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A.

EXECUTIVE SUMMARY

1.
This draft consolidated environmental impact assessment (EIA) contains the results of
the environmental assessment undertaken for the Jiangsu Yancheng Wetlands Protection
Project (the Project). It is prepared in accordance with the requirements of the Asian
Development Bank (ADB) Safeguard Policy Statement (SPS 2009) on the basis of the domestic
environmental impact assessment (DEIA) reports for the four investment components. The
DEIA reports meet the requirements of the People‘s Republic of China (PRC) EIA Law (2003)
and associated regulations. The EIA draws on project-level Feasibility Study Reports (FSRs),
Plan EIAs, PPTA's social and economic assessments, and project policy dialogue discussions.
2.
Project rationale. Jiangsu Province lies in the east of the PRC facing the Yellow Sea
with 1,040 kilometers of coastline (Figure 1). Lying in northern Jiangsu, Yancheng municipality
is the province‘s largest municipality in area with approximately 15,000 km2 and second largest
in term of population with approximately 8.2 million registered residents (at the end of 2010), of
which 51.2% are urban. About 70% of Jiangsu‘s coastal wetlands are located in Yancheng. The
453,000 ha of wetlands stretch for about 580 kilometers along the coast and cover about 30% of
the municipality, comprising intertidal mudflats, creeks, salt marshes, and reed beds.

Xiangshui
County
Binhai County

Sheyang County

Yancheng
Municipality
in Jiangsu Province

Yancheng City

Yancheng Coastal
Wetlands
Yancheng
Municipality

Dafeng City

Dongtai City

Figure 1: Location of Yancheng Coastal Wetlands
3.
The wetlands of Yancheng provide important ecosystem services. Local livelihoods are
sustained through the capture and culture of marine and estuarine plant (e.g., reeds), and fish
species. Wetland vegetation regulates the flow of rivers and the mudflats absorb wave energy
from the Yellow Sea, thereby controlling coastal erosion. Wetlands also improve water quality
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by absorbing some of the household and industry wastes that are rapidly increasing in
Yancheng municipality.
4.
Yancheng‘s wetlands, despite their local, national, and global significance, have been
under increasing threats. These threats include: wetland reclamation and conversion, habitat
degradation especially in the core and buffer zones, rapid spread of alien species particularly
Spartina alterniflora, environmental pollution from the upstream catchment, poaching as well as
rapid industrial and urban development. The Jiangsu coastal development plan (JCDP),
Approved by the State Council on 10 June 2010 and consisting of a combination of industrial,
urban, agricultural, port and wind energy developments along the coastal areas, will place
further tremendous pressures on the coastal wetlands. It is a great challenge to conserve and
protect the ecosystems and biodiversity in a fast developing region.
5.
From a biodiversity perspective, the two most important areas of the Yancheng coastal
wetlands are the Yancheng Rare Birds National Nature Reserve (YRBNNR) and Dafeng Milu
(David‘s Deer) National Nature Reserve (DMNNR). The YRBNNR is very rich in biodiversity,
containing species of 480 plants, 370 species of birds, 281 species of fish, 48 species of
mammals and 45 species amphibians. Twelve animal species are included in the country‘s firstranked protection priority list, and 29 bird species are listed in the International Union of
Conservation Nature Red List of Threatened Species. About 60% of the world‘s total estimated
red-crowned crane (Grus japonensis) population of 2,500, migrate every winter to the YRBNNR.
About 25% of the world‘s milu find their home in the DMNNR. In recognition of the uniqueness
of these wetland ecosystems and the species biodiversity that they harbour, the two nature
reserves are listed in the Ramsar Convention and the United Nations Educational, Scientific,
and Cultural Organization‘s World Network of Biosphere Reserves.

Milu in Dafeng Milu National Nature Reserve

6.
Project objective, outcome, and outputs. The proposed project targets four important
areas of the wetlands, including the Yancheng rare birds national nature reserve, Dafeng milu
national nature reserve, Sheyang forest farm and Dafeng forest farm, as critical parts of the
Yancheng coastal wetlands that provide many ecological and social services, including
protection of biodiversity of global significance and the provision of livelihood for local
communities (Figure 2). The Rare Birds NR has more than 500,000 wintering water birds, of
which 43 bird species, including the red-crowned crane, are on the IUCN Red List of
Threatened Species. Similarly, the milu, native to the PRC, is listed as ‗extinct in the wild‘ by the
IUCN.
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Figure 2: Location Map of Four Investment Components (Yancheng Municipality)

7.
The two forest farms are located within the experimental zone of the Rare Birds NR. The
Dafeng forest farm adjoins the Milu NR. Therefore they provide an extra buffer of protection for
the rare birds and milu. Moreover they form part of part of the national coastal protection forest
network that protects the coastal wetland resources and local communities from natural
disasters, such as tsunami and storm surges. With the growing risk of global climate change,
the role of the forest farms in strengthening the climate resilience of coastal regions has become
increasingly important.
8.
However, the two NRs now suffer from serious degradation from natural and humaninduced changes such as conversion, fragmentation, dehydration, spread of invasive species,
pollution, weak public education and participation and weak research and monitoring capacity.
As a result, the red-crowned crane population, as an important indicator of the quality of the
coastal wetlands, has witnessed a steady decline from over 1,000 in 2001 to fewer than 500 in
2010. The forest farms suffer from lack of tree species diversity, weak fire prevention and
response, poor drainage infrastructures, and risk of pests and diseases. The proposed
interventions directly address the pressures and threats, thus contributing to the protection of
global biodiversity and building local climate resilience.
9.
The project will adopt an integrated approach to address the degradation of the wetland
ecosystems in Yancheng. The ADB financing will fund those areas not supported by traditional
and/or private funding sources, and it will focus on: (i) wetland restoration, rehabilitation and
protection; (ii) control of invasive species; (iii) improvement to coastal protection forests; (iv)
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ecological compensation; and (v) management planning for nature reserves. The specific
project outputs will include:
i.

ii.

iii.

iv.

Yancheng Rare Birds National Nature Reserve. (a) 1,630 ha of dehydrated
core zone rehydrated; (b) 1,435 ha of fish-ponds in the core zone converted back
to wetland habitat for rare birds; (c) 540 ha of degraded wetland in the
experimental zone restored; (d) 400 ha of spartina control piloted; (e) Wildlife
rescue, breeding and disease control center established; (f) Wastewater, solid
waste management and green energy facilities constructed; (g) research and
monitoring capacity strengthened; and (h) public education capacity improved.
Dafeng Milu National Nature Reserve. (a) 24.7 ha of water surface created as
drinking water sources for milu; (b) 25.0 ha of grazing ground; (c) 45.3 ha of
resting ground; (d) 220.0 ha of fodder field; (e) 66.0 ha of milu habitat; (f) 416
heads of milu relocated; (g) rehabilitation of patrol and management facilities; (h)
research, monitoring and rescue capacity; and (i) public education capacity.
Sheyang Forest Farm. (a) 99.0 ha of forest bird habitat restored; (b) 93.5 ha of
fir and ever-green trees planted; (c) 49.4 ha of flowering shrubs planted; (d)
142.3 ha of color-leaf and fruit trees planted; (e) 83.6 ha of agro-forestry
demonstrated; (f) improvement to the drainage system in the northern section of
the forest farm; (g) fire prevention and response system; and (h) integrated pest
management system.
Dafeng Forest Farm. (a) Supplementary planting undertaken for 191.0 ha of
sparsely grown forest; (b) 678.0 ha of thinning undertaken for over-grown forest;
(c) Pruning undertaken for 830.0 ha of poplar forest; (d) restoration of 122.7 ha of
coastal wetland wildlife habitat and establishment of associated wetland
management infrastructures; (e) rehabilitation of 44.0 km of existing drainage
system rehabilitated; (f) 34.6 km of fire routes constructed; and (g) pest and fire
prevention early warning systems.

10.
The expected impact of the project will be improved ecosystem health and services in
the coastal wetlands in Yancheng. The expected outcome will be increased capacity to manage
and protect the wetland ecosystems in Yancheng. The project is expected to play a
demonstration effect for the restoration of other similar wetlands in the PRC. The project is
consistent with the Country Partnership Strategy for the PRC (2008–2010), which aims to
support environmental sustainability and inclusive growth.
11.
Environmental categorization and environmental due diligence. The project was
classified as environmental category A for the purpose of environmental impact assessment
under ADB‘s Safeguard Policy Statement (2009). Screening of the components for review and
approval authorities was undertaken at the initial stages of DEIA process. It has been
determined that the DEIAs will require the approval of national environmental protection
authority, that is, the PRC Ministry of Environmental Protection (MEP). Given that the nonrestoration infrastructures for the milu NR will be carried out in in the core zones, which is in
conflict with the 1994 State Council Regulation on Management of Nature Reserves, the norestoration subcomponents shall not commerce until the concerned area has been re-zoned into
an experimental zone.
12.
DEIAs have been prepared for all four investment components by qualified local
institutes in accordance with the PRC‘s Law on Environmental Impact Assessment (2003) using
methodologies and standards consistent with relevant guidelines established by the MEP. The
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DEIAs have passed the technical review by a panel of ten national experts across the country
and were approval by MEP on 27 September 2011.
13.
During project processing, multiple rounds of due diligence reviews have been carried
out to assess the quality and completeness of the four DEIA reports against the ADB safeguard
requirements. The due diligence reviews involved: (i) identification and analysis of alternatives
to the project, including the without-project scenario; (ii) identification and comparison of project
alternatives, including alternative routes, sites and designs; (iii) review of the academic literature,
especially related to protection and conservation requirements for herons; and (iv)
supplementary stakeholder consultations with key informants, local experts, and local
communities. The findings from the due diligence reviews have been incorporated into the DEIA
studies and this EIA.
14.
The report contains the following chapters: (i) executive summary; (ii) national policy,
legal and administrative framework; (iii) description of the project; (iv) description of the
environment; (vi) anticipated potential environmental impacts and mitigation measures; (v)
analysis of alternatives, (vi) information disclosure, consultation and participation; (vii) grievance
redress mechanism; (viii) environmental management plan; and (ix) conclusion. A detailed
description of the environmental management plan (EMP) is presented in Appendix 1. The EMP
entails a summary of the anticipated impacts and mitigation measures, environmental
monitoring program, public consultation program, responsibilities for implementation and
supervision, institutional strengthening and training plan, reporting and supervision, work plan,
cost estimates for environmental management, and mechanism for feedback and adjustment. A
detailed description of the project is provided in Appendix 2.
15.
Major project benefits. The proposed project targets four important areas of the
wetlands, including the Yancheng rare birds national nature reserve, Dafeng milu national
nature reserve, Sheyang forest farm and Dafeng forest farm, as critical parts of the Yancheng
coastal wetlands that provide many ecological and social services, including protection of
biodiversity of global significance and the provision of livelihood for local communities.
16.
Major impacts, risks, and mitigation measures. Scoping was also undertaken during
the initial stages of the DEIA process. The potential impacts and risks were identified during the
scoping exercise which drew heavily from information disclosures and consultations with key
stakeholders ranging from the responsible and supervisory government agencies to members of
the local communities. The major potential impacts for the two nature reserves and the two
forest farms during the construction phase include: noise pollution, air pollution, water pollution,
solid waste management, borrow and spoil and their possible effects on protected species and
their habitats. The major potential impacts for the two nature reserves and the two forest farms
during the operation phase will be the noise from operation of the water pumps, noise / water /
solid waste pollution for the operation of the other project facilities (e.g., wetland science
education center, research and monitoring, etc.), and their possible effects on the protected
species and their habitats.
17.
Several risks exist in regard to the proposed project. At the project level, a possible risk
is the residual noise level after the use of sound barrier would still have excessive impact on the
rare birds particularly the red-crowned crane and the milu, as no methodologies are available to
ascertain the accuracy of the impact. In order to mitigate this risk, stringent monitoring in the
form of daily field observations by the NR bird and milu ecologists will be carried out to assess
the extent of impact. If excessive impact would be observed, supplementary mitigation
measures, such as additional sound barriers, reduced extent and intensity of construction and
5

