIA preparation. CARS hold Class A environmental impact 

assessment accreditation from the Ministry of Environmental Protection (MEP) while CRECG holds Class 

B. An EIA and an EMP were prepared following relevant provisions specified in Chinese EA 

laws/regulations and technical guidelines as well as World Bank safeguard policies. This Executive 

Summary is based on these reports, as well as feasibility studies, design and relevant survey carried out for 

the project. 

The EIA and EMP reports cover the railway line alignment, tunnels, terminals, and all construction related 

infrastructure such as access roads, workers’ camps, borrow pits and disposal sites. The EIA report and EMP 

were submitted to the World Bank for review and they conform fully to Bank policy guidelines regarding 

environmental and social issues. All above reports have been made available in China and in the Public 

Information Center (INFOSHOP) of the World Bank. The Chinese EA reports were approved by Ministry of 

Environmental Protection (MEP) in 2011.  

As designed, the project (i) incorporated effective analysis of alternatives and engineering measures (47% of 

the line is viaducts/bridges, 21% as tunnels and avoidance of most sensitive sites) to maximize project 

benefits and minimize significant negative impacts that would have occurred; (ii) will not adversely affect or 

convert critical natural habitats; (ii) will not adversely affect resources of high cultural value; (iii) will not 

adversely affect ethnic minorities but rather provide opportunities for their own development; (iv) will have 

minimized the need for resettlement and will provide adequate and just compensation and income restoration 

for affected peoples; and (v) includes a management plan for addressing environmental and social issues 

during construction and operation of the project. 

 

Project Development Objective 

The development objective of the proposed project is to improve accessibility and mobility by responding to 

existing and anticipated transport demand along the Hohhot-Zhangjiakou (to Beijing) corridor through the 

provision of additional railway capacity and reduction of transport time for passengers and freight. 

 

Environmental Assessment Process and Legal Framework 
 

A full Environmental Assessment (EA) was carried out following the Chinese environmental assessment 

laws/regulations as well as the World Bank safeguards policies. Of the ten safeguards policies, the following 

are triggered: 1) OP4.01 Environmental Assessment; 2) OP4.04 Natural Habitats; 3) OP4.11 Physical 

Cultural Resources; and 4) OP4.12 Involuntary Resettlement. Compliance with these policies, and the World 

Bank’s disclosure of information policy, is summarized in Table 1. The project is also in full compliance 



 

 

with China national and sector environmental policies and regulations in China, summarized in Table 2 and 

Table 3. 



 

 

 

 

Table 1- Compliance World Bank Safeguards Policies 

Safeguard Policies Actions 

Environmental Assessment 

(OP/BP 4.01) 

-  Category A project.  

-  Full EIA and EMP have been prepared. 

Natural Habitats 

(OP/BP 4.04) 

-  Alignment alternatives, use of tunnels and viaducts to avoid and minimize impacts          

on natural habitats 

-  Adequate assessment of impacted protected areas and mitigation measures 

incorporated in EMP 

- Consultation and approval of alignment by protected area’s management authorities 

Physical Cultural 

Resources  

(OP/BP 4.11) 

-  Archeological survey conducted along alignment during EA preparation 

-  Alignment alternatives to avoid cultural relics sites. Precautionary measures have 

been incorporated into the EMP 

-  About 400 tombs will be displaced due to the construction of the project. This is 

dealt with through RAP. 

-  Chance procedures developed in EMP 

Involuntary Resettlement  

(OP/BP 4.12) 

-  Resettlement Action Plan has been prepared 

Consultation -  A combination of opinion surveys and public meetings were held in the township 

government, village committee and affected villagers’ homes during preparation of the 

EIA and Resettlement Action Plan and Ethnic Minority Plan 

 
Project Description 

The project will construct a double-track, electrified, passenger-dedicated high-speed rail line capable of a 

maximum speed of 250 km/h of about 286 kilometers between the northern cities of Zhangjiakou in Hebei 

Province and Hohhot, the provincial capital of the Inner Mongolia Autonomous Region. Of the six stations 

on this line, three new railway stations will be constructed, two existing stations renovated, and one existing 

station used. The project consists of civil works, acquisition and installation of goods, maintenance 

equipment, and rolling stock as well as land acquisition and the resettlement of displaced persons. This 

railway line is an extension of the planned high speed Intercity Beijing-Zhangjiakou Railway. 

Implementation is currently planned to commence at the end of 2012 and the line open to traffic in late 2016. 

The Bank loan is expected to finance goods and equipment possibly consisting of signaling, electrification, 

bridge beams, and track fittings. 

At present there is no direct railway line between Zhangjiakou and Hohhot. The existing mixed-use (freight 

and passenger) double track railway line connects Zhangjiakou with Jining (Ulanqab) and Hohhot via 

Datong over a distance of 433 km and is badly congested. The new line will reduce the rail distance for 

passengers between Zhangjiakou and Hohhot by approximately 147 kilometers to 286 kilometers. The travel 

time between Zhangjiakou and Hohhot will be reduced from current seven hours to 90 minutes. After the 

construction of Beijing-Zhangjiakou PDL the travel time between Hohhot and Beijing will be reduced from 

current ten hours to less than 2.5 hours. The new line will offer a rapid link between cities west of Hohhot 

with Beijing and the rest of the Chinese high-speed railway network. Thus the transport accessibility of 

Hohhot, intermediate cities such as Zhuozi and Jining (Ulanqab), and cities and locations west of Hohhot 

will all improve substantially.   

After the opening of the ZhangHu line, the existing mixed-use (freight and passenger) double track railway 

line between Zhangjiakou and Jining (Ulanqab) and Hohhot via Datong would be used mainly for freight and 

a few slow passenger trains to serve local transportation needs. As the majority of passenger trains will 

transfer to the proposed Zhanghu PDL, the existing lines will be able to offer additional capacity for an 



 

 

anticipated growth in freight traffic. Thus the capacity and service standards of both market segments would 

be enhanced, enabling railways to compete effectively with passenger services offered on highways. 



 

Table 2- Compliance with Chinese Laws and Regulations 
China Laws and Regulations Project Compliance 

Environmental Protection Law 

 

EIA is prepared according to relevant laws/regulations and technical guidelines Mitigation measures are 

developed in EMP and incorporated into project design, and are to be implemented and supervised during 

construction 

Final acceptance inspection will be carried out before commissioning. 

Environmental Impact Assessment Law 

 

Full EIA report is prepared, and approved by Ministry of Environmental Protection 

A dedicated Water and Soil Conservation Plan is developed and approved by water resources authorities 

Notice on Strengthening EIA 

Management for Construction Projects 

Funded by Loans from International 

Financial Institutions 

EIA and EMP are prepared in compliance with World Bank OP4.01. 

Environmental Protection Management 

Regulations for Transport Project 

Mitigation measures are developed in EMP and incorporated into project design, and are to be 

implemented and supervised during construction. 

Final acceptance inspection will be carried out by MEP before commissioning. 

Solid Waste Pollution Prevention and 

Control Law 

 

A Water and Soil Conservation Plan (namely, a soil erosion control plan) is developed and incorporated 

into EMP and contracts for implementation 

All waste spoils will be reused or properly disposed of in preselected and approved disposal sites with re-

vegetation plan 

Water Pollution Prevention and Control 

Law 

Mitigation measures are built into EMP 

The alignment is carefully chosen to avoid drinking water resource protection areas 

Forestry Law 

 

The alignment is designed to avoid clearance of any protected forests. Sound engineering of tunnel-bridge-

tunnel scheme will minimize clearance of woodlands. As per the Forestry Law, necessary approvals for 

woodland clearance will be obtained during construction. A comprehensive restoration plan is developed.  