rescheduling of construction activities, will be formulated and implemented. The feedback and
adjustment mechanism in the EMP will be called in to rectify the situation.
18.
Another major risk to the two NRs, especially the Rare Birds NR, is the continued
external pressure from the Jiangsu coastal development program, including the conversion of
wetland to commercial fish ponds (some of which takes place in the buffer and experimental
zones of the Rare Birds NR) and farmland, wind power development (some of which takes
places in the experimental zone), and industrial and port development and urban expansion. A
plan EIA has been undertaken to assess the potential impact of the coastal development
program on the two NRs. It has concluded that with effective mitigation measures, the impact
will be acceptable. Regular ecological surveys have been incorporated into the environmental
monitoring program as part of the EMP for the proposed project.
19.
Moreover, construction activities in the two forest farms may pose a fire risk. Stringent
fire prevention practices, a total ban on smoking and placement of mobile standby fire-fighting
equipment at the construction site, will be enforced during construction. Local fire stations will
be requested to stay on special alert to respond to any fire emergencies during the construction
period.
20.
Environmental management plan. Appropriate environmental mitigation and
monitoring measures were defined for all identified impacts, and are included in the
environmental management plans of the DEIAs and the EIA. The DEIAs and this EIA conclude
that all identified impacts can be mitigated to acceptable levels if the measures defined in the
EMPs are carefully implemented and monitored. The environmental mitigation measures will be
incorporated in the biding documents and bill of quantities of the civil works contracts.
International and domestic environment consultants will be recruited under the project
management consultancy services to prepare and supervise the implementation of the
environmental management plan, monitor the environmental and social impacts, and prepare
related reports.
21.
The Jiangsu Environmental Portection Department (JEPD) and Yancheng
Environmental Protection Bureau (YPEB) will supervise and support the project implementation
units in implementing the environmental management plans. Capacity building in environmental
management, a detailed training program for which has been developed in the environmental
management plan, will be provided for the executing agency, implementing agencies, and
project implementation companies, to ensure that the PIUs, JPMO and YPMO have adequate
institutional capacity in managing the environmental impacts.
22.
Finally, a special training program will be formulated and implemented for all
construction workers for the four components. The training program will cover all environment,
health and safety issues, including fire prevention and emergency response. In particular, the
construction workers will not be allowed to non-construction areas. They will be trained on best
practices in undertaking engineering workers in environmentally sensitive areas to minimize
disturbance to wildlife, on maintaining a quiet, clean and safe environment.
23.
Public consultation and grievance redress mechanism. Information disclosure and
stakeholder consultations were conducted during the course of EIA and EIA preparations in
accordance with the PRC‘s Interim Guideline on Public Consultation in EIA (2006), and ADB‘s
Safeguard Policy Statement (2009). Information disclosure via internet posting was undertaken
twice for each component. For all of the information disclosures, contact names, phone
numbers and email addresses of the PIUs, EIA institutes and responsible authorities were
6

included. Public consultations included: (i) questionnaire surveys; (ii) a wider stakeholder
meeting attended by representatives of the affected public and other concerned stakeholders;
(iii) informal visits to communities and households in the project areas; (iv) community
disclosures with posters; and (v) internet disclosures. Those affected by land acquisition and
resettlement were consulted throughout the process of resettlement planning and social and
poverty impact studies, using a variety of public consultation techniques including questionnaire
surveys, community meetings, focus group discussions, key informant interviews and household
visits that were carried out by local EIA institutes and the PPTA consultants. The total number of
people consulted with the first three techniques (questionnaire surveys, stakeholder meetings
and informal community visits) amounted to approximately 2,600.
24.
Information disclosure via internet posting was undertaken twice for each component.
According to the PRC‘s Interim Guideline on Public Participation in EIA (2006), the first was
done seven days after the IA signed the contract was the EIA institute. The purpose of the first
internet posting was to solicit public comments and suggestions on the project and on the terms
of reference for the EIA. The purpose of the second internet posting was to solicit public
comments and suggestions on the preliminary findings of the EIA, including the potential
impacts identified, proposed mitigation measures and conclusions; and an abridged version of
the first draft of the EIA was attached for download as part of the information disclosure. For all
of the information disclosures, contact names, phone numbers and email addresses of the IAs,
EIA institutes and responsible authorities were included.
25.
The consultation results revealed that the stakeholders were familiar with the Project.
Most people fully support it and no one opposed. No opposition was received during internet
posting. The questionnaire results show that 86.8% were supportive of project, 13.2% had
conditional support, but nobody opposed. About 13.2% respondents expressed concern over
the large magnitude of construction and possible impact on the rare birds. They recommended
that the species and the habitat should be fully investigated, and practical protection and
restorations measures must be thoroughly examined at the design stage. The public comments
and suggestions were fully addressed and incorporated into the project designs.
26.
Information disclosures and public consultations to safeguard the environment and local
communities will continue throughout construction and into the operation phase. During
construction, the consultations will be undertaken regularly in the forms of formal questionnaire
surveys and informal interviews, by the environmental safeguard specialists (as external monitor)
and social safeguard specialists of the loan implementation consultancy (LIC), of the local
residents living in the project areas, especially those around the construction sites. Immediate
adjustments will be undertaken to address any public complaints and concerns. During the first
2 years of operations, the loan implementation support consultancies will continue with the
regular public consultation program. Thereafter, public complaints and concerns will be
channelled through the provincial EPD and municipal EPB hotlines.
27.
A grievance redress mechanism (GRM) has agreed upon and will be established to
prevent and address community concerns, reduce risks, and assist the project to maximize
environmental and social benefits. A grievance officer has been appointed in the JPMO and
YEPB since the start of the PPTA. In consultation with the EA and the PIUs, it is agreed that
each PIU will establish a Project Public Complaints Center (PPCC) in each site office. Training
will be provided to the JPMO, YPEB, PPCC and contractors on the GRM.
28.
Conclusion. The EIA concludes that the project will generate great socioeconomic
benefits by promoting biodiversity protection, building climate resilience and strengthening
7

community participation. The overall findings of the DEIAs and the EIA are that negative
environmental and ecological impacts with regard to noise, air, water and solid waste are
expected, especially during construction. In general these impacts will be temporary and
localized. The proposed mitigation measures are prescribed conceptually in the EIA. These
measures will be updated into the detailed EMPs during the design stage and continuously
refined during construction. The EMPs will be implemented by the PIUs and contractors,
monitored and supervised by professional environmental management agencies and the
municipal environmental monitoring station, and regularly reported to the JPMO and/or JEPD,
YPMO and/or YEPB and ADB.
29.
Any adverse environmental impacts and risks associated with the project will be
prevented, eliminated, or minimized to an acceptable level, by the implementation of the EMPs
proposed under the EIAs and EIA, particularly through the environmental mitigation measures
and the mechanism for the continuous adjustment.
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B.
1.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

Legal Framework for Environmental Management

30.
The environmental management system in the PRC consists of a well-defined hierarchy
of regulatory, administrative and technical institutions. At the national level, the People‘s
Congress has the authority to proclaim national environmental laws; the State Council
promulgate the national environmental regulations; and the Ministry of Environmental Protection
(MEP) issue the environmental guidelines. The provincial and local governments can also issue
provincial and local environmental regulations and guidelines in accordance with the national
ones. In addition, the local ordinances, national and local environmental standards and national
and local five-year environmental protection plans form an important part of the legal framework.
31.
The major laws that established the PRC legal and administrative framework for
environmental and natural resource management includes, the Environmental Protection Law
(1989), and the Environmental Impact Assessment Law (2003). Other laws, major national
regulations, local laws and regulations for environmental protection pertaining to EIA of this
project are shown in Table 1.
Table 1: Regulatory Framework for EIA in the PRC

A.
National Level
1.
Laws
Water Pollution Prevention and Control Law
Solid Waste Pollution Prevention and Control Law
Wild Fauna Protection Law
Environmental Impact Assessment Law
Water Law
Cleaner Production Promotion Law
Fishery Law
Air Pollution Prevention and Control Law
Land Administration Law
Noise Pollution Prevention and Control Law
Water and Soil Conservation Law
Environmental Protection Law

Year
2008
2005
2004
2003
2002
2002
2000
2000
1999
1996
1991
1989

2. Administrative Regulations
Regulation on Further Strengthening Nature Reserve Management
Directive on Strengthening Wetland Protection and Management
Implementing Rules on the Law on the Prevention and Control of Water Pollution
Environmental Protection Supervision Rules for Construction Projects
Provisional Regulations on the Prevention and Control of Water Pollution in Huaihe River Basin
Regulation on Management of Nature Reserves
Administration Measures of Nature Reserves of Forest and Wild Fauna Protection
3. Ministerial Guidelines
Guideline on Standard Construction and Management of National Nature Reserves (Trial)
List of Construction Projects Subject to Environmental Protection Supervision
Guideline on Supervision and Inspection of National Nature Reserves
Circular on Strengthening EIA Management to Prevent Environmental Risks
Circular on Issues Related to Enhancing Nature Reserve Management (2004),
Circular on Several Issues Related to Environmental Management in Construction Projects
Involving Nature Reserves
Administration Measures of Nature Reserve Land
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2004
2004
2000
1998
1995
1994
1988

Ministry
MEP
MEP
MEP
MEP
MEP
MEP

Year
2009
2008
2006
2005
2004
1999

MLR

1995

B. Provincial Regulations
Decisions on Strengthening Water-Source Sites Protection
Regulation of Jiangsu for the Prevention and Control of Noise Pollution
Surface Water Function Zoning in Jiangsu Province
Regulation on Administration of Yancheng RBNNR

YEAR
2008
2005
2003
2002

C. Relevant Plans
12th Five-Year Plan of Jiangsu for Environment Protection and Ecological Conservation
Three Years Implementation Plan for Environment Protection and Ecological Conservation of Coastal Areas
in Jiangsu
Planning of Prevention of Water Pollution in Tongyu River (2010-2015)
Regional Plan for Important Ecological Function Conservation Area of Jiangsu
Regional Planning of Important Ecological Function Zones in Jiangsu
Yancheng Coastal Development Plan (2009-2020)
Environmental Protection and Ecological Construction Plan of Coastal Areas in Jiangsu (2009-2020)
Plans on Water-source Reserves Zoning at the County-level or Above in Jiangsu
Master Plan of Yancheng RBNNR (2008-2020)
Yancheng Urban Master Plan (2009-2020)
Plan for Building Jiangsu into an Ecological Province
Master Plan of DMNNR
Ambient Air Quality Function Zoning of Yancheng City
Ambient Air Quality Function Zoning of Jiangsu Province

YEAR
2011
2010
2010
2009
2009
2009
2009
2009
2009
2009
2004
2001
1996
1998

DMNNR = Dafeng Milu National Nature Reserve, JPC = Jiangsu provincial committee, JPG = Jiangsu provincial
government, MEP = Ministry of Environmental Protection, MLR = Ministry of Land and Resources, NDRC = National
Development and Reform Commission, RBNNR = Rare Bird National Nature Reserve, SEPA = State Environmental
Protection Administration (now the MEP).
Sources: DEIAs

32.
The implementation of the laws and regulations is supported by a series of management
and technical guidelines. The major management and technical guidelines applicable to this
project are provided in Table 2.
Table 2: Applicable Environmental Guidelines

Guideline
Guideline on Jurisdictional Authorities for Approval of EIAs of Construction Projects
Guideline on EIA Classification of Construction Projects
Interim Guideline on Public Participation in EIA
Technical Guideline on EIA: General
Technical Guideline on EIA: Surface Water Environment
Technical Guideline on EIA: Atmospheric Environment
Technical Guideline on EIA: Acoustic Environment
Technical Guideline on EIA: Non-Pollution Ecological Impact Assessment
Technical Guideline on Ecological Assessment (Trial)
Technical Guideline on ERA of Construction Projects

Code/Year
2009
2008
2006
HJ/T 2.1-93
HJ/T 2.3-93
HJ 2.2-2008
HJ 2.4-2009
HJ/T 19-1997
HJ/T 192-2006
HJ/T 169-2004

33.
The environmental standard system that supports the implementation of the
environmental protection laws and regulations in the PRC can be classified into two categories
by function—pollutant emission/discharge standards and ambient environmental quality
standards. The pollutant emission/discharge standards and the ambient environmental
standards applicable to this project are provided in Table 3.
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Table 3: Applicable Environmental Standards

Standard
Ambient Air Quality Standard
Surface Water Quality Standard
Ambient Acoustic Quality Standard
Ground Water Quality Standard
Soil Quality Standard
Control Standards for Pollutants to Sludge for Agricultural Use
Comprehensive Standard on Emission of Air Pollutants
Comprehensive Standard on Effluent of Water Pollutants
Standard on Pollutant Discharges from Municipal Wastewater Treatment Plants
Noise Limit for Construction Sites
Noise Limit for Social Activities
Noise Limit for Construction Sites

Code
GB 3095-1996
GB 3838-2002
GB 3096-2008
GB/T 14848-1993
GB 15618-1995
GB 4284-1984
GB 16297-1996
GB 8978-1996
GB 18918-2002
GB 12532-1990
GB 22337-2008
GB 12523-1990