Wildlife Protection Law 

 

Alignment is carefully chosen to avoid protected natural habitats 

Tunnel-bridge-tunnel scheme is adopted to minimize segmentation impact 

Potential impact is thoroughly addressed in EIA, and necessary mitigation measures developed in EMP 

Wild Plants Protection Regulations 

 

Alignment is carefully chosen to avoid protected natural reserves 

Protected wild plants are identified and protection measures developed 

Nature Reserve Protection Regulations 

 

Alignment is carefully chosen to avoid protected natural reserves 

For un-avoidable reserves, alignment is arranged in Experimental Zone using tunnel scheme to minimize 

impact 

Other necessary measures are developed in EMP 

Scenic Area Management Regulations 

 

Alignment is carefully chosen to avoid scenic areas as much as possible 

For un-avoidable scenic areas, alignment is arranged to avoid main scenic spots 

Greening plan and special design of stations are developed to be harmonious with the landscape 

Water and Soil Conservation Law 

 

A Water and Soil Conservation Plan, namely a soil erosion control plan, is developed, and incorporated 

into EMP and contracts for implementation 

Urban Old and Famous Trees Alternative alignment is studied to avoid old and famous trees to the extent possible 



 

 

China Laws and Regulations Project Compliance 

Management Method Protected trees within potential impacted area will be protected by special patrols and by warning signals. 

Notice on Strengthening National Green 

Corridor Construction by State Council 

Extensive greening plan is designed along the railway line following relevant technical guidelines 

Cultural Property Law 

 

Cultural property survey along the whole line has been conducted by licensed archeological institutes. 

Alignment is fine-tuned to avoid existing cultural relics sites 

Chance-find procedure will be strictly followed. 

Notice on Strengthening Noise Pollution 

Control of Railway 

Noise impact is thoroughly assessed following EIA technical guidelines 

Noise mitigation measures (noise barriers, sound-insulation windows, seamless rail, noise damping system 

etc.) are designed to mitigate noise impact 

 

 

Table 3– Compliance with Chinese Railway Sector Environment Pertinent Laws and Regulations Railway 

Railway Sector Regulations  Project Compliance 

Environmental Protection Regulations for 

Railway  

(Railway Planning [1997] No.46) 
 

� Environmental supervision and management. Defining environmental protection objective, 

establishing environmental institutions and their responsibilities, integrating environmental 

protection into railway development planning and budget, enforcing EIA, environmental monitoring 

and supervision, promoting clean production, environmental statistics, international cooperation and 

public communication. 

� Pollution control during production and operation. Resource saving, clean production and control 

of emission of noise, wastewater, solid waste and waste gas. 

� Prevention of pollution. Alignment and site selection based on avoiding impact to environment and 

sensitive areas to the extent possible, minimizing land acquisition, visual impacts, soil erosion and 

social impact, and timely restoration after construction, strengthening environmental supervision. 

� Reward for good environmental performance and punishment for bad. 

Environmental Supervision Regulations 

for Railway (1995-08-30) 

 

The Guidelines defines functions of railway environmental supervision department as supervising (i) 

enforcement of environmental laws and regulations, (ii) pollution discharge and treatment, (iii) budget 

usage, (iv) implementation of EIA and ‘3 simultaneous’, (v) clean production, (vi) environmental audit 

and correction of pollution accidents.  It also requires appointment of dedicated environmental supervision 

staff and their certification management. It also defines environmental supervision staff’s responsibilities 

and authorities.   



 

 

Guidelines for Managing Railway 

Environmental Protection Plan  

(Railway Planning [1995] No.158) 

 

Environmental protection plan is an integral part of railway development plan. The plan should be 

prepared jointly by railway planning and environmental management departments. Mid/long-term 

protection plan should define strategic objective for railway environmental protection. Annual railway 

protection plan should cover planning for pollution treatment, resources recovery, control of pollutants 

emission, pollution source audit, EIA and ‘3 simultaneous’ plan, etc. A key implementing instrument of 

the protection plan is the ‘Commitment Paper for Environmental Protection Objective’, which include 

objectives, main indicators, measures and performance review and reward/punishment criteria committed 

by head manager at each level. Environmental indicator review should be strengthened to quantitatively 

describe environmental protection performance and ensure sound implementation of the protection plan. 

Staff, regular training and statistics are necessary. Regularly review and reporting of the protection plan. 

Reward and punishment mechanism. 

Design Code for Environmental 

Protection for Railway Projects 

(TB10501-98) 

 

The design code addresses ecological protection and prevention and control of noise, vibration, 

electromagnetic, air, water and solid waste pollution. 

� Ecological protection. Principle for alignment and site selection, water and soil erosion 

conservation, and land acquisition and resettlement, compatible design of railway works with local 

architecture, etc.  

� Noise and vibration. Proper design including alignment and site selection, adoption of buffer zone, 

civil structures that cause low noise and vibration, isolation wall, locating noise sensitive objects out 

of protection distance, proper noise management in construction field and explosive operation, etc. 

� Electromagnetic. Protection distance requirements for alignment between dedicated antenna such as 

airport radio beacon and television. 

� Air pollution control. Site selection principle for pollution sources such as boiler, control of fumes, 

dust and waste gas. 

� Water pollution control. General specifications for water usage and recycling, wastewater treatment 

and discharge, principles for treatment of oil containing, freight train washing, and domestic 

wastewater, etc. 

� Solid waste control. Principles of site selection for landfill, disposal of industrial and domestic 

waste. 

Environment and Hygiene Standards for 

Construction Site (JGJ146-2004) 

 

The purpose of the standard is to secure healthy and safety, improve working environment and living 

conditions of workers and to protect ecological environment, prevent pollution and disease arising during 

construction.  

� General. Construction site should be enclosed, posters for safe operation, environmental protection, 

disease prevention, environmental and hygiene institutional arrangement, training, etc. 

� Specifications.  Control measures for air, water and soil, noise pollution, temporary facilities, 

hygiene and epidemic prevention at construction site 



 

 

Environmental Acceptance Rules for 

Railway Project Completion Inspection  

 

Environmental administrative agency which approved railway project EIA will be responsible for 

environmental acceptance of project completion inspection based on project EIA, environmental 

protection engineering documents, and regulations and standards that are used for project design. 

Qualified completion must also meet various criteria including restoring impacted environment, 

establishing complete environmental management and monitoring institution, staff and equipment, 

qualified environmental protection facilities and discharging/emission standards. 

 

Guidelines for Managing ‘3 

Simultaneous’ for Railway Construction 

Projects (Railway Planning [1995] No.84) 
 

Designs of railway projects must take into account environmental protection design codes and 

recommendations provided by EIA. Land acquisition should be minimized to extent possible.  During 

construction, environmental protection measures for key component/area should be integrated into 

bidding negotiation and decision. Environmental supervision, including progress, quality and budget, 

must be integrated into overall engineering supervision.  Up completion, impacted environment should 

be restored. Acceptance inspection must include environmental protection works and facilities.  

 

 

 
  



 

 

 

ZhangHu Railway Project Location and Alignment (bold-red line): The ZhangJiakou-Hohhot 

Railway is located in the north China. It starts at Zhangjiakou City, Hebei Province, extends westward 

and passes through Wulanchabu City (Jining as the old name) and ends at Hohhot City, the provincial 

capital of Inner Mongolia Autonomous Region.   

 

Main Technical Specifications of the Project: 
� Length: 286km   

� Design speed: 250 kilometer/hour 

� Distance in center line of two tracks: 5.0 meter 

� Minimum curve radius: 5,500 meter, and subject to actual speed at terminals 

� Maximum grade: 20 in 1000,\ 

� Effective length of departure track: 650 meter 

� Traction: Electric  

� Train type: Electric Multiple Units 

� Train operation control: Automatic 

� Traffic management control: Integrated Centralized Traffic Control 

 

 
Figure 1 Location, Technical Data, Alignment and Environmental Protection Objects along the Proposed Railway Line
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2. ANALYSIS OF ALTERNATIVES 

With/without project  

With and without project analysis have been conducted during feasibility study and EA process. The project 

is found to deliver significant economic and environmental benefits (reduced emissions, reduced congestion, 

reduced fuel consumption and safety concerns) versus the “without project” alternative.  In addition, there is 

no other suitable corridor for the project other than that selected, as it provides the only direct route between 

the cities in question.  The proposed corridor is a highly developed transport corridor with an existing 

railway line, an expressway, a national highway and local road networks.   

Selection of alignment 

The process of alignment selection has been perhaps the most important environmental tool for this project. 

Alternative alignments for various sections have been extensively studied to choose the optimal scheme in 

terms of environmental and social impact, technical feasibility and financial and economic benefits. The 

feasibility study and environmental assessment have taken into account these considerations in analyzing 

alternative alignments for the railway line, location of terminals, and approaches to urban areas. There are a 

number of environmentally sensitive sites identified in the vicinity of the project corridor during EA 

preparation, including a nature reserve, cultural relics sites and water resource protection areas. Alternatives 

have been studied and carefully selected to avoid most of these sensitive sites. Consultation with local 

governments and relevant authorities in charge of environmental sensitive areas were conducted and fully 

incorporated into the alternative selection process. An important restriction for the selection of the alignment 

has been the need for connecting economic hubs along the railway line. These include Zhangjiakou City, 

Huai’an County, xinghe County, Jining District, Zhuozi County and Hohhot City. As stations are needed in 

each economic hub, it was a challenge to reach an optimal compatibility of rout selection and location of 

stations.  

Based on the special geographical location, geological conditions and functional/technical standards of the 

railway, the concept of environmental protection was the most important limitation in alignment location 

during the pre-feasibility and feasibility study stages. Considerable effort has been made to avoid 

ecologically sensitive areas, geologically unstable areas, floodplains and wetlands, relocation of houses, 

cultivated lands, and cultural resources in order to ensure the environmental and social feasibility of the 

alignment. The final alignment thus minimizes environmental and social impacts, avoids natural hazards, and 

connects the economic hubs in the region, as described in below. 

� Hohhot Station. Several siting and connection options were studied. As the result, the existing 

Beijing-Baotou railway corridor and Hohhot East Station option was selected. This option is 

compatible with the city’s urban planning and minimizes land take among other options.  

� Wulanchabu Section and Station. This selected section shares existing JingZang Expressway 

corridor. The new Wulanchabu station will be located between Wulanchabu city built-up area and a 

new development zone. This option is compatible with the city’s urban planning and mitigates 

potential segmentation of the urban area and noise impacts. 

� Xinghe Station. The new station will be located between old urban area and new development zone 

of the county, which is favorable for the access of travelers and development of supporting 

infrastructures.  

� Zhuozishan Station. The selected station will use JiBao Second Railway Line corridor that 

minimizes segmentation of the urban area and land take.  

� Huai’an Station. 3 options were studied. The Huancheng South Road option was selected because of 

its least land take and resettlement requirements.  

� Section across Huangqihai Wetland Nature Reserve. As noted, it is inevitable for the alignment to 

cross the experimental zone of the reserve. The selected alignment falls into an existing transport 

corridor, within existing railway and expressway. Therefore the ecological impacts are minimized. 
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� Section near Jininglu Ancient Town Relics. Two scenarios were studied. The selected option is 

280m away from the boundary of the relics’ official protection area. This option uses existing Danla 

Expressway corridor and will cause less land take and resettlement than the other. The impacts on 

the relics has been assessed and considered negligible. 

� The railway alignment will have to cross several drinking water source protection zone and several 

hills on top of which there are relics of Qing and Ming dynasty Great Wall. Impacts assessment has 

been conducted and different engineering/construction techniques have been studied. The remaining 

impacts are considered minimal. 

Figure 1 shows the selected alignment alternative for the project. 



 

 14

3. ENVIRONMENTAL SETTING 

A necessary and important element of the EA was the baseline research that describes the physical, 

ecological, and social characteristics of the project area. A detailed environmental baseline was needed to 

highlight locations of highest potential impact. The proposed alignment corridor is a highly developed 

transport corridor with an existing railway line, an expressway, a national highway and local road networks.  

The area around the alignment is mostly farmland, grassland and rolling hills. There is no indication of the 

presence of undisturbed or valuable natural habitats, with the exception of the Huangqihai Wetland Nature 

Reserve. However, the alignment will cross the reserve through an existing transport corridor. As such the 

area of the project presents moderate to low ecological sensitivity.   

 

Physical Setting 

Landforms: The project area from east to west traverses Yang River and West Yang River alluvial plains, 

Xinghe medium-low hills, Huangqihai alluvial basin, Zhuozi low-medium hills, and Daqingshan Mountain 

front alluvial plain. 

2517253122517212162517191

6825172019225172428825172

2240251723264251726336 

Weather: The project area 

belongs to mid-temperate and 

sub-dry east Mongolia regions. 

The weather presents dry, 

windy and sandy spring; short 

and warm summer, short spring 

and long, cold, dry winter. The 

annual precipitation is rather 

small and concentrates during 

June-September. The 

evaporation is substantial and 

frost period is long.   

Water Systems: The major 

rivers along the project corridor 

include Dayang River, 

Quanyulin River, Bawang 

River and Dahei River. 

Seismic and geology: Some 

project areas are at high seismic 

risks and special design 

considerations have been taken  

into account. Unfavorable 

geological conditions along the 

railway line  mainly include 

weak rock formations, land 

slide, wind-snoware. The 

project has either avoided these 

areas or designed adequate 

engineering structures and 

Yang River Alluvial Plain Xinghe medium-low hills 

Zhuozi low-medium hills Huangqihai alluvial basin 

Daqingshan Mountain front 
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measures to cross them. 

 

Sensitive Ecosystems 

Reserves, Forest Parks, Scenic Areas, and Water Sources. Field surveys were conducted along the corridor to 

identify environmental sensitive areas. Although extensive effort has been made for alternative alignment 

selection in order to avoid environmental, social and cultural sensitive areas, the proposed final alignment 

will inevitably pass a provincial level wetland nature reserve (Huangqihai Wetland Nature Reserve) and 

several drinking water resource protection area, as well as urban areas. According to Chinese laws and 

regulations, the definition of these terms and the restrictions for infrastructure construction are presented in 

Table 3. 

 

Table 4 – Definition of Sensitive Sites in China 

Protected Area Description and Restrictions 

Nature Reserve 

 

- Nature Reserve is legally protected land, surface water body or sea area which features typical 

natural ecological system, natural concentrated habitats for rare or endangered wildlife, or natural 

relics with special meaning.” 

- Nature reserves are classified into three zones: Core Zone, Buffer Zone, and Experimental Zone. 

No one is allowed to enter the Core Zone without approval. For the Buffer Zone, only scientific 

research and observation activities are allowed. The periphery of the Buffer Zone is an 

Experimental Zone. Scientific experiments, teaching training, visit and observation, tourism and 

taming and breeding rare and endangered wild animals and plants and other activities are allowed.  

-Road and railway projects within Experimental Zone are allowed, subject to approval of the nature 

reserve management authority. 