34.
In 2006, the State Council released the Directive on Implementing Scientific Perspective
on Development and Strengthening Environmental Protection. The policy directive called for
strengthening of: (i) water pollution prevention and control, with emphasis on drinking water
safety and pollution control for key national watersheds; (ii) urban environmental protection, with
emphasis on urban pollution prevention and control; (iii) air pollution prevention and control, with
emphasis on SO2 emission reduction; (iv) rural environmental protection, with emphasis on soil
contamination prevention and control; and (v) ecological protection, with emphasis on promoting
human-nature harmony. In line with the basic national policy of building a resource-efficient and
environment-friendly society, the national 11th five-year plan (FYP) for environmental protection
established a series of environmental protection targets, including reducing energy intensity
(measured in energy consumption per unit of GDP) by 20% and total pollution loading by 10%
and raising the rate of centralized urban sewage treatment by 70%.
35.
Institutional framework for environmental management. In the PRC, the
enforcement of environmental laws and regulations rests with the environmental protection
authorities within each level of government. At the national level, the Ministry of Environmental
Protection (MEP) is the regulatory, enforcement and supervision authority. Each province has
an environmental protection department (EPD). The environmental management authority at the
municipal and county level is the environmental protection bureau (EPB). These authorities are
supported by environmental monitoring centers and environmental protection research institutes.
36.
There is a well-developed environmental monitoring network across the country. There
is an environmental monitoring center each at the national, provincial and municipal level. The
national and provincial environmental monitoring centers are responsible for, among other
things, setting up and supervising the implementation of environmental monitoring standards
and protocols, and compiling and publishing environmental quality statistics at the national and
provincial level respectively. The regular monitoring of ambient environmental quality and the
compliance monitoring of pollution sources rest with the municipal (prefecture) and county (or
county-status city) environmental monitoring center/station. Moreover, five regional
environmental inspection and supervision centers were set up across the country in 2008, with
the responsibility to oversee environmental law enforcement, investigate serious pollution cases,
and mediate cross-regional environmental disputes.
2.

Biodiversity Protection and Nature Reserve Management

37.
National legislative and policy framework. The PRC ranks 12th in richness of
biodiversity in the world. It is home to 34,984 higher plant species, ranking 3rd in the world,
6,445 vertebrates accounting for 13.7% of the world‘s total, and more than 10,000 fungi
11

accounting for 14% of the global fungus species. However, the ecosystems in the PRC,
including many of the country‘s coastal wetlands, continue to suffer from continuous
degradation. Many species have become endangered or close to extinction. Estimates showed
that 15%~20% of the wild higher plants are endangered. About the populations of 44% of the
wild animal species are declining. Moreover, more than 230 vertebrates face extinction1. A total
of 420 species of precious and endangered wild animal species are in the list of national key
protection program2.
38.
One of the major measures s for biodiversity protection is to establish nature reserves in
habitats important for biodiversity. NRs are assigned to one of three major types — wildlife
protection, ecosystem protection, or natural monument protection, although most nature
reserves include elements of more than one type. An NR often has three zones: core area,
buffer zone and experimental zone. A schematic representation of a nature reserve is shown in
Figure 2. However, it should be noted that in reality the boundaries between the zones are not
always clearly defined, or the buffer zone may also be absent.
Figure 3: Schematic Representation of a Nature Reserve

39.
The PRC has a relatively comprehensive regulatory framework for biodiversity protection
and nature reserve management. Article 9 of the Constitution of the People‘s Republic of China
(1982) states that ―
the State guarantees the rational utilization of natural resources and protect
precious animals and plants. It is forbidden for any organization or individual to encroach or
damage natural resources by whatever means‖. Article 26 of the Constitution further states that
―
the State protect and improve the living environment and ecological environment, and prevents
and controls pollution and other public hazards‖. Articles 17 of the Environmental Protection
Law (EPL) of 1989 stipulates that ―
the people's governments at various levels shall take
measures to protect regions representing various types of natural ecological systems, regions
with a natural distribution of rare and endangered wild animals and plants, regions where major
sources of water are conserved, geological structures of major scientific and cultural value,
famous regions where karst caves and fossil deposits are distributed, traces of glaciers,
volcanos and hot springs, traces of human history, and ancient and precious trees. Damage to
the above shall be strictly forbidden.‖ The Law on Protection of Wild Fauna (1989) provides for
special protection of species of wild fauna which are rare or near extinction (Article 9) and for
1
2

Ministry of Environmental Protection. 2010. People’s Republic of China Biodiversity Protection Strategy and
Action Plan (2011-2030).
Ministry of Environmental Protection. 2009. State of the Environment Report.
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establishment of nature reserves for the purpose of protecting the rare and endangered wild
fauna (Article 10). Other natural resource laws, including the Forest Law, Grassland Law, Law
for Protection of Wild Fauna, Law on Protection of the Marine Environment, Fishery Law, Land
Administration Law, Soil Conservation Law, have provisions for the protection of biological
species and biodiversity.
40.
In 1994, the State Council proclaimed the Regulation on Management of Nature
Reserves. The regulation sets forth the rules and procedures for the establishment and
management of nature reserves. Article 18 and 27 stipulate that a nature reserves may be
divided into three zones: core zone, buffer zone and experimental zone. The core zone contains
the intact natural ecosystems and rare and endangered animals and/or plants, and no
organization or individuals shall be are allowed to enter, except for the purpose of scientific
research for which a prior approval from the responsible national authority under the State
Council is required (for national nature reserves). Article 26 prohibits tree cutting, animal grazing,
hunting, catching, herbal gathering, reclamation, burning, mineral mining, quarry mining and
sand mining, except for being allowed under the law. Article 28 prohibits tourism, production and
trading activities in the buffer zone. Article 29 requires that for tourism activities in the
experimental zone, a plan shall be reviewed by the responsible provincial authority and
approved by the responsible national authority under the State Council. Article 32 prohibits the
construction of any production facilities in the core and buffer zones of a nature reserve, and the
construction of production facilities that cause pollution, and damage to natural resources and
landscape. It is worth noting that there are no provisions with regard to ecosystem and habitat
rehabilitation restoration or patrol (e.g., by nature reserve management personnel) and
emergency response (e.g., fire-fighting in a forest nature reserve in case of a forest fire).
41.
In 1996, the State Council approved the National Plan for Development of Nature
Reserves (1996-2010). The Plan sets the 2010 targets as follows: (i) establishment of 1,200
nature reserves across the country (including 160~170 national nature reserves); (ii) the total
area of nature reserves to cover 10% of the national territory; (iii) a comprehensive regulatory
system for nature reserve management; (iv) 90% of the nature reserves having appropriate
management agencies and staff; and (v) more than 70% of the nature reserves having
appropriate protection and management infrastructures. According to the PRC State of the
Environment Report, by the end of 2009 there were 2,541 nature reserves of all kinds at
different levels in the country with total area of about 147 million ha or about 15% of the national
territory. Among them, 319 were national nature reserves with total area of 92.7 million ha,
accounting for 12.6% of total number and 62.7% of total area; 28 nature reserves were included
in the UNESCO "Man and Biosphere Network", and over 20 nature reserves became World
Natural Heritage Sites.
42.
Over ten different ministries or administrations now manage national nature reserves
("NRs")3 in the country. However, two agencies have primary responsibility for nature reserve
management: Ministry of Environmental Protection (MEP) is the supervisory authority for all
national nature reserves, but at the same time is responsible for managing some national nature
reserves. The State Forestry Administration (SFA) is the management authority for all forest and
wildlife conservation NRs (also many wetland nature reserves). About 70% of the country‘s
nature reserves are managed by SFA.
43.
According to the 2010 Research Report on Biodiversity Development and Protection in
China, biodiversity protection in the PRC faces many problems, including: (i) weak regulatory
3

―
Zi ran bao hu qu‖ in Chinese.

13

and policy framework; (ii) lack of detailed survey and indexing of the biological species
resources; (iii) lack of biodiversity monitoring and early warning system; (iv) inadequate
financing; (v) weak management capacity in terms of staffing and infrastructures; (vi) weak
research capacity; (vii) inadequate capacity in dealing with emerging biodiversity problems; and
(viii) low public awareness. These problems are further exacerbated by the threats, including the
loss and degradation of habitats, from rapid industrialization and urbanization, over exploitation
of biological resources, water pollution, invasive species, genetically modified species and
climate change4. PRC‘s nature reserves suffer from the similar set of problems. For example,
the National Wetlands Protection Program of Action (2004-2030) and the National Wetland
Protection Program Implementation Plan (2005-2010) identified the major threats to the
country‘s wetlands as follows: (i) weak awareness of the ecological value and social benefits of
wetlands leading to continued conversion and destruction; (ii) over-fishing affecting the
ecological balance; (iii) dehydration from construction of drainage systems and water structures;
(iv) non-point source pollution from excessive use of fertilizers, pesticides and herbicides; and (v)
siltation from deforestation in the upstream.
44.
The National Wetland Protection Program of Action (2004-2030) was jointly developed
by nine ministries and agencies with SFA as the lead and approved by the State Council. It was
officially launched in 2006. The NWPP set forth a number of objectives as follows: (i)
establishment of wetland nature reserves and pollution control so as to maintain the ecological
characteristics and essential functions of the country‘s wetland ecosystems and prevent the
further decline of natural wetland areas, through; (ii) allocate and manage water resources in a
rational fashion and restore and rehabilitate degraded wetlands so as to enlarge the area of
wetlands and improve the health wetland ecosystems; (iii) demonstrate the sustainable use of
the wetland resources and strengthen wetland monitoring, public awareness, training, scientific
research and management systems, so as to conserve and utilize the functions and services of
wetland resources. More specifically, the NWPP proposed a series of targets for 2030: (i) place
90% of natural wetlands under effective protection, by the number of national wetland nature
reserves reaching 713, including 80 to be included in the wetlands of international importance;
(ii) restore and rehabilitate 1.4 million ha of wetlands; (iii) establish 53 national demonstration
sites on wetland protection and rational utilization; and (iv) strengthen regulatory, policy,
monitoring, research and management capacities for wetland effective protection and
management and rational utilization.
45.
In October 2004, the State Council, after granting approval to the NWPPA, issued a
directive on strengthening wetland protection management 5 . The directive instructed the
preparation of an implementation plan for the short-term. It pointed to underlying causes of
wetland degradation and destruction in the country, including: (i) weak regulatory and policy
framework; (ii) slow establishment of wetland nature reserves, (iii) weak management capacities,
particularly lack of personnel and poor infrastructures, and weak monitoring and research
capabilities; (iv) weak scientific research and technological development supportive system; (v)
low awareness; and (vi) lack of financing. The capacity building activities proposed in the
directive cover: (i) management infrastructures, including management / patrol stations, fences,
border markers and wildlife rescue centers; patrol paths and vehicles, communication
equipment, fire watch towers, fire-fighting routes, fire trucks, and preparation / update of
management plans; (ii) public awareness and education infrastructures, including exhibition
centers, specimens, audio/video equipment, signs, boards and pamphlets; (iii) monitoring and
4
5

Ministry of Environmental Protection. 2010. People’s Republic of China Biodiversity Protection Strategy and
Action Plan (2011-2030).
Office of the State Council Document No. [2004] 50.
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scientific research infrastructures, including laboratory, field survey and sampling equipment
and information system; (iv) administrative infrastructures, including office building and auxiliary
facilities.
46.
The NWPPIP (2005-2010) proposed the following programs: (i) establishment of 222
wetland nature reserves within the period; (ii) restoration and rehabilitation of 588,000 ha of
various types of wetlands, especially those in the national wetland nature reserves, including
rehydration of dehydrated wetlands, conversion of fish ponds to wetlands, wildlife habitat
rehabilitation, and pollution control; (iii) demonstration of sustainable use of wetland resources;
(iv) capacity building, in human resources and infrastructures for monitoring, research, public
education.
47.
The 2006 Guideline on Supervision and Inspection of National Nature Reserves listed 13
aspects for periodic (every 5 years) assessment of national nature reserves: (i) administrative
organ and staffing level; (ii) patrol and protection facilities; (iii) area and the appropriateness of
the division of zones, scope, boundary and land ownership; (iv) formulation and implementation
of management rules and plans; (v) resource inventory, protection and utilization; (vi) scientific
research, monitoring, record-keeping and specimen; (vii) management of construction projects
in the nature reserve; (viii) tourism and other human activities; (ix) relationship with local
communities; (x) awareness and outreach, training, exchanges and cooperation; (xi)
management of funds; and (xii) other. These criteria mirror the problems faced by nature
reserves in the country.
48.
Local responses. The Jiangsu Yancheng Rare Birds Nature Reserve Master Plan
covers 2008 through 2020. It was formulated by Nanjing Institute of Environmental Sciences,
Nanjing Normal University and the NR. The underlying principles for the Master Plan are: (i)
management by law and based on science; (ii) integrated protection-research-education; (iii)
improved management planning; and (iv) community participation and co-management. The
Master Plan has identified three priorities of protection.
49.
The first priority of protection is the wintering birds and their habitat. The wintering birds
include the red-crowned crane and 10 other birds under class-1 national protection, and 65
birds under class-2 national protection. The second priority of protection is ―
coastal wetland
ecosystem and biodiversity‖. The coastal wetland ecosystem in the NR consists of ―
subtropical
estuary ecosystems‖ and ―
tidal mudflats ecosystem‖. It contains rich biodiversity, including 559
species of higher plants, 774 species of vertebrates, 508 species of bugs, 98 species of
zooplankton and 325 species of benthos and intertidal organisms. The third priority of protection
is the coastal wetland landscapes that are represented by marine-estuary mudflat wetlands,
coastal flood plain wetlands, artificial forest wetlands, natural-river and artificial-canal wetlands,
and reclaimed and aquacultural wetlands.
50.
The Master Plan has proposed priority actions on planning and infrastructure
improvements, ecological restoration, research and monitoring, public education and outreach,
and beneficial uses. First, planning capacity building will focus on the formulation of the Jiangsu
Yancheng Rare Birds National Nature Reserve Management Guideline, and on the
strengthening of regulatory enforcement. Infrastructure improvements will focus on patrol
facilities, including the establishment of 5 additional patrol stations to a total of 7 to cover the
whole NR, boundary markers, signages, warning signs, public education billboards, green belts
and fences to separate the core zone from dyke-roads and human settlements in the
experimental zone, fire prevention routes and facilities, and a rare birds rescue and breeding
center. Second, research and monitoring capacity building will focus on comprehensive surveys
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of species, habitats and local communities, research and monitoring of ecosystems and species,
research and experimental control of spartina, and wetland restoration. Third, public education
and outreach will include training of local officials, local residents, local students and visitors,
with the use of a variety of methods such as multimedia, TV and radio, internet, exhibits and
prints. Fourth, the beneficial uses will include ecotourism, collection of shoreline shellfish and
sand worms (Perinereis aibuhitensis), fishery and spartina weeds.
51.
The estimated investments for the plan of action total CNY 26.78 million for the nearterm (2008-2010) and CNY 58.55 million for the long-term (2011-2020). The performance
targets and indicators for the NR are:

1.
2.
3.
4.

Indicator
Institutional and
staffing
Operating budget
Management and
patrol facilities
Area and suitability
of function areas

Baseline (2004)
Institutional structure is
generally appropriate, but
staffing level is low
Meeting minimum needs
Meeting minimum needs

Performance Target
Near-Term (2010)
Long-Term (2020)
Improve internal structure; raise
Professional staff reaching at
staffing level; professional staff
least 75%
reaching at least 60%
Better financing
Better financing
More and better facilities
Advanced level

Scope of protection is relatively
full; production and living needs
of local residents can be
satisfied; the NR area and
zoning are appropriate

Strengthening zoning functions;
better incorporation of local
residents‘ needs

Obtain user right for entire core
zone; erect all boundary
markers; improve management
authority
Enhance management
objectives as per Master Plan;
improve formulation and
implementation of annual plans
Improve regulatory system and
strengthen enforcement

5.

Boundary and land
ownership

NR has user right over most of
the core zone

6.

Management
objectives and
planning

7.
8.

Regulatory
strengthening and
enforcement
Resource surveys

9.

Daily maintenance

10.

Research and
monitoring

Management objectives are
clear; plan is relatively
appropriate; annual plan is
implemented well
Partially established;
management by law is
implemented
Able to undertake field
investigations and thematic
surveys
Relatively effective; no major
problems
Some research; established ad
hoc cooperative mechanisms
with research institutions

11.

Public education

Public education work
implemented; named as
provincial environmental
education base

12.

Domestic and
international
exchanges

Website established;
implemented some international
projects

Expand national and
international cooperation;
implement more cooperation
projects

13.

Sustainable use of
resources

Intensity of use is excessive;
methods of use need
improvements

14.

Ecotourism

Undertaking preliminary
ecotourism

Adjust resource use methods;
beneficial, efficient and
sustainable use of natural
resource
Explore organized ecotourism
under the condition of no
damage to natural landscape
and cultural environment

Functional zoning able to fully
meet the requirements for
integrity and suitability of
protection targets, and
meanwhile meeting the local
residents‘ needs
Improve land management
authority; optimize land
management
Enhance management
objectives as per Master Plan;
improve formulation and
implementation of annual plans
Improve regulatory system and
strengthen enforcement

Complete full comprehensive
surveys; publish survey reports

Integrate investigations, surveys
and monitoring

Improve effectiveness; prevent
any problems
Establish close and formalized
cooperative relationship with
research institutions; strengthen
research; undertake ecological
monitoring
Improve community education
and outreach; start preparation
for establishment of teaching
base

Fully effective
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Further strengthen cooperative
relationship with research
institutions; enhance internal
research capacity; improve
ecosystem monitoring pilots
Develop better public education
materials; wide distribution and
dissemination; enhance the role
of community education and
technical training base
Actively implement peer visits,
attend academic exchanges;
expand internet publications;
enrich exchanges and
cooperation
Further improve sustainability of
resource use
Expand, enrich and improve
ecotourism

15.

16.
17.

Indicator
Status quo and
prospect of
protection objects

Baseline (2004)
Ecosystems exhibit trend of
recovery; major protection
objects are stable; prospect is
relatively optimistic

Environmental
quality
Human activity

Surface water and air quality
meet functional standards
No residents in core zone; small
number of residents in buffer
zone but no industrial facilities
Harmonious; no complaints
from local communities

18.

Relationship with
local communities

19.

Financing

Government funding can
maintain normal operation, but
inadequate; self-raised funds
can support some research

20.

Personnel training

Only some personnel can
participate in specialised
training

Performance Target
Near-Term (2010)
Long-Term (2020)
Natural ecosystems continue
Natural ecosystems move
with the trend of recovery; major toward improvements; numbers
protection objects stable;
of nationally protected species
management standardized;
increase; management
prospect becomes optimistic
standardized and based on
sound science
Maintain and improve water and Maintain and improve water and
air quality
air quality
No population growth for buffer
No population growth for buffer
zone; maintain present land
zone; maintain present land
uses of buffer zone
uses of buffer zone
Community co-management;
NR and local communities
NR management is
mutually beneficial relationship;
incorporated into agenda of
NR management fully
local governments
incorporated into local
government agenda
Increase government funding;
Stabilize government funding;
strengthening self-fund-raising;
increase capacity for fundadequate funding to improve
raising; build high-calibre patrol
patrol / management and
/ management and research /
research / monitoring facilities
monitoring facilities
Formulate continued education
Institutionalize continuing
plan; all personnel attend
education; conduct national and
regular training programs;
international training and
encourage degree-granting
education
vocational education

52.
The Jiangsu Dafeng Milu National Nature Reserve Master Plan was approved in 2001. It
covers a period of 20 years from 2000 to 2020. The Master Plan identified several priority
actions for improving the ecosystem health in the nature reserve: (i) water system improvement,
with a view to provide for drinking water and resting space for the milu; (ii) habitat improvement,
including improvement to the forage structure and establishment of winter fodder grounds; (iii)
forest improvement, including the establishment of a mixed arbour-shrub-grass protection forest
system which can provide shelter and fodder; (iv) disease control; (v) improvement to science
education facilities, including the establishment of outdoor milu park and an indoor exhibition
center; (vi) ecotourism development; (vii) improvement to protection facilities such as fencing;
and (viii) building of research and monitoring capacity.
53.
The 12th Five-Year Plan (2011-2015) for the Sheyang Forest Farm sets forth the goal to
be sustainable development of agriculture and forestry for economic diversification and a stable
increase of the forest workers‘ and forest farm‘s income. First, the specific targets for forestry
include reforestation of 8,000 mu (533.3 ha), increase of timber stock by 80,000 m3, increase of
nursery by 2,000 mu (133.3 ha), increase of forest cover by 15%, improvement to the forest
diversity and improvement to the forest park. Second, agriculture development will focus on
improvement to and expansion to agro-forestry (intercropping), ecological agriculture and valueadded agriculture. Third, economic diversity will target tourism and associated industries. Fourth,
infrastructure improvements will cover pest and disease control, fire prevention, roads, drainage
and drinking water supply for the workers and their families. Fifth, capacity building will focus on
an integrated information management system.
54.
The 12th Five-Year Plan (2011-2015) for the Dafeng Forest Farm aims to achieve
sustainable development of the forest farm. The primary tasks include adjusting the forest
structure, expanding ecological protection forest, expanding fast growing forest and economic
diversification. In the forestry front, ecological protection forest will be expanded by 6,000 mu (or
400 ha) and fruit gardens by 1,000 mu (or 66.7 ha), and establishment of a 1,000-mu (66.7-ha)
floral nursery and 400-mu (26.7-ha) salt-resistant botanical garden. Economic diversification will
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focus on agro-forestry (70% of the area), timber production (300,000 cubic meters per year),
free-ranching chicken (1 million), fruit cool storage and processing, and tourism that is
supported by the botanical, fruit gardens and wetlands. Other priorities include infrastructure
improvements for roads, drainage, drinking water supply, power supply and telecommunication.
55.
International cooperation and committments. The PRC is a signatory to all major
international agreements dealing with biodiversity conservation and wetland protection,
including the Convention on Biodiversity and the Ramsar Convention that are most relevant to
this Project. In 1992, the PRC joined the Convention on Biological Diversity (CBD) and the
Ramsar Convention on Wetlands. The CBD requires every signatory country to submit a
country report, and formulate and update its national strategy and action plan. In 1999, the first
country report and in 2009, the fourth country report were submitted to the CBD secretariat. In
June 1994, the PRC Government released the Biodiversity Protection Action Plan, and in
September 2010, the Biodiversity Strategy and Action Plan (2010-2030).
56.
The objectives of the Convention on Biodiversity are the conservation of biological
diversity, the sustainable use of its components and the fair and equitable sharing of the
benefits arising out of the utilization of genetic resources, including by appropriate access to
genetic resources and by appropriate transfer of relevant technologies, taking into account all
rights over those resources and to technologies, and by appropriate funding.
57.
Article 7 of the CBD calls for identification of components of biological diversity important
for its conservation and sustainable use, monitoring of the components of biological diversity
with particular attention to those requiring urgent conservation measures and those which offer
the greatest potential for sustainable use, and maintenance and organization by of data derived
from identification and monitoring activities. Article 8 of the CBD focuses on in-situ conservation.
It requires Each Contracting Party to, as far as possible and as appropriate, rehabilitate and
restore degraded ecosystems and promote the recovery of threatened species through the
development and implementation of plans or other management strategies, prevent the
introduction of, control or eradicate those alien species which threaten ecosystems, habitats or
species, and cooperate in providing financial and other support for in-situ conservation
particularly to developing countries. Article 10 calls for support to local populations to develop
and implement remedial action in degraded areas where biological diversity has been reduced.
Article 11 obliges Each Contracting Party to adopt, as far as possible and as appropriate,
economically and socially sound measures that act as incentives for the conservation and
sustainable use of components of biological diversity. Article 12 calls for strengthened research
and training; Article 13 for promotion of understanding of the importance of, and the measures
required for, the conservation of biological diversity, as well as its propagation through media,
and the inclusion of these topics in educational programs; and Article 14 for the use of
environmental impact assessment of proposed projects, with a view to avoiding or minimizing
their adverse effects.
58.
The Ramsar Convention (The Convention on Wetlands of International Importance,
especially as Waterfowl Habitat) is an international treaty for the conservation and sustainable
utilisation of wetlands, i.e., to stem the progressive encroachment on and loss of wetlands now
and in the future, recognising the fundamental ecological functions of wetlands and their
economic, cultural, scientific, and recreational value. The convention was developed and
adopted by participating nations at a meeting in Ramsar, Iran on 2 February 1971, and came
into force on 21 December 1975. The Ramsar List of Wetlands of International Importance now
includes more than 1,950 sites (known as Ramsar Sites) covering around 1,900,000 km².
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59.
The broad objectives of the Ramsar Convention are to ensure their conservation and
wise use. States that join the Convention accept four main commitments, which include the
following6:
(i)

Listed Sites (Article 2 of the Convention): The first obligation under the
Convention is for a Party to designate at least one wetland at the time of
accession for inclusion in the List of Wetlands of International Importance (the
―
Ramsar List‖) (Article 2.4) and to promote its conservation, and in addition to
continue to ―
designate suitable wetlands within its territory‖ for the List (Article
2.1). Selection for the Ramsar List should be based on the wetland‘s significance
in terms of ecology, botany, zoology, limnology, or hydrology. The Contracting
Parties have developed specific criteria and guidelines for identifying sites that
qualify for inclusion in the Ramsar List. In Article 3.2 (§4.3.7), the Parties have
committed themselves ―
to arrange to be informed at the earliest possible time if
the ecological character of any wetland in its territory and included in the List has
changed, is changing or is likely to change as the result of technological
developments, pollution or other human interference. Information on such
changes shall be passed without delay‖ to the Ramsar Secretariat.