Forest Park 

 

- Forest park is an area with beautiful forest view, concentrated natural view and human cultural 

landscape designed for the purpose of tourism, rest, or science, cultural or education activities.” 

- There are three levels of forest park, i.e. national, provincial and city/county level, whose 

establishment shall be approved by national, provincial and municipal forest bureau respectively.  

- Railway project is allowed, subject to agreement of forest park management authority and 

approval of corresponding level of government. 

Scenic Area 

 

- Scenic area is an area with view, cultural or scientific value, features concentrated natural or 

human landscape and beautiful environment, and serves the purpose of tourism, scientific or 

cultural activities.”  

- Construction projects within scenic area should be consistent with area planning and compatible 

with landscape. Railways are allowed subject to approval of the scenic area management authority. 

Water Resource 

Protection Area 

 

-Water resource protection area is a certain area of water body and land designated for prevention 

of pollution on drinking water sources and protection of environmental quality of the area.” 

- Surface water resource protection area normally includes Class 1 protection area and Class 2 

protection area. The boundary of the protection areas is determined by local governments. The 

general guideline is, for water intake in normal rivers, Class 1 protection area includes river section 

between at least 1000m upstream and 100 m downstream, and river bank within no less than 50 m; 

Class 2 protection area include river section extending 2000m upstream and 200 m downstream 

from the border of Class 1 area. A semi-protection area can be determined outside the Class 2 

protection boundary. 

- Railway project is allowed in Class 2 protection area and semi-protection area. 

 

Rare Plants and Fauna Species of Concern. The project area is located in the transition region between Inner 

Mongolia Plateau and North China Plain and presents typical grassland and shrub ecosystem. Ecological 

survey shows that the plant species in the project alignment are mostly artificial or secondary vegetation. 

There are no “ancient and old trees” under special protection, as defined by Chinese regulations,  along the 

project corridor.  
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Fauna resources were studied through field survey and review of existing data from research institutes, 

nature reserve management authorities and other relevant local governments, as well as consultation with 

local communities. There are no rare or endangered animals under protection identified along the project 

corridor.  

A special ecological was conducted to the Huangqihai Wetland Nature Reserve through field visits desk 

review and consultation with relevant authorities. The Nature Reserve consists of typical salt grassland and 

wetland. There are no large animals found. Amphibians and reptiles are also uncommon. Wetland birds, 

mainly ducks, are dominant, particularly in the waters within the nature reserve.  

Socioeconomic Setting 

The project will be constructed in the economically underdeveloped regions of Hebei and Inner Mongolia. 

The project areas are mainly rural and poor and experience serious unbalance of social and economic 

development. The western part in Hohhot is more developed, with a GDP per capita 49, 606 Yuan, compared 

with Wulanchabu 20, 358 Yuan and Zhangjiakou 17, 134 Yuan. Although the alignment goes primarily 

through rural areas; it will also cross megacities such as Hohhot and Zhangjiakou. 

Physical Cultural Resources 

The project corridor also presents a rich cultural diversity as it links Mongolian ethnic group and Han area. A 

cultural relics’ survey was conducted along the project corridor through field visit, desktop review and 

consultation with local cultural relics authorities and the general public. Several sites were identified and 

taken into account the project alignment selection. As a result, two sites of Great Wall remains were avoided 

through tunnels. However, the line will have to cross the construction control area for Jininglu Ancient Town 

relics. The alignment has been fined tuned to shift away from the site to the extent possible. 

The construction of the railway project will cause displacement of around 400 tombs along the alignment. In 

line with OP4.12, the relocation and compensation of these tombs will be dealt with through the project 

Resettlement Action Plan (RAP). 
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4. ASSESSMENT OF IMPACTS AND MITIGATION 
 

As all transportation projects, the ZhangHu will have the potential to cause direct, indirect, or cumulative 

impacts to the social and natural environments. The ZhangHu is anticipated to have positive socio-economic 

benefits in terms of mobility and accessibility in the project region, diversion of overloaded highway traffic, 

facilitation of passenger and freight market and regional economic and social development. Due to the large 

scale of civil works involved and project characteristics, the project has the potential to cause substantial 

social and environmental impacts, especially during construction, which have been thoroughly assessed and 

can be adequately avoided, minimized and/or mitigated with engineering measures developed either in 

project design or included in the project’s EMP and RAP. Manageable adverse impacts are primarily related 

to: (i) crossing sensitive sites such as nature reserves, cultural resources, water resource protection areas etc.; 

(ii) community impacts such as land acquisition and resettlement; (iii) noise, dust, soil erosion and social 

disturbance during construction; (iv) noise, safety and community connectivity during operation.  

Extensive assessment has been conducted for all the potential impacts, based on which a set of mitigation 

measures have been developed in the project design and EMP. In summary, MOR implemented a three-fold 

approach to minimize environmental and social impacts. These are:  

• Avoidance. Alternative analysis has been carefully conducted to avoid the environmental and social 

sensitive areas to the extent possible, as one of the most important mitigation measures to minimize 

potential adverse environmental and social impact.  The selected alignment led to reduced house and 

structure demolition, especially in urban areas, and has avoided a number of sensitive sites including 

nature reserves and cultural heritage sites. 

• Sound Engineering. The project has been designed with state-of-the art engineering. Bridge-tunnel-

bridge schemes are adopted for more than 68% of the whole alignment (about 47% for viaducts/bridges 

and 21% for tunnels) will minimize land acquisition and ecological footprint.  

• Comprehensive Mitigation Plans. Detailed environmental design plans (green corridors and 

landscaping), environmental management plans, resettlement action plans have been prepared in order 

to minimize and/or compensate unavoidable impacts from the project.  

 

Crossing Sensitive Areas 

Perhaps the most environmentally and socially sensitive component of the proposed project will be the 

construction and operation of the railway line through environmentally and socially sensitive areas. There are 

a number of environmentally and social sensitive sites identified in the vicinity of the project corridor during 

EA preparation, including nature reserves, cultural relics sites and water resource protection areas. 

Alternatives have been studied and carefully selected to avoid these sensitive sites. However, due the 

comprehensive geological, socio-economic and environmental considerations, the final alignment will still 

traverse through a few sensitive sites, including: 1) provincial level Huangqihai Wetland Nature Reserve; 2) 

Construction Control Zone of Jininglu Ancient Town; 3)Class II and quasi protection zone of the Jijiafang 

and Yaozhanbao Drinking Water Source Protection Area in Zhangjiakou City; 4) Class II protection zone of 

Lujiawan Drinking Water Source Protection Area in Zhuozi County; and 5) Class II protection zone of 

Hongji Water Source Protection Area in Hohhot City; and  6)Class II protection zone of Hohhot City Ground 

Water Source Protection Area. In addition, the final alignment will go through tunnels under the remains of 

Ming Dynasty and Qing Dynasty Great Wall. Table-5 summarizes the information, location with the 

alignment and the form of impact of these sensitive areas that have been considered during the project EA 

study. Based on comprehensive analysis for these specific sensitive sites, and close consultation with 

relevant authorities, it is concluded that the railway’s impact on these sensitive sites is not significant. 
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Table 5 – Sensitive Areas along the Project Corridor 
Name Protection Objects Alignment Location and Form 

Huangqihai Wetland Nature 

Reserve 

Mudflat and wetland ecosystem 

and birds 

• A 2.3 km section (CK146+300~CK148+600) 

will cross the reserve’s experiment zone  

through a long viaduct  

• The alignment falls into an existing transport 

corridor; 3.5/4.5 km away from north 

buffer/core zone and 6.5/8.5 km away from 

south buffer/core zone. 