(ii)

Wise Use (Article 3 of the Convention): Under the Convention there is a general
obligation for the Contracting Parties to include wetland conservation
considerations in their national land-use planning. They have committed
themselves to formulate and implement this planning so as to promote, as far as
possible, ―
the wise use of wetlands in their territory‖ (Article 3.1 of the treaty). The
Conference of the Contracting Parties has approved guidelines on how to
achieve ―
wise use‖, which has been interpreted as being synonymous with
―
sustainable use‖ (§4.2). The COP has also adopted detailed guidance on the
development of National Wetland Policies and on management planning for
individual wetland sites.

(iii)

Reserves and Training (Article 4 of the Convention): Contracting Parties have
also undertaken to establish nature reserves in wetlands, whether or not they are
included in the Ramsar List, and they are also expected to promote training in the
fields of wetland research, management and wardening.

(iv)

International Cooperation (Article 5 of the Convention): Contracting Parties have
also agreed to consult with other Contracting Parties about implementation of the
Convention, especially in regard to transboundary wetlands, shared water
systems, and shared species.

60.
The Ramsar Convention is not a regulatory regime and has no punitive sanctions for
violations of or defaulting upon treaty commitments. Nevertheless, its terms do constitute a
solemn treaty and are binding in international law in that sense. The whole edifice is based upon
an expectation of common and equitably shared transparent accountability. Failure to live up to
that expectation could lead to political and diplomatic discomfort in high-profile international fora
or the media, and would prevent any Party concerned from getting the most, more generally, out
of what would otherwise be a robust and coherent system of checks and balances and mutual
support frameworks. Failure to meet the treaty‘s commitments may also impact upon success in
6

Ramsar Convention Secretariat, 2006. The Ramsar Convention Manual: A Guide to the Convention on Wetlands
(Ramsar, Iran, 1971), 4th Ed. Ramsar Convention Secretariat, Gland, Switzerland.
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other ways, for example, in efforts to secure international funding for wetland conservation. In
addition, some national jurisdictions now embody international Ramsar obligations in national
law and/or policy with direct effect in their own court systems.
61.
Both the Rare Birds NR and Milu NR are members of the China Biosphere Reserves
Network (CBRN). The CBRN was established by the Chinese National Committee for UNESCO
Man and the Biosphere Programme (MAB) in 1993. Membership in the CBRN serves as a
prerequisite for joining the World Network of Biosphere Reserves. As of today, there are 141
members in CBRN, of which 28, including the Rare Birds NR, are listed as UNESCO World
Network of Biosphere Reserves (WNBR). The WNBR has 563 sites in 110 countries. Launched
in the early 1970s, the Man and the Biosphere (MAB) Programme is an Intergovernmental
Scientific Programme aiming to set a scientific basis for the improvement of the relationships
between people and their environment globally. MAB proposes an interdisciplinary research
agenda and capacity building that target the ecological, social and economic dimensions of
biodiversity loss and the reduction of this loss.
62.
The PRC is also a member of the NE Asia Crane Site Network, consisting of six
countries (Mongolia, Russia, Democratic People‘s Repulic of Korea, and Japan, in addition to
the PRC) was launched in 1997. The concerned countries have signed bilateral agreements for
the protection of migratory birds (including the red-crane crane in particular). The red-crowned
crane is also covered by the East Asia-Australasia Flyway Partnership and the Asia Pacific
Migratory Waterbird Conservation Strategy, among others. In the PRC, 52 NRs, of which 19 are
national NRs, have the objective of protecting the red-crowned crane. Meanwhile, the PRC is a
party to a number of bilateral agreements on the protection of migratory species. In 1983, the
PRC signed an agreement with Japan to protect migratory birds and their habitats. In 1988, the
PRC signed an agreement with Australia to protect migratory birds and their habitats. In 1989,
the PRC signed an MOU with the former USSR on nature conservation, and with Mongolia an
agreement on nature conservation.
63.
Finally, the PRC is a member of the International Crane Foundation (ICF), a Wisconsinbased non-profit organization dedicated to the study and preservation of the 15 species of
cranes. ICF's PRC Program is an important component of the Foundation's international
programs that span five continents and over 20 countries. ICF has worked with Chinese national
and local governmental and non-governmental organizations, as well as local community-based
conservation groups, on crane conservation issues in almost all of the provinces in the
northeast, east and southwest regions of the country where cranes are found. Strong
relationships and mutual trust have developed through the collaborations between ICF and
these Chinese organizations, which include the State Forestry Administration, the Ministry of
Environmental Protection, the Ministry of Agriculture, the National Bird Banding Center, and the
China Ornithological Society.
3.

Environmental Screening and Assessment

64.
Environmental screening determines the level of detail of the domestic environmental
assessment (i.e., types of environmental impact assessment reports) and the level of approval
(national, provincial and municipal). In the PRC, the types of environmental impact assessment
reports include: (i) environmental impact statement (EIS) for projects with potential significant
adverse environmental impacts; (ii) tabular environmental impact assessment report (TEIAR) for
projects with potential adverse environmental impacts with potential adverse environmental
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impacts of lesser degree; and (iii) environmental impact registration form for projects with
potential minor adverse environmental impact7.
65.
In 2002, the State Environmental Protection Administration (SEPA, now the Ministry of
Environmental Protection or MEP) issued a ministerial guideline that provides for jurisdictional
division of responsibilities for the review and approval of domestic EIA reports. The guideline
was amended in 2004 and 2009. According to the 2009 guideline, the review and approval of
domestic EIAs for construction projects requiring the approval, authorization or registration by
authority under or granted by the State Council, or trans-provincial construction projects rests
with the MEP8. Other types of construction projects are approved by the provincial or municipal
environmental protection authorities in a similar fashion.
66.
The 2008 MEP Guideline of Environmental Protection Categories of Construction
Projects provides detailed classifications of EIAs into 23 general categories and further into 198
subcategories, on the basis of nature and scale of project and the environmental sensitivity of
the project site. However, neither the wetland restoration and rehabilitation activities nor the
forest protection activities proposed under the project fall into any of the subcategories covered
by the guideline. But Article 6 of the guideline states that the domestic EIA requirement for a
construction project not covered by the guideline shall be determined by the provincial
environmental protection authority, on the basis of the pollution factors, characteristics of the
ecological impact factors and the nature and degree of environmental sensitivity of the project
site. The determination shall be approved by the national environmental protection authority.
67.
In accordance with the MEP guidelines, the Jiangsu Provincial Environmental Protection
Department (JEPD has determined that an EIS shall be required for each of all four components.
This determination is based on the following considerations: (i) the wetland restoration and
rehabilitation activities at the YRBNNR and DMNNR will be undertaken in the core zones of the
two national nature reserves; and (ii) the forest improvement interventions in the Defeng forest
farm and Sheyang forest farm are undertaken in the experimental zones of the two national
nature reserves. The JEDP has further determined that the EISs shall require the review and
approval of the MEP. The above determinations have been endorsed by the MEP. Furthermore,
the JEPD, through the PIU and the Jiangsu Provincial Forestry Bureau (JFORB), consulted with
the State Forestry Administration (SFA) who is the responsible authority for the DMNNR. SFA
has given its endorsement to the DMNNR component.
68.
In 2004, the Ministry of Personnel (now Ministry of Human Resources and Social
Security) and SEPA issued a joint interim guideline on professional qualification of the EIA
engineer9. As of today, there are approximately 13,000 certified EIA engineers in the country.
The PRC also has a qualification system for entities that prepare EIA reports 10 . The 2005
guideline requires that an EIA institute can conduct EIAs only after it has been certified by the
MEP by passing several qualification criteria. There are approximately 1,000 certified EIA
institutes across the country, including about 200 that hold the class A certificate and 800 that

7
8
9
10

Guideline on EIA Classification for Construction Projects, released by MEP on 2 September 2008 and came into
effect on 1 October 2008.
Guideline on Jurisdictional Authorities for Approval of EIAs for Construction Projects, Ministry of Environmental
Protection, Ministerial Order No. 5, 16 January 2009.
Interim Guideline on Professional Qualification of the EIA Engineer. Ministry of Personnel Document [2004] No.
13), 2004.
Management Guideline on Qualification of EIA Institutes. State Environmental Protection Administration,
Ministerial Order No. 26, 2005.
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hold the class B certificate11. All five EISs were prepared by the Jiangsu Provincial Academy of
Environmental Sciences which holds a class A certificate.
69.
The EIA institutes and approval authorities for the components are summarized in Table
4. The Project Preparatory Technical Assistance (PPTA) consultants assisted the finalization of
the DEIAs and the domestic feasibility study reports (FSRs). All DEIAs have received approval
by the respective approval authority.
Table 4: EIA Institutes and Approval Authorities for Components

Component
YRBNNR: coastal wetland protection
DMNNR: coastal wetland protection
Sheyang forest farm: coastal forest
improvement
Dafeng forest farm: coastal forest
improvement

11

EIA Institute
Jiangsu Provincial Academy of
Environmental Sciences
Jiangsu Provincial Academy of
Environmental Sciences
Jiangsu Provincial Academy of
Environmental Sciences
Jiangsu Provincial Academy of
Environmental Sciences

Approval Authority
Ministry of Environmental Protection
Ministry of Environmental Protection
Ministry of Environmental Protection
Ministry of Environmental Protection

An EIA institute with the Class A certificate can undertake all EIAs, whereas an EIA with the Class B certificate
can undertake such EIAs that require review and approval at the provincial level or below.
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C.

1.

DESCRIPTION OF THE PROJECT

Background

70.
Jiangsu Province lies in the east of the PRC facing the Yellow Sea with 1,040 kilometers
of coastline (Figure 1). Lying in northern Jiangsu, Yancheng municipality is the province‘s
largest municipality in area with approximately 15,000 km2 and second largest in term of
population with approximately 8.2 million registered residents (at the end of 2010), of which
51.2% are urban. About 70% of Jiangsu‘s coastal wetlands are located in Yancheng. The
453,000 ha of wetlands stretch for about 580 kilometers along the coast and cover about 30% of
the municipality, comprising intertidal mudflats, creeks, salt marshes, and reed beds.
71.
The wetlands of Yancheng provide important ecosystem services (Figure 4). Local
livelihoods are sustained through the capture and culture of marine and estuarine plant (e.g.,
reeds), and fish species. Wetland plants slow the flow of rivers and the mudflats absorb wave
energy from the Yellow Sea, thereby controlling coastal erosion and increasing climate
resilience. Wetlands also improve water quality by absorbing some of the household and
industry wastes that are rapidly increasing in Yancheng municipality.
Figure 4: Schematic Illustration of Yancheng Coastal Wetland Profile
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72.
From a biodiversity perspective, the two most important areas are the Yancheng Rare
Birds National Nature Reserve (YRBNNR) and Dafeng Milu (David‘s Deer) National Nature
Reserve (DMNNR). The YRBNNR is very rich in biodiversity, containing 480 plant, 370 bird, 281
fish, 48 mammal, and 45 amphibian species. Twelve animal species are included in the
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country‘s first-ranked protection priority list, and 29 bird species are listed in the International
Union of Conservation Nature Red List of Threatened Species. About 60% of the world‘s total
estimated red-crane (Grus japonensis) population of 2,500, migrate every winter to the
YRBNNR. About 25% of the world‘s milu find their home in the DMNNR. In recognition of the
uniqueness of these wetland ecosystems and the species biodiversity that they harbour, the two
nature reserves are listed in the Ramsar Convention and the United Nations Educational,
Scientific, and Cultural Organization‘s World Network of Biosphere Reserves.
73.
In 1984, the JPG placed 453,000 ha of the coastal wetlands in Yancheng as a rare birds
nature reserve under provincial protection. In 1992, the nature reserve was promoted to become
a national nature reserve, and was accepted into the UNESCO Man-and-Biosphere Program in
the same year. It joined the Northeast Asia Cranes Protection Network in 1996, and the East
Asian-Australasian Shorebird Reserve Network. The milu nature reserve was established in
1986 as a provincial-level protected area, and was promoted to become a national nature
reserve in 1997. In 2002, both nature reserves were accepted into the List of Wetlands of
International Importance under the Ramsar convention.
74.
The protection of coastal wetlands, particularly the two national nature reserves, has a
priority for the national, provincial and municipal governments. Since their establishment,
measures have been incorporated into the national, provincial and municipal five-year plans for
the environmental protection and ecological construction. The strategic environmental impact
assessment of the Jiangsu coastal development program includes an environmental
management plan with mitigation and conservation measures and an environmental and
ecological monitoring program with a view to protect the coastal wetlands. In 2010, as part of
the effort to become a national ecological protection demonstration area, Jiangsu provincial
environmental department (JEPD) and the YMG formulated a series of measures for protecting
the rare birds national nature reserve, including wetland rehabilitation and restoration in the core
zone and anti-poaching.

2.

Ecological Pressures

75.
It is a difficult challenge to conserve and protect the remaining ecosystems and
biodiversity in the fast developing coastal area of thwe Jiangsu Province. Yancheng‘s wetlands,
despite their local, national, and global significance, have been under increasing threats. These
threats include: wetland reclamation and conversion, habitat degradation especially in the core
and buffer zones, rapid spread of alien species particularly Spartina alterniflora, environmental
pollution from the upstream catchment, poaching as well as rapid industrial and urban
development. The Jiangsu coastal development plan (JCDP), Approved by the State Council on
10 June 2010 and consisting of a combination of industrial, urban, agricultural, port and wind
energy developments along the coastal areas, will place further tremendous pressures on the
coastal wetlands (Chapter E).
76.
The Milu NR suffers from a number of ecological pressures. First, with growing
population (Figure 5), the existing habitat can no longer satisfy the food, drinking water and
resting needs of the milu herd. In the raining season (June-October), the monsoon climate
brings plenty of precipitation which floods the first and second core zones such that the milu can
only crowd onto the limited space of higher grounds. In the dry season (November-May),
drought can easily occur. Moreover the habitat is dominated by the cat tail grass (Pennisetum
alopecuroides) which can be eaten by the milu between April and May and become unsuitable
from June because of lignification. The shortage of food, drinking water and resting space leads
to malnutrition and endocrine disorder. The milu also suffer from Haemaphysalis longicornis,
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small bloodsucking parasitic arachnids of the family ixodidae, which cause irritation,
haemorrhage and anemia, and transmit many diseases. Finally the NR is short of infrastructures
such as fences, patrol, monitoring, research and public education facilities.
Figure 5: Milu Population in the NR between 1986 and 2010

77.
The Sheyang forest farm suffers from three major ecological pressures: (i) lack of forest
diversity and weak resilience; (ii) decline of the drainage function of the rivers and canals; and
(iii) weak forest protection infrastructure. First, the farm is dominated by broad-leaf forests
(accounting for 83.15% in area) in comparison to coniferous forests (15.91%) and mixed broadleaf and coniferous forests. In terms of species diversity, Populus I. and dawn redwood account
for 53.10% and 40.96% respectively in terms of the standing stock. Second, due to siltation by
sediments and dead plants and to the lack of maintenance, the rivers and canals within the
forest farm are clogged. They can no longer meet the drainage needs. Third, the roads in the
forest farm require upgrading for fire prevention and emergency response.
78.
The Dafeng forest farm suffers from three major ecological pressures: (i) lack of forest
diversity and weak resilience; (ii) decline of the drainage function of the rivers and canals; and
(iii) weak forest protection infrastructure. First, the farm is dominated by broad-leaf forests,
especially Populus I. The lack of tree species diversity leads to less biological diversity and
weak resilience to pests. Second, due to siltation by sediments and dead plants and to the lack
of maintenance, the rivers and canals within the forest farm are clogged. They can no longer
meet the drainage needs. Third, the roads in the forest farm require upgrading for fire
prevention and emergency response.
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3.

Project Impact, Outcome, and Outputs

79.
The expected impact of the project will be improved ecosystem health and services in
the coastal wetlands in Yancheng. The expected outcome will be increased capacity to manage
and protect the wetland ecosystems in Yancheng. The project is expected to play a
demonstration effect for the restoration of other similar wetlands in the PRC. The project is
consistent with ADB‘s Country Partnership Strategy for the PRC (2008–2010), which aims to
support environmental sustainability and inclusive growth.
80.
The project will adopt an integrated approach to address the degradation of the wetland
ecosystems in Yancheng. The project outputs will include: (i) wetland habitat rehabilitation and
restoration, including rehydration of dehydrated critical habitats for water birds, conversion of
fish ponds into wildlife habitats and improvement to milu drinking water and food supplies; (ii)
control of spartina as an invasive species along the Jiangsu coast, by the use of freshwater
flooding; (iii) improvement and protection of coastal protection forests, including improvement to
the irrigation and drainage systems, fire prevention, pest early warning system and integrated
pest management, and reforestation; (iv) waste management, including collection and safe
disposal of solid wastes in the nature reserves; (v) piloting and demonstration of ecological
compensation and sustainable use of ecological services, including the implementation of ecocompensation program in a pilot community, agroforestry such as forest-crop intercropping, and
eco-tourism; and (vi) capacity building for wetland ecosystem protection, including research,
ecological monitoring, meteorological and hydrological observation, animal rescue, as well as
technical assistance on nature reserve management planning, and training on procurement and
contract management, project management and financial management.
81.
A detailed summary of the proposed interventions and expected outputs are provided in
Table 5. Further details are in Appendix 3.
Activity

Table 5: Proposed Interventions and Expected Outputs

1. Rare Birds NR
1.1 Habitat rehabilitation
and restoration

Output

Location

1,630 ha of dehydrated core zone
rehydrated
1,435 ha of fish ponds in the core zone
converted into wetland
540 ha of habitat in the experimental zone
restored
400 ha of Spartina control piloted

Core zone

1.3 Species protection

Wildlife rescue, breeding and disease
control center established

Experimental zone

1.4 Waste management
and green energy

Wastewater, solid waste management
and green energy facilities constructed

Experimental zone

1.5 Ecosystem monitoring
and research

Wetland monitoring stations and lab
established
Bird watching stations established /
improved
Meteorological observation stations
established

Experimental zone

1.2 Piloting of invasive
alien species control
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Core zone
Experimental zone
Core zone

Experimental zone
All zones

Activity
1.6 Wetland science
education

Output
Wetland museum established
Birds education hall established
Outdoor classroom established
Wetland summer camp base established

Location
Experimental zone
Experimental zone
Experimental zone
Experimental zone
Core zone

2.2 Milu habitat
ecosystem
improvement

370.0 mu (24.7 ha) of water surface
created as drinking water sources for milu
2.03 million trees planted around the
drinking water sources
25.0 ha of grazing ground increased
20.0 ha/yr of grazing ground improved by
rotational closure
45.3 ha of resting ground increased
660.0 ha of forest as milu habitat
established
220.0 ha of milu fodder ground
established
886.0 ha of ticks control
Herds of milu relocated to avoid
overcrowding

2.3 Establishment of
patrol and
management facilities

18.3 km of patrol roads
2 protected station constructed
24,000.0 m of fencing replaced

Core zone
Core zone
Outer border of core zone

2.4 Research, monitoring
and rescue

Research lab established

Core zone (to be rezoned into
experimental zone)
Core zone (to be rezoned into
experimental zone)
Core zone
Core zone (to be rezoned into
experimental zone)
Core zone
Core zone (to be rezoned into
experimental zone)
Core zone (to be rezoned into
experimental zone)

2. Milu NR
2.1 Milu habitat
rehabilitation and
restoration

Management information center
established
3 meteorological stations established
Water and soil quality monitoring
equipment procured
Video monitoring system
Milu rescue center established
Office management system

2.5 Public education

2

800.0 m of public education center
established
2
250.0 m of multimedia center expanded
Public information/education signs
established
Milu garden established

3. Sheyang Forest Farm
3.1 Forest bird habitat
99.0 ha of habitat restored
restoration
24.0 ha of drainage canals rehabilitated
2.4 ha of mudflats rehabilitated
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Core zone
Core zone
Core zone
Core zone
Core zone
Core zone
Core zone

Core zone (to be rezoned into
experimental zone)
Core zone (to be rezoned into
experimental zone)
Core zone (to be rezoned into
experimental zone)
Core zone (to be rezoned into
experimental zone)
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR

Activity

Output

Location

3.2 Botanical garden

93.5 ha of fir and ever-green trees planted
49.4 ha of flowering shrubs planted
142.3 ha of color-leaf and fruit trees
planted

3.3 Agroforestry
development

26.5 ha of poplar-melon intercropping
established
21.1 ha of ginkou-cotton intercropping
established
23.7 ha of poplar-salvia intercropping
12.2 ha of ginkou-chrysanthemum
intercropping

Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR

3.4 Drainage system
improvement

51.4 km of canals rehabilitated

Experimental zone of Rare
Birds NR

3.5 Forest fire prevention
and response system

Forest fire early warning information
system established
380 mu of fire barrier forest belt
established
16 forest fire checkpoints established

Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR

Fire-fighting equipment procured
3.6 Integrated pest
management

1 pest forecast station established
25 fog machines procured\
100 UVA and frequency-vibrating lamps

4. Dafeng Forest Farm
4.1 Coastal wetland
protection forest
improvement

Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR

Supplementary planting undertaken for
191.0 ha of sparsely grown forest
678.0 ha of thinning undertaken for overgrown forest
Pruning undertaken for 830.0 ha of poplar
forest

Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR

4.2 Coastal wildlife
habitat restoration

8.0 ha of coastal wetland wildlife habitat
restored

Experimental zone of Rare
Birds NR

4.3 Wetland rehabilitation
and protection

Water supply and drainage system built
for 11.7 ha of coastal wetlands
3.0 km of boardwalk built

Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR

3 patrol stations built
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Activity
4.4 Forest and wetland
protection
infrastructure
services

Output
44.0 km of existing drainage system
rehabilitated
34.6 km of fire routes constructed
Forest fire early warning system
established
Fire patrol vehicles (4 motorcycles and 2
jeeps) procured
Pest early warning system established
Hydrological, meteorological and water
quality monitoring equipment procured
Wildlife rescue equipment procured

5.
5.1

5.2

4.

Project Management and Capacity Building
Project
Project performance management system
management
prepared and updated
Tendering, procurement and contract
management, financial management
undertaken
Construction supervision undertaken
Stakeholder consultations conducted
Environmental and social safeguards
compliance ensured
Regular monitoring and evaluation
undertaken
Reporting requirements met
Capacity building

100 people trained on PPMS
50 persons trained on procurement,
contract management and financial
management undertaken
100 training on environmental and social
safeguards undertaken
Eco-compensation policy and institutional
framework drafted; and 50 people trained
4 knowledge products (eco-compensation
at nature reserve level, spartina control,
conversion of fish ponds to wetlands, and
natural wetland restoration and
rehabilitation) produced and disseminated

Location
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
Experimental zone of Rare
Birds NR
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Special Features of the Proposed Project