Jininglu Ancient Town Remains of ancient town walls 

• A 6 km section (CK137+370-CK143+385) 

will cross the relics’ construction control 

zone through subgrade and viaduct.  

• The alignment is 210m away from the core 

protection zone and 720m away from the 

wall remains. 

Ming Dynasty Great Wall Remains of the Great Wall 

• The alignment, though a tunnel, will cross the 

Ming Dynasty Great Wall remains at 

CK63+515 and is 51m under it.  

• The alignment , through a tunnel, will cross 

the Ming Dynasty Great Wall remains at 

CK69+080 and is 109m under it. 

Qin Dynasty Great Wall  Remains of the Great Wall 
• The alignment , through a tunnel, will cross 

the Qin Dynasty Great Wall remains at 

CK235+085 and is 20m under it. 

Jijiafang Drinking Water 

Source Protection Area in 

Zhangjiakou City 

Ground drinking water 

resources 

• A 1.85 km section (CK0+000~CK1+850) 

will cross the Class II and quasi protection 

zone through a viaduct. 

• The alignment1.3km away from the Class I 

protection zone at nearest point. 

Yaozhanbao Drinking Water 

Source Protection Area in 

Zhangjiakou City 

Ground drinking water 

resources 
• A 10.2 km section (CK4+050~CK14+ 250) 

will cross the Class II and quasi protection 

zone through viaducts (9.6 km) and 

subgrades 

• The alignment is 1.5 km away from the Class 

I protection zone at nearest point.  

Lujiawan Drinking Water 

Source Protection Area in 

Zhuozi County 

Ground drinking water 

resources 
• A 2.2 km section (CK210+510~CK212+710) 

will cross the Class II protection zone 

through tunnel, subgrade and viaduct 

• The alignment is 80m away from the Class I 

protection zone at nearest point. 

Hongji Water Source 

Protection Area in Hohhot 

City 

Reservoir drinking water 

resources 
• A 9.4 km section (CK259+350~CK268+720) 

will cross the Class II protection zone 

through tunnel, subgrade and viaduct. 

• The alignment is 4 km away from the Class I 

protection zone at nearest point. 

Hohhot City Ground Water 

Source Protection Area 

Ground drinking water 

resources 
• A 20 km section (CK268+720~CK288+600) 

will cross the Class II protection zone 

through tunnel, subgrade and viaduct. 

• The alignment will avoid the Class I 

protection zone at nearest point. 
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Box 1- Crossing Huangqihai Wetland Nature Reserve  
Baseline Data. The provincial level Huangqihai Wetland Nature 

Reserve is located in Wulanchabu, Inner Mongolia. The NR is 

roughly dumbbell shaped, with core zones and buffer zones in both 

north and south parts, and a transport corridor in the middle. The 

south core zone, 8,321ha in area, presents the most ecological value 

of the NR, as the Huangqihai Lake and surrounding wetlands are 

habitats to migratory birds. Fauna are mostly common species. Salt 

grassland is dominant; with reed swamp growing in the wetlands. 

Animals are mostly medium or small ones; and amphibians are rather 

few. Wetland birds are advantaged in the NR. Typical birds are duck, 

Ardeidae, Eciconiidae, etc.  The proposed ZhangHu alignment will 

pass through the experimental zone in the middle of the NR, which is 

an existing transport corridor. At both sides of the alignment, there is 

existing DanLa Expressway in the north and ZhangJi Railway in the 

south.  

 

Impact Analysis. A 2.3 km section (CK146+300~CK148+600) will 

cross the reserve’s experiment zone through a long viaduct, which 

will cause a land occupation of 3.45ha. . The alignment is 3.5/4.5 km 

away from north buffer/core zone and 6.5/8.5 km away from south 

buffer/core zone, respectively. A dedicated biodiversity impact 

assessment was conducted, taking into account ecological system, 

habitats, species, key protection objects, bio-safety and stakeholder 

considerations. Results show that only 0.001% of the NR’s area will 

be occupied by the railway alignment. Overall the negative impacts 

will be small. However, construction will cause permanent land 

occupation, vegetation clearance, disturbance to wildlife, and other 

typical impacts including wastewater, gas, noise, solid waste etc. 

There will be no long term impacts to the birds. 

 

Mitigation Measures. A long viaduct scheme was incorporated into 

the engineering design to minimize land occupation and 

segmentation of habitats connectivity. Consultation with NR 

administrative authority was carried out during EA preparation and 

advices and approvals obtained. During construction, existing access 

road will be used as much as possible; new access roads will be built 

within the red lines. No borrow pits, disposal sites, worker camps, 

stations, or other permanent facilities are allowed to be built within 

the boundary of the NR. Timely reclamation, re-vegetation and 

restoration of disturbed sites will be conducted. Other mitigation 

measures such as fencing, code of contractor conduct, waste control, 

soil erosion control, dust control, education and awareness raising 

will be implemented. The EIA also recommends to earmark 

CNY80,000 for follow-up monitoring.  

 



 

 20

Box 2- Crossing Great Wall Remains 

0251719168 

Background  

A detailed cultural relics survey was conducted along the project 

corridor. Two sections of Great Wall (GW) remains were found, i.e. 

Ming Dynasty GW in Hebei and Qin Dynasty GW in Inner Mongolia. 

For the former in Hebei, currently 23 beacon towers remain; while the 

wall is nearly unidentifiable. For the latter, only some soil ridges 

remain. (See photos in the left). According to cultural resource 

management authorities, the protection zone of the GW is within 100m 

from the wall, while, between 100m and 200m it is defined as 

construction control zone.  

 
Proposed alignment and Great Wall at CK63+515 

1. Crossing point at CK63+515 

Baseline data. The alignment, though a tunnel, will cross under the 

Ming Dynasty Great Wall remains at CK63+515. The tunnel is 51m 

under the wall remain. The crossing point is 550m and 360m away 

from the nearest two beacon towers, respectively. There is no GW 

remains identifiable on the ground. The geological situation of the site 

soil layer is quite weak.  

 

2. Crossing point at CK69+080 

Baseline data. The alignment, though Dajianshan tunnel, will cross 

under the Ming Dynasty Great Wall remains at CK69+080. The tunnel 

is 109m under the wall remain. The crossing point is far away from the 

nearest beacon towers. The geological situation of the site is good.  

 

3. Crossing point at CK235+085 

Baseline data. The alignment, Though a long tunnel, will cross under 

the Ming Dynasty Great Wall remains at CK235+085. The tunnel top 

is 20m under the wall remain. Both tunnel portals are more than 100m 

away from the GW. There is no GW remains identifiable on the 

Great Wall remains: beacon tower (left) and wall (right) in Hebei Province 



 

 21

 
Proposed alignment and Great Wall at CK69+080 

 
Proposed alignment and Great Wall at CK235+085 

away from the GW. There is no GW remains identifiable on the 

ground. The geological situation of the site is good.  

 

Impact assessment. All the three tunnels will go through the GW way 

below the ground. Two aspects were given particular attention during 

EA process, i.e. vibration and ground sinking that may cause damage 

to the structure of the wall remains during construction and operation. 

Vibration predictions show the impact to the each GW remains is 

negligible. In addition, groundwater level is so low that no ground 

sinking resulted from tunnel construction is anticipated.  

 

Mitigation measures. During construction, blasting shall be carefully 

managed. Low impact blasting technology such as millisecond blasting 

shall be used. Construction organization shall be carefully planned. 