82.
Piloting eco-compensation. Eco-compensation and payments for ecological services
(PES) are relatively new areas for natural resource and ecosystem management in PRC. Most
efforts to date have focused on the development of eco-compensation within river basins and
water catchments, and indeed most successful examples relate to downstream users
compensating upstream users for the conservation or sustainable management of up-stream
resources such as water, forest cover and soil. Mechanisms for eco-compensation associated
with the long-term sustainability of protected areas have not yet been tested in any detail in
PRC. In coastal eastern PRC intensive land use policies have significantly increased
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development pressures on buffer zones and experimental zones surrounding protected areas,
and in most cases land use management is not beneficial to biodiversity, and in many cases
may even be harmful. There is an urgent need to demonstrate new and innovative mechanisms
for protected area and biodiversity management in such a landscape, and the project will work
with local communities and farming cooperatives in the buffer zones of the YRBNNR to pilot test
(i) adjustments to winter wheat cropping systems, (ii) reductions in use of pesticide and
herbicide treatments; and (iii) the use of sacrificial crops for wildlife. If successfully
demonstrated, these methods can showcase innovative co-management in nature reserve
buffer and experimental zones throughout PRC.
83.
Conversion of fish ponds to wetlands. In the last decade there has been large-scale
conversion of coastal wetlands to aquaculture and fish pond operation throughout the eastern
PRC. Within the Yancheng Rare Birds NR at least 1,500 hectares of former reed bed within the
core zone has been leased to fish pond operators and converted to fish ponds. In the initial
years operators were required to adhere to nature reserve management guidance for fish pond
operation, and this created some areas that were beneficial to wildlife. However, over time fish
pond operators have become more intensive and less biodiversity-friendly, resulting in large
areas of deep water ponds with little or no biodiversity values. As part of the project, a
significant area of 1,435 hectares of fish pond will be restored to reed bed and shallow open
water wetlands –– re-creating the original wetland habitat mosaic of importance for wintering
cranes and other rare species. Restoration of such a large area of fish ponds within the nature
reserve will be a significant gain for wetlands conservation in Yancheng and Jiangsu. The largescale restoration of intensive fish ponds into wetlands has not been undertaken elsewhere in the
PRC and will provide innovative approaches wetland restoration for use elsewhere in the
country.
84.
Spartina control. Spartina alternifolia is an alien cord-grass that was first introduced to
the coastal wetlands of the eastern PRC in 1963. The aim of its introduction was to assist in
coastal stabilization and promote new land development for large-scale coastal reclamation.
Since its introduction the plant has spread rapidly throughout the entire coastal zone of the
eastern PRC, and has resulted in massive ecological change to the coastal inter-tidal and
supra-tidal ecosystems. In most areas spartina has out-competed native salt-marsh vegetation
and has created vast areas of dense, mono-specific spartina stands. These dense stands
support little biodiversity and have significantly reduced important habitats for rare species such
as red-crowned cranes and Saunder‘s gull. Spartina control is a worldwide problem for coastal
ecosystem managers, and especially protected area managers. Experimental testing of
mechanical removal, herbicide application, burning, grazing and bio-control have yielded low
success. In most cases spartina re-infestation has been rapid and inevitable. Small-scale trials
in Chongming Island, Shanghai by the Nanjing University have shown that prolonged flooding
with freshwater can effectively suppress spartina re-growth, and provide suitable conditions for
the regeneration of natural wetland vegetation (see Appendix 2). These innovative techniques
will be up-scaled within two pilot areas in the YRBNNR as part of the project. The potential to
showcase the control and management of significant areas of spartina will provide an innovative
output from the project.

5.

Investment and Financing Plan

85.
The tentative project investment cost is estimated at $79.4 million (Table 6). The
financing plan is show in Table 7.
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Table 6: Estimated Investment Plan
Item
A.

b

Base Cost
1.
Yancheng Rare Birds National Nature Reserve
2.
Dafeng Milu National Nature Reserve
3.
Sheyang Forest Farm
4.
Dafeng Forest Farm
c
5.
Capacity Development
Total Base Cost (A)
d

B.

Contingencies

C.

Financing Charges during Implementation
1. Interest during implementation
2. Commitment charges

a

Amount
($ million)
44.75
4.97
10.76
5.81
0.55
66.84
10.88

e

1.64
0.05

Total (A+B+C)
79.40
In early 2011 prices; and an exchange rate of CNY 6.54 to $1.
b
Including duties and taxes equivalent to $8.16 million.
c
Physical contingencies were computed using 7% on base cost; Price contingencies computed using the
ADB-prescribed foreign and national price escalation factors, and include provisions for potential price
exchange rate fluctuations under the assumption of a purchasing power parity exchange rate.
e
Interest during implementation amounting to $1.64 million, which will be paid based on billing method,
was computed based on 5-year forward London interbank offered rate (LIBOR) plus a spread of 0.4%
per year. Commitment charges, which will be capitalized under the loan, were computed at 0.15% per
year on the undisbursed loan amount.
Source: Asian Development Bank estimates.
a

Source
Asian Development Bank
Government
Total

Table 7: Financing Plan

Source: Asian Development Bank estimates.

6.

Amount ($ million)
36.9
42.50
79.40

Share of Total (%)
46.50
53.50
100.00

Implementation Arrangements

86.
Jiangsu provincial government (JPG), represented by the Jiangsu Environmental
Protection Department (JEPD), is the executing agency of the project. A multi-agency project
leading group (PLG), chaired by the Vice Governor of JPG and comprising senior officials from
the provincial departments of finance, development and reform, forestry and water resources,
and the Yancheng municipal government (YMG), has been established to ensure coordination
across sectors and guide project preparation and implementation. A project management office
has been set up in the JEPD to take responsibility for coordinating the preparation and
implementation of the project. The JPMO is led by JEPD, and its membership covers
development and reform commission, finance, forestry, water resources and Yancheng
municipal government. The YMG has also set up a project management office in the Yancheng
environmental protection bureau (YEPB) to coordinate the preparation and implementation of
the project. The YRBNNR, DMNNR, Dafeng city government (DCG), and Tinghu district
government (TDG) have established project implementation offices (PIOs) to carry out project
activities under their jurisdiction. Further details are given in Appendix 1.
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87.

The tentative implementation schedule is in Figure 6.
Figure 6: Tentative Implementation Schedule

7.

Global Environment Facility Grant

88.
A proposed Global Environment Facility (GEF) grant, once it materializes, will pilot the
eco-compensation operational mechanisms that will enhance the financial sustainability of the
nature reserves. About $2.5 million grant from GEF was included in the March 2010 GEF
intersessional work program. The approved GEF project identification form (PIF) identifies four
main outputs of the project: (i) wetland restoration and biodiversity conservation, (ii) sustainable
natural resources management, and sustainable livelihoods, (iii) ecological monitoring and
evaluation, and (iv) environmental governance. The relevant document is being prepared to
request GEF chief executive officer‘s endorsement. Once confirmation of GEF funding is
received, it will be processed through ADB‘s internal procedures.
89.
The GEF funding will support the preparation of a detailed monitoring plan will be
prepared to address the success/ failures of the key proposed ecological interventions (i.e.
habitat restoration, spartina control etc.). In addition, a targeted monitoring program will be
developed and conducted for wetland ecosystem health and species of conservation concern.
This will ensure that the proposed interventions are resulting in a positive impact on the
biodiversity and target ecosystems. Additional wetland assessments will be conducted in the
targeted areas to supplement the existing baseline information. The proposed monitoring
program will include elements of adaptive management, to ensure that the appropriate
measures can be taken in a timely manner to ensure success of the pilot restoration efforts. The
consultants supervising the project will provide the necessary technical supervision to ensure
that the monitoring plan complies with best-practice approaches.
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D.
1.

DESCRIPTION OF THE ENVIRONMENT

General Background Information

90.
Yancheng municipality. Yancheng is located in the northeast of Jianghuai Plain
between E 119°27′~120°54′ and N 32°34′~34°28′. It is along to the Yellow Sea at east, next to
Yangzhou and Huaian municipalities at west, close to Nantong and Taizhou municipalities at
south, and adjacent to Lianyungang municipalitiy at north. Yancheng Municipality administered
Tongdai City, two county-level city in Dafeng and five counties (Jianhu County, Sheyang County,
Funing County, Binhai County, Xiangshui County). Urban areas set Yandu, two Districts in
Tinghu and Yancheng Development Zone. The area of urban district is 1,696 square kilometers.
The population of Yancheng Municipality is about 81.5 million. The city has 138 villages, six
neighbourhood offices, 1,927 village committees, and 554 neighbourhood committees.
91.
Yancheng Municipality is a city with the largest area and the second largest population in
Jiangsu Province. The city's total area is 15,000 square kilometers, of which the cultivation land
area is 7,737 square kilometers and the water area in rivers and lakes is over 1,300 square
kilometers. The whole area is plain and the vast majority is less than five meters above sea
level. It is consisted of three plains: Huanghuai Plain, LIxia River Plain and Binhai Plain. South
of north Jiangsu irrigation drainage to north of Doulong Harbour is low-lying areas and average
sea level is below two meters.
92.
The climate of Yancheng belongs to humid monsoon climate zone and is mainly
influenced by marine climate and continental climate. Yancheng Municipality has monsoon, four
distinct seasons, abundant rainfall, hot and rainy season, sufficient sunshine, and a long frostfree period. The average annual temperate is between 13.70C and 14.60C. January is coldest
with the average temperature -0.3~1.30C. The hottest month is August which average
temperature is 26.7~17.40C. The lowest temperature was -17.30C and the highest was 39.00C.
The rain and the warm season shares the same time. Yancheng receives plenty of rain, the
average annual precipitation is 980~1,070 mm. The sunshine is rich, too. The total solar
radiation per year amounts to 116.3~121.3Kcal per square centimetre. The daylight hour per
year is between 2199 and 2362 hours. The non-frost period can reach 210~224 days. The
major natural disasters include drought, flood, typhoon, Strom, hail, tornado and cold wave.
93.
Yancheng city is rich in petroleum and natural gas resources. The proven volume
amounts to 80 billion cubic metres and the estimate deposit could reach 200 billion cubic metres.
It is the largest gas field in the eastern coastal district of PRC. There is a gas sediment area
which covers an area of 100,000 square kilometres along and near the coastal line. It ranks the
second in PRC and there are great potentials for prospecting and exploiting.
94.
The tidal land occupies an area of 4,550 square kilometres (including the radiation
shoal). Among this tidal land, the area above the tide is 1,667 square kilometres and the area
between the tides is 1,610 square kilometres. They respectively take 75%, 64.6% and 60.8% of
the total of Jiangsu Province. The area of tidal land that can be exploited in the very near future
in Dongtai, Dafeng, Sheyang, Binhai, Xiangshui amounts to 1,300 square kilometres.
95.
Yancheng sea shore lies in the middle of Jiangsu coastal land. The city boasts 582 kilometers of coastline, taking 56% of the total in Jiangsu province. The sea waters covers 18,897
square kilometres that consists of 12,144 square kilometres of inland waters and 6,753 square
kilometres of territorial sea. This coast territorial sea is PRC's only area where no red tide
occurs.
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96.
The resources of agricultural products are very rich. Yancheng is the largest production
base of agricultural products and by-products in Jiangsu province, having 8 counties of
production base of national commercial grains, 1 county of production base of high-quality oil
plants and 6 counties of production base of high-quality cotton. Its resources of sea products,
animals and plants are also very rich. The main products are listed as the first in scale and
quantity in the whole province, such as grains, cotton, oil, fruits, vegetables, fowl, eggs and fish.
The pollution-free agricultural products were certified firstly in Jiangsu.
97.
For the biological environment, there are more than 300 bird species here.
Approximately 30 million migrant birds passing here every year. Yancheng tidal wetland is a
shelter of many endangered species. Vegetation diversity is in average condition here. The
problems include ecological degradation along the coast, wetland degradation. Biological
diversity is decreasing along the coast, habitat area shrinking, spread of invasive species,
reclamation and pollution from fisheries.
98.
Yancheng municipality governing two county-level cities (Dongtai and Dafeng), five
counties (Jianhu, Sheyang, Funing, Binhai, Xiangshui) and two districts (Yandu, Tinghu). The
city occupies a total area of 14,983 km2. Yancheng municipality has a total population of
approximately 8,124,000 (end of 2009). The city's urban population is 3,857,000, accounting for
47.5% of the total population. Yancheng has the largest area and the second most population in
Jiangsu. Yancheng has won the title of Jiangsu civilized city, Jiangsu garden city, national
excellent tourism city, national advanced city in science and education, etc. Yancheng is a new
industrial and commercial city in the Jiangsu coastal area, and an important regional central city
of Yangze River delta.
99.
In 2009, Yancheng‘s GDP reached CNY 191.7 billion, with an increase of 13.4% over
2008. The value added of the first, second and third industry are CNY 33.04 billion, CNY 93.27
billion and CNY 66.29 billion respectively, with increase of 4.0%, 15.8% and 15.2% respectively.
The GDP per capita is CNY 25,553 (equivalent to US$ 3,740). The per-capita annual disposable
income for urban residents in 2009 was CNY 17664, or an increase of 11.4%. The per-capita
annual net income for farmers was CNY 7,650 or an increase of 11.4%. The urban residents‘
per capita consumption expenditure was CNY 12,837, or an increase of 39.9%. The farmers‘
per capita consumption expenditure was CNY 4,770, or an increase of 11.6%.The newly added
employees totalled at 12.1 million persons, with increase of 6.4%.
100. Dafeng city. Dafeng City is located in central part of the Jiangsu Province, southeast of
Yancheng Municipality, between N 32056‘ ~ 33036‘ and E 120013‘ ~ 120056‘. The eastern part
comprises 112 km of coastline along the Yellow Sea. The southern part borders with Dongtai
City; the western part with Xinghua City; and the northern part with Sheyang County and Tinghu
County. The total area of Dafeng City is 2,367 km2. Dafeng City belongs to the transition zone
between subtropical and warm, four distinct seasons, moderate temperatures, abundant rainfall,
and suitable for wetcrop growth. The average annual temperature is 14.10C. Frost-free period is
213 days. The perennial precipitation is 1,042.2 mm, and sunshine is 2,238.9 hours
101. Brick clay and mineral spring water are minerals with proved reserves in Dafeng city.
The proven reserve of brick clay, which distributed in ten towns between Dashen Road and 204
National Highway, is 7.924 million cubic meters. The mineral water is located in the east of Xiaohai
town. The water is sodium chloride type water, the temperature is 37℃, mineralization rate is 1.75/L
and daily flow is 72 tonne.
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102. There are many rivers in Dafeng. Chuandonggang River, Jiangjie River, Wanggang
River, Ermaoyou River, Doulonggang River, Xichao River and Dafenggang River flow into the
sea, also have Tongyu canal pass through this area. The average surface runoff is 510 million
cubic meters. Transit passenger volume of water is about 2.5 billion cubic meters. In addition,
Dafeng is also rich in ground water resource.
103. Dafeng possesses 112 kilometre of coastline and one of the four biggest mudflat in PRC
which area is 773.3 square kilometre. Dafeng enjoys abundant biology resources. There are
above 500 kinds of plants, above 100 kinds of inland vertebrates and more than 20 kinds of fishes
here.
104. Dafeng municipality administers 14 counties, one economic and technological
development area and one port economic development zone, with total area of 3,059 km2. It
has a total registered population of approximately 724,147 (end of 2009). In 2009, Dafeng’s
GDP reached CNY 24.3 billion, with an increase of 13.0% over 2008. The value added of the
first, second and third industry increased by 4.2%, 15.5% and 15.3% respectively. The
proportion of three industries was 19.5, 46.2 and 33.9 percent respectively. The GDP per capita
is CNY 34,912 (equivalent to US$ 5,320). The per-capita annual disposable income for urban
residents in 2009 was CNY 14,887, or an increase of 13.7%. The per-capita annual net income
for farmers was CNY 8,750 or an increase of 11.1%.
105. Sheyang county. Sheyang County locates at the middle of Jiangsu Province along the
coastline, between N 33°24′~34°07′ and E 119°59′~120°33′. With 19 towns and 1 economic
development zone under jurisdiction. The County covers an area of 2,795 square km, the
second largest in Jiangsu Province, including 1.097 million mu tidal flat areas. The built-up area
of Sheyang county seat is 13 square km and the 25 square km jurisdiction area has been
basically built up.
106. Sheyang County is of coastal reclamation area along Lixia River. With flat topography,
the area at the south of the river is alluvial and coast plain in mid Jiangsu Province and the area
at the north of the river is disused Yellow River Delta. The county is of low plain area with
ground alleviation between 0.6 and 2.2 meter. Topographically it is high in the east, south and
north, low in the west and in the middle. The difference of ground elevation is about 1.4 meter.
As of micro-terrain, there is topographic relief in some parts because of the effect of river and
ocean tide in the process of land formation.
107. Regarding the climate, the annual average temperature is obviously high, with the
extreme high of 33.70C. It is hot in summer and cold in winter, with low precipitation and
insufficient sunshine. In one abnormal year, there was no typhoon or storm; the annual average
temperature was 14.70C, 0.900C higher than that of the normal year; the annual precipitation
was 784.1 mm, 23 % less than that of the normal year; the annual sunshine was 2,043.6 hours,
10 % less than that of the normal year.
108. The area of cultivated land is 13.4 million mu. The soil here is alluvial plain land of sandy
soil, and suitable for cotton, grain, fruit and vegetables all kinds of crops. Sheyang is in the area
of Lixiahe and rich in sea and fresh water resources. The total catchment area amounts to 16.4
million mu and suitable for cultivating marine or freshwater fish or shellfish. Biology resources
here are rich and diverse. Many national protected animals are living in the tidal area. Redcrowned crane come here every winter, hence Sheyang win the name of ―
home of cranes‖.
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109. The energy resource is also abundant in Sheyang. The mean effective power of wind
power can reach 110-140 W/m2. Since the tidal range here is big, tidal power generation is quite
fit. Besides, about 7.4 billion natural gas is under development now.
110. The tidal land occupies an area of 11 million mu. Among this tidal land, the area above
the tide is 5.5 million mu and the area between the tides is 1.7 million mu. Now the tidal land is
an important rising point of economy development.
111. Sheyang County administers 13 towns, one provincial economic development zone and
one provincial dyeing concentrated Zone. Sheyang County has a total registered population of
approximately 9.6 million at the end of 2009. In 2009, Sheyang’s GDP reached CNY 20.1 billion,
with an increase of 13.2% over 2008. The value added of the first, second and third industry
increased by 4.6%, 16.9% and 14.8% respectively. The per-capita annual disposable income for
urban residents in 2009 was CNY 12,826, or an increase of 11.3%. The per-capita annual net
income for farmers was CNY 7,642 or an increase of 11.3%. Average annual wage of workers is
CNY 24,264, with increase of 26.5%.
2.