Temporary works, such as access roads, worker camp, and 

construction field shall be located away from the GW. Construction 

vehicles and machinery shall also be kept away from the GW. Using 

high vibration machineries such as pile driver is not allowed near the 

GW. Vibration monitoring shall be conducted. Code of practice shall 

be enforced for workers. Grouting will used to seal the leakage. Tunnel 

liner will be timely and properly installed to minimize groundwater 

leakage. During operation, it is suggested to carry out vibration 

monitoring and take measures as necessary. 
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Box 3 – Crossing Jininglu Ancient Town Remains 

 Background 

Jininglu Ancient Town currently only have east and north wall remain, 

which are about 5-6m wide and 0.5-2.5m high. The west and south wall are 

almost unidentifiable (see photos in the left).  

 

Baseline data. A 6 km section (CK137+370-CK143+385) will cross the 

relics’ construction control zone through subgrade and viaduct. The 

alignment is 210m away from the core protection zone and 720m away 

from the wall remains. 

 

Impact assessment. Vibration during construction and operation may cause 

impacts to the structure of the remains. Poor managed construction 

practices have the potential to damage the remains.  

 

Mitigation measures. During construction, construction organization shall 

be carefully planned. Temporary works, such as access roads, worker camp, 

and construction field shall be located away from the town remains. 

Construction vehicles and machinery shall also be kept away from the 

remains. Environmental training and awareness raising campaign shall be 

held regularly. Timely restoration and site cleanup upon completion of the 

construction. During pilot operation, vibration monitoring shall be carried 

out and take measures as necessary.  
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Box 4 Crossing Jijiafang and Yaozhangbao Drinking Water Resource Protection Area in Zhangjiakou City 

 

Baseline data. The railway alignment will cross two adjacent 

ground water source areas in Zhangjiakou city. Namely, 1) 

Jijiangfang: A 1.85 km section (CK0+000~CK1+850) will 

cross the Class II and quasi protection zone through a viaduct. 

The alignment1.3km away from the Class I protection zone at 

nearest point. 2) Yaozhanbao A 10.2 km section 

(CK4+050~CK14+ 250) will cross the Class II and quasi 

protection zone through viaducts (9.6 km) and subgrades. The 

alignment is 1.5 km away from the Class I protection zone at 

nearest point.  

 

Impact assessment. Consultation with local water resource 

and environmental protection authorities have been conducted 

during EA process. Approvals have been obtained for the 

railway alignment to cross the area. Manageable impacts 

include construction wastewater and soil erosion that may 

pollute the groundwater source.  

 

Mitigation measures. Wastewater and other wastes such as 

oils shall be fully collected and treated. No camp, borrow pits 

or disposal sites shall be located within the area. 

Environmental training and awareness raising shall be carried 

out.  
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Box 5 – Crossing Lujiawang Drinking Water Source Protection Area in Zhuozi County 

 

Baseline data. A 2.2 km section (CK210+510~CK212+710) of the 

railway alignment will cross the Class II protection zone through 

tunnel, subgrade and viaduct. The alignment is 80m away from the 

Class I protection zone at nearest point. 

 
Impact assessment. Consultation with local water resource and 

environmental protection authorities have been conducted during 

EA process. Approvals have been obtained for the railway 

alignment to cross the area. Manageable impacts include 

construction wastewater and soil erosion that may pollute the 

groundwater source.  

 

Mitigation measures. Wastewater and other wastes such as oils 

shall be fully collected and treated. No camp, borrow pits or 

disposal sites shall be located within the area. Environmental 

training and awareness raising shall be carried out. 
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Box 6 – Crossing Hongji Drinking Water Source Protection Area in Hohhot City 

 

Baseline data. A 9.4 km section (CK259+350~CK268+720) 

will cross the Class II protection zone through tunnel, subgrade 

and viaduct. The alignment is 4 km away from the Class I 

protection zone at nearest point. 

 
Impact assessment. Consultation with local water resource and 

environmental protection authorities have been conducted 

during EA process. Approvals have been obtained for the 

railway alignment to cross the area. Manageable impacts include 

construction wastewater and soil erosion that may pollute the 

groundwater source.  

 

Mitigation measures. Wastewater and other wastes such as oils 

shall be fully collected and treated. No camp, borrow pits or 

disposal sites shall be located within the area. Environmental 

training and awareness raising shall be carried out. 
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Community Impacts During Construction and Operation 

Community impacts are mainly related with (i) land acquisition, relocation of houses, and livelihood 

impacts; (ii) impacts on community infrastructure; (iii) noise and vibration impacts; and (iv) safety and 

connectivity especially in rural areas; and (v) nuisances from construction. 

Resettlement Impacts.  

OP 4.12 is triggered and so a resettlement plan with a resettlement plan framework was prepared. This 

project resettlement will impact 3 cities, 8 counties/cities/districts, 23 townships (towns) and 100 

villages/communities in Hebei Province and Inner Mongolian Autonomy Region. Approximately 12,450 mu 

of land will be permanently acquired of which 100% is rural collective land. Approximately 413 thousand 

m2 buildings are expected to be demolished. The project is estimated to affect approximately 7,511 persons 

and approximately 3,631 people from 1,078 households will be relocated. 

 

Land compensation rates stipulated in the resettlement plan are in accordance with the land compensation 

regulations in effect at the time of appraisal. Rural houses will be compensated according to replacement 

cost, house replacement, or professional valuation, while urban structures will be paid based on professional 

evaluation in reference with market price. Households will also obtain resettlement allowance and relocation 

subsides. Compensation for enterprises will base on professional evaluation including economic loss due to 

the relocation. A restoration plan will stipulate infrastructure compensation in consultation with the affected 

villages and communities.  

 

Rural houses will be restored in two ways: collective relocation and scattered relocation. Collective 

relocation will be planned, built, provided with public facilities, by local governments; and scattered 

relocation is built by resettlers themselves near the original villages with residential land and public facilities 

provided by villages. There are three villages losing more than 20 percent of their total land for which the RP 

tabulated has detailed resettlement strategies.  For the other villages, the main restoration measures rely on 

cash compensation in combination with other assistance measures such as social security program, land 

readjustment within village group and employment training. 16 enterprises choose cash compensation and 

the other 18 ones prefer rehabilitation in designated area by local governments. 

 

Extensive consultation meetings at the provincial level, county level, townships and villages were conducted, 

and questionnaires along the line were implemented during the RP and SA preparation. Project realignment, 

station location, and resettlement arrangements were planned and designed to reflect the results from the 

consultation. Compensation rates for all assets were endorsed by local governments. A grievance procedure 

from village to central government was designed as part of the RP. The RP also covered arrangements on 

resettlement institution, capacity building, monitoring and reporting. The RP also covers participation plan 

and grievance handling mechanism, as well as internal and external monitoring arrangement. 

 

Resettlement will be financed by the provincial level governments rather than county level governments 

which have limited financial resources, and the resettlement cost will be reflected as equity and shares in the 

project company. Local governments will implement specific resettlement activities. While the province and 

local governments are experienced in monitoring domestic involuntary resettlement, the Province has little 

experience in monitoring Involuntary Resettlement under the OP 4.12. This creates a substantial risk that the 

RP may be not adequately implemented. In addition to train the provincial and local resettlement staff, and 

project company resettlement staff, to strengthen connection between the MOR and Provincial governments 

on the project management is a key measure, via requiring provincial resettlement office to report 

resettlement progress at least semiannually. 
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Noise and Vibration Impacts. The construction and operation of the ZhangHu railway have the potential to 

increase noise and ground-borne vibration in nearby sensitive land uses. Such increases can cause 

undesirable effects on people, animals, and structures. The principal source of existing noise in urban areas is 

vehicular traffic. In most of the corridor, adjacent land uses are currently exposed to very low to moderate 

noise levels.  

Chinese specified models (TJH 2010 Revision, No. 44 Document) for noise and vibration impact criteria 

were used to assess impacts at sensitive sites near the proposed alignments. The assessment identified 81 

noise sensitive points, and 55 vibration sensitive points. Current noise level monitoring has been conducted 

for all sensitive sites. 

Noise and vibration pollution control measures (noise barriers, encasing bridges, strengthening of glass 

windows, etc.) have been identified in all critical sensitive points along the line. These measures will be 

complemented with Right-of-Way zoning restrictions which will be enforced by townships and cities. These 

measures have been incorporated in project design and budget. 

Safety and Community Severance. Safety is a major concern for the operation of high-speed railway line. 

In this regards, the ZhangHu railway line will be fully fenced to restrict random access of pedestrians, 

animals, or vehicles to the railway tracks. This will effectively minimize the potential accidents of random 

railway crossing. 

Impacts from a fully-fenced operation of the line -cross traffic and social severance- were fully considered 

during project design. All local road crossings are designed with interchanges. A total of 5 road viaducts and 

208 small community crossing culverts are designed (3.5 per kilometer), in close consultation with local 

communities. With these designs, the impact on local traffic, community severance, and agricultural 

irrigation systems will be effectively minimized 

 

Construction Impacts 

Construction of the ZhangHu railway will cause temporary impacts to the surrounding environment. Typical 

short-term construction impacts could include noise, vibration, air quality, and water quality. If properly 

planned, construction impacts to neighborhoods, businesses, and the natural environment can be minimized. 

Several aspects of construction have been received special attention such access roads, disposal of excess 

material from tunnel construction, and management of camps. A comprehensive Soil Erosion Control Plan, 

as required by Chinese regulations, has been prepared and will address all erosion, stability and restoration 

issues associated with earth cuts, disposal sites, embankments and affected areas in general 

Access Roads Access roads will be required to provide access to the construction sites, tunnel entrances and 

exits, borrow pits, construction camps, waste disposal areas, mix plants, casting yards, etc. Existing rural 

road networks will be improved, particularly in sensitive areas. As a result, only 78.6 km new access roads 

will be built. Therefore, access roads will require careful design and construction in order to avoid typical 

impacts of roads such as soil erosion, slope stability problems, pedestrian safety, among many others. 

A framework for dealing with new access roads will be part of bidding documents and contracts. The 

framework includes procedures and decision making criteria regarding new access roads that are identified 

during construction. Basic elements of the framework include: 

• Contractors shall use existing roads as much as possible. Existing roads will be rehabilitated to meet 

MOR design standards, including erosion control, slope stabilization.  

• After construction, all roads will be rehabilitated for community use. No new access roads will be 

approved in or through protected areas. 



 

 28

• Any new access road proposed by contractors will have to be reviewed and approved by the 

environmental supervision team of MOR. 

 

Borrow Pits and Disposal Sites The project will generate significant amounts of excess material from 

tunnel construction even after using portions for construction purposes (embankment, base and sub-base). All 

disposal sites were screened for environmental and social issues (not in protected areas, not in scenic areas, 

not on flood plains, unstable areas) and mitigation measures identified. As a result, 25 borrow pits, and 18 

soils disposal sites, and 52 debris disposal sites have been selected. These criteria will be strictly enforced 

during construction. All sites will be enclosed with retaining wall, proper drainage and re-vegetated. 

 

Tunnel Works. 25 tunnels totaling 60km will be constructed. Construction of tunnels will entail destruction 

of vegetation due to excavation of tunnel portals, large amounts of spoils, tunnel dewatering, and lowering 

local groundwater table. The potential impact from each tunnel has been assessed and mitigation and 

monitoring programs have been designed, including prior forecast, sealing with limited discharge, provision 

of back-up water sources for relevant communities. Groundwater levels and water supply systems will be 

closely monitored and budget for remedial actions has been included in project costs. 

 
Camps Locations and Management The number and location of camps are not known yet. It will depend 

on Contractors’ plans to manage their contracts and construction. Criteria for camp location have been 

identified and will be strictly enforced (prohibitions in scenic areas, sensitive areas, near vulnerable minority 

groups). Camp specifications include the type of facilities (adequate accommodations, water supply and 

sanitation, cooking facilities.) and the need for education and sensitivity programs on natural habitats, ethnic 

minorities and health.  

 

Induced and Cumulative Impacts 
The ZhangHu railway will traverse an existing transport corridor. The region where ZhangHu line traverses 

has lots of economic hubs with intensive social and economic activities. The railway will provide excellent 

opportunities for local development such as local business trade, transportation and construction, especially 

around the terminals. Without planning, these changes could bring about congestion, increased waste and 

pollution, and threats to cultural resources. Impacts on large urban centers will be less significant since they 

will easily absorb these changes. The alignment and terminal locations Throughout the project feasibility 

study, the Ministry of Railways has maintained a dialogue with local governments who provided official 

decision and approval of. Alignment and location of terminals in urban areas meet restrictions and objectives 

of urban land use, and are consistent with urban master plans. Therefore, the induced development will be 

fully incorporated into the urban planning and management. 

Most of these activities are small-scaled and in-city or localized construction projects, which would not have 

obvious cumulative impacts with the newly proposed ZhangHu railway project. Based on field survey and 

consultation with local governments, there are several existing large linear infrastructures located in the 

vicinity of the ZhangHu railway, including the second JiBao railway line, G110 highway and DanLa 

Expressway. There are no concrete information available as to whether new major linear infrastructure will 

be built in the near future. However, rehabilitation or upgrading of the highways and expressway is among 

the agenda of the relevant management authority and local government. These activities, if implemented 

close to the ZhangHu railway will cause larger environmental and social impact at this section in terms of 

traffic on the existing road network, civil works, air-borne dust, waste generation, community disturbance 

and safety etc. At the Huangqihai Wetland Nature Reserve, further segmentation of the landscape caused by 

the ZhangHu railway in addition to the impacts caused by Danla Expressway, G110 highway and JiBao 

railway line has been identified. The new linear projects would also increase the potential of community 

severance. 
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The main impacts will be those occur during construction stage. These construction related impacts could be 

effectively minimized by adopting proper mitigation measures, including: coordination construction 

schedule, possible access road and borrow/disposal sites sharing; contractors will develop material transport 

plan with consultation of local road management authority and local community; enforcement of good 

construction management to minimize dust, noise and waste generation; education of construction workers to 

minimize social disturbance and cultural conflict; provision of temporary access to local traffic; proper 

maintenance of the access roads and timely restoration/strengthening upon completion. With effective 

implementation of good construction management measures, these common construction-related cumulative 

impacts can be adequately mitigated to acceptable level.  

During operation, the ZhangHu line will be fully fenced to ensure safety of local public and traffic vehicles. 

Adequate crossing facilities have been designed (as discussed above) to minimize the social severance 

impact. 

In summary, the cumulative impacts of the major projects in the corridor are identified to be not significant 

with proper project design and effective implementation of necessary mitigation measures which will 

minimize those impact to acceptable level. 
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5. ENVIRONMENTAL MANAGEMENT PLAN 

 

A detailed Environmental Management Plan (EMP) addressing all issues identified in the EIA (i) organizes 

all measures to mitigate environmental impacts during the construction and operation; and (ii) establishes an 

organizational structure, procedures, institutional responsibilities for implementation, and a budget and 

source of financing for each activity. The EMP also includes environmental monitoring and capacity building 

programs. Main components of the EMP are: 

• Environmental protection measures in design stage: mitigation measures have been incorporated 

in project design: slope stabilization, noise reduction, landscaping, and special design of terminals. 

• Environmental protection measures during construction: these include: additional surveys 

(cultural resources and Huangqihai Wetland Nature Reserve), environmental specifications for 

construction, camp management, restoration of affected areas, access roads and disposal sites 

• Environmental protection measures during operation: mainly monitoring programs. 

In addition to the project-specific mitigation measures included in the EIA and EMP, project design and 

construction of the GRL are also subject to a wide range of domestic laws, regulation, technical guidelines 

and codes of practice in China, which by default are legal requirement for project design and construction 

management. These include (i) Environmental Protection Regulations for Railway; (ii) Environmental 

Supervision Regulations for Railway, Implementation; (iii) Guidelines for Environmental Protection Plan for 

Railway,; and (iv) a wide range of standard and codes such as Design Code for Environmental Protection in 

Railway Projects (TB10501-98), Environment and Hygiene Standards for Construction Site (JGJ146-2004), 

Management Regulations for Construction Sites, Safety Rules for Construction Projects, Environmental 

Acceptance Rules for Railway Project Completion Inspection. 

Management Organization and Responsibilities. Environment management responsibilities have been 

defined. Environmental management during construction involves the MegngJi Railway Company, 

Contractors and Environmental Supervision Engineers (Figure 3). During operation, environmental 

management responsibilities will rest with MengJi Railway Company. 

 

251719168

 

Figure 0-1 Environmental Management Organization and Responsibilities 

 

Environmental Monitoring. Comprehensive environmental monitoring programs have been designed for 

both construction and operation phases. Monitoring includes water quality, noise, hydrology, construction 

dust and noise, as well as soil erosion and vegetation restoration. The MengJi Company will entrust 

environmental monitoring stations to carry out these plans. During operation, environmental monitoring will 

be carried out by provincial and prefecture (municipal) environmental protection bureaus, forestry bureaus, 

and water conservancy bureaus, which will be responsible for submitting the annual report on environmental 

management and for compiling the reports of environmental monitoring. 
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All personnel of the MengJi Company Environment Protection Section and construction workers will receive 

environmental training at least one time before commencement of construction. Key environmental 

administrative and monitoring personnel will also go through technical training provided by the project. 

 

Environmental Supervision. During construction, environmental supervision shall be carried out by 

qualified supervision engineer reporting to the MengJi Company. Each Supervision Engineer company will 

be required by contract to assign one Environmental Supervision Engineer. The Environmental Supervision 

Engineers will: 

� Review and ensure the Contractor’s construction organization plan in compliance with project 

engineering and the EMP with regard to environmental protection and impact mitigation;  

� Review Contractor’s site-specific Environmental Protection Implementation Plan and Environmental 

Protection Construction Organization Plan for key project activities with potential environmental 

signification impacts (if any), prior to the project owner’s final review and approval. 

� Carry out day-to-day site inspection and ensure the Contractor’s activities in compliance with EMP 

and other relevant regulations. Instruct the Contractor to take corrective actions within the ESE 

determined timeframe in case non-compliance or discrepancies identified. 

� Provide assistance to the MengJi Company as necessary in the implementation of the environmental 

monitoring and supervision program. . 

� Regularly monitor the performance of the Contractor’s environmental management system, 

including environmental staff, procedure and reporting. Verify and confirm environmental 

supervision procedures, parameters, monitoring locations, equipment and results. In case any 

discrepancies identified, the ESE will instruct the Contractor to take corrective actions, including 

capacity building for or replacement of the Contractor’s environmental staff.     

� Regularly prepare environmental supervision reports and submit to the MengJi Company for review 

and filing.  

� As integral part of Supervision Engineer, approve invoices or payments with consideration of EMP 

performance. 

Independent Environmental Supervision (IES) consultant. The MengJi Railway Corporation will recruit 

an Independent Environmental (IES) consultant to conduct independent supervision on implementation of 

EMP. The lead IES consultant shall be a person who can independently and professionally examine records, 

procedures and processes. He she may require a small team to assist he/she with checking the site (i.e. the 

IES team). The IES shall have extensive knowledge and experience in environmental monitoring and 

auditing to provide independent, objective and professional advice on the environmental performance of the 

project (at least 5 years’ experience is required). The IEC shall familiarize himself with the project works 

through review of the reports, including the project EMP. In particular, the IES is expected to perform the 

following duties: 

� Review and audit in an independent, objective and professional manner in all aspects of the EMP; 

� Validate and confirm the accuracy of monitoring results, monitoring equipment, monitoring 

locations, monitoring procedures and locations of sensitive receivers; 

� Carry out random sample check and audit on monitoring data and sampling procedures, etc.; 

� Conduct random site inspection; 

� Audit the EIA recommendations and requirement against the status of implementation of 

environmental protection measures; 

� Review the effectiveness of environmental mitigation measures and project environmental 

performance; 

� On a need basis, verify and certify the environmental acceptability of the construction methodology 

(both temporary and permanent works), relevant design plans and submissions. Where necessary, 
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the IEC shall seek the least impact alternative in consultation with the designer, the Contractor(s), 

and MengJi Company; 

� Verify the investigation results of any non-compliance of the environmental 

� Quality performance and the effectiveness of corrective measures; and  

� Feedback audit results to MengJi Company and ESE team according to EMP procedures of non-

compliance in the EMP, and provide Supervision Engineer (SE) suggests on actions of penalty, 

suspension or other punishment; 

� Provide environmental training to the Contractors, Environmental Supervision Engineers (ESE) and 

the MengJi Company staff prior to and during construction; 

� Prepare semi-annual report to the MengJi Company, MOR and the World Bank. 
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6. PUBLIC CONSULTATION AND DISCLOSURE 
 

During the EA and RAP preparation, public consultations were conducted in accordance with the Bank’s 

OP4.01 and OP4.12, through a combination of opinion surveys and public meetings in the city, townships 

and villages. Stakeholders such as local authorities, civil society, and the affected population were consulted 

through diverse ways of newspaper, meetings, and focus groups on land acquisition matters. Local 

governments were consulted on the alignment of the railway line and location of stations. Management 

authorities for affected nature reserves, cultural resources and water source protection areas were consulted 

for agreement and proper mitigation measures. All the affected villages are informed, investigated and 

consulted. Public concerns raised during the consultation have been incorporated in project design, the EMP 

and RAP.  

 

The EMP and RAP have been disclosed in accordance with the Bank’s policy and will be sent to the 

Infoshop prior to project appraisal. Information disclosure of EA preparation has been carried out by posting 

posters and bulletins in townships and villages, local newspapers (Inner Mongolia Daily, Zhangjiakou Daily) 

and through the internet. The full draft EIA document was disclosed in local environmental protection 

bureaus, railway administrative offices since October 2011, and on internet on Nov, 2011. And as such, the 

EA is accessible to general public. Information disclosure on project land acquisition and resettlement was 

distributed in the affected villages and communities during the resettlement impact investigation and 

planning process.
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7. EMP BUDGET  

All mitigation measures have been budgeted and fully incorporated in project costs including monitoring and 

supervision. 

The gross investment for environmental protection is RMB 676,152,600 Yuan, accounting for 2.04% of the 

total project investment. The estimated gross investment of environmental protection of this project is shown 

in Table 6. 

Table 6 - Investment Estimate of Environmental Protection Measures 
Item Subtotal 

Ecological Conservation 474,389,400 

Noise Control 195,488,700 

Vibration Control 0 

Wastewater Treatment 4,200,000 

Electromagnetic Control 292,500 

Solid Waste Disposal 600,000 

Air Pollution Control 118,200 

Total 676,152,600 

 