Baseline Data for the Yancheng Rare Birds Nature Reserve

112. Project area. The Yancheng Rare Bird National Nature Reserve (YRBNNR) has a total
area of 284,179 ha (Figure 7), including 21,889 ha for the core zone (7.7% of the total area of
the NR), 55,682 ha for the buffer zone (19.6%) and 206,608 ha for the experimental zone
(72.7%). The nature reserve has ownership of the entire core zone and 900 ha of the
experimental zone (where the administrative infrastructure is situated). The lands in the buffer
zone and experimental zone are owned by the state (state-owned salt and forest farms) and by
local collectives (villages).
Figure 7: Location of Yancheng Rare Birds National Nature Reserve
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113. The core zone is situated in the central part of the NR (Figure 8). It extends from the
south bank of Xinyanggang port in the north, to the north bank of the Doulonggang port in the
south, to 100 m from the foot of the coastal dyke-highway in the west, and to the seashores in
the east. Natural landscape is maintained within the core zone where there are neither human
settlements nor industrial facilities. From the sea to land, the typical landforms evolve from
subtidal zone, to mudflats, spartina community, suada glauca community and cogongrass and
reed community.
Figure 8: Core Zone of the Rare Birds Nature Reserve

114. The nature reserve covers eight towns and townships, seven agricultural farms, two salt
farms and one forest farm (percentage of covering ranging from 10% to 90%). According to
statistics, about 103,000 people live in the nature reserve, including 75,170 of agricultural
population or accounting for 73.0% of the total. Most of the local residents are engaged in crop
farming, fish farming, salt farming and marine fishery. Of the total population, about 10,000 live
in the buffer zone and the rest in the experimental zone. There are no residents in the core zone.
115. The buffer zone consists of two parts. The first part connects with the northern border of
the core zone. The second part is situated to the immediate south of the core zone. Most of the
buffer zone has been is being converted to fish ponds. The experimental zone comprises five
parts. It hosts a variety of landforms, including farmland, forests and fish ponds. Because of
increasing human activities, the number of red-crown cranes in the experimental zone has been
decreasing steadily, and they are found in small numbers. However, the zone remains a feeding
ground for large numbers of wild geese and ducks, shorebirds and egrets.
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Rare Birds NR: Spartina

Rare Birds NR: Spartina

Rare Birds NR: Suaeda Glauca

Rare Birds NR: Suaeda Glauca

Rare Birds NR: Reed

Rare Birds NR: Reed
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Rare Birds NR: Wintering Red-Crown Cranes

Rare Birds NR: Mergus squamatus

Rare Birds NR: Platalea minor

Rare Birds Nature Reserve: Large Tracks of Land in North Buffer Zone Being Converted to Fish Ponds
(Photo Taken on 12 April 2011)
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Rare Birds NR: Wheat Field in Buffer Zone (Cotton
Seedlings Covered in White Mulch) (Photo Taken
on 12 April 2011)

Rare Birds NR: Human Settlement in Experimental
Zone (Photo Taken on 12 April 2011)

Birds and Nests in Buffer Zone (Photo Taken on 12
April 2011)

Herb Harvesting in Experimental Zone (Photo
Taken on 12 April 2011)

116. Land use. Between 1995 and 2009, the land use patterns in the NR experienced
significant changes. The area of common seepweed had the most significant decline from
26,602 ha in 1995 to 10,796 ha in 2009, followed by mudflats from 140,674 in 1995 to 105,923
in 2009, spartina from 13,542 ha in 1995 to 10,273 ha in 2009, and reed from 10,704 ha in 1995
to 9,388 ha in 2009. The loss of the above land use types resulted from reclamation into fish
ponds, which increased significantly from 25,117 ha in 1995 to 56,588 ha in 2009, and farmland,
which increased from 28,732 in 1995 to 38,665 ha in 2009. For the core zone, mudflat
witnessed a decrease from 9,553 ha in 1995 to 7,262 ha in 2009, followed by meadow land
from 767 ha in 1995 to 522 ha in 2009, whereas spartina witnessed a growth from 2,227 ha in
1995 to 3,442 ha in 2009, followed by reed from 1,685 ha to 2,397 ha in 2009 and fish ponds
from 2,067 ha in 1995 to 2,422 in 2009. Details are shown in Table 8 and Figure 9.
Table 8: Land Use Changes in Rare Birds Nature Reserve between 1995 and 2009
Year
1995

2009

Entire
NR
Core
Zone
Entire
NR
Core
Zone

ha
%
ha
%
ha
%
ha
%

Barren
Mudflat
140,674
50.3
9,553
43.8
105,923
39.7
7,262
33.6

Spartina
13,542
4.8
2,227
10.2
10,270
3.9
3,442
15.9

Seepweed
26,601
9.5
5,518
25.3
10,796
4.0
5,570
25.8

Reed
10,704
3.8
1,685
7.7
9,388
3.5
2,397
11.1
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Meadow
--767
3.5
--522
2.4

Salt
Farm
34,251
12.3
--35,382
13.3
---

Fish
Ponds
25,117
9.0
2,067
9.5
56,588
21.2
2,422
11.2

Farmland
28,732
10.3
--38,665
14.5
---

Total
279,621
100.0
21,817
100.0
267,012
100.0
21,615
100.0

Figure 9: Detailed Land Use Map of Yancheng Coastal Wetlands
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117. A recent study12 has attributed the land use changes in the Rare Birds NR to a coastal
development program launched in 1995. The study has revealed that in 1982, none of the core,
15% of the buffer and 34% of the transition zone had been developed. Over the next 11 years
the core zone remained undeveloped, while the buffer and experimental zones experienced
annual habitat losses of 1·5% and 0·6% respectively. Following introduction of the coastal
development plan in 1995, development rates in all three zones rose steeply. By 2003,
developments affected 42% of the core zone and approximately twice that percentage in the
buffer zone (83%) and experimental zone (85%), where very little natural wetland remained
(Figure 7). Overall, the percentage of natural wetlands in the entire NR decreased from 69% in
1982 to 16% in 2003, an average decline of 11,800 ha per year.
118. Fishponds in the core area. In 1997, the NR began an ecological program which
included the lease of more than 20,000 mu (or about 1,400 ha) of the southern section of the
core zone for fish farming. The lease was renewable every five years. The intent was to
rehydrate the dehydrated wetland by creating semi-natural fish ponds suitable for rare birds
while generating economic benefits for the NR. However, when leased out, the area was turned
into large-sized, deep commercial fish ponds with little regard to the habitat requirements of the
rare birds.
119. Dehydration. The coastal line along the core and buffer zones is accreting seawards at
a rate of 100 to 300m per year. The existing mudflat is left farther and farther from the sea.
Siltation elevates the near-shore coast and prevents tidal water from reaching the mudflat.
Meanwhile, the coastal dyke prevents inland freshwater from entering the mudflat. A combined
effect of the two processes is the dehydration of the mudflat, reducing the suitability of the
mudflat for rare birds. When dehydration takes places in the buffer and experimental zones, the
dehydrated areas are often turned into farmland or commercial fish ponds with less suitability for
rare birds. A total of 18,650 ha in the Rare Birds NR suffer from dehydration (Figure 10).

12

Ma Zhijun, et al. 2009. ―Con
flicts between biodiversity conservation and development in a biosphere reserve‖,
Journal of Applied Ecology, 46: 527-535.
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Figure 10: Wetland Dehydration in Rare Birds Nature Reserve

120. Types of bird habitats. On the basis of the behaviour of the birds and the
characteristics of the vegetation, the bird habitats in the NR can be divided into several types as
follows:
(i)

(ii)
(iii)

Salt marshes. They primarily consist of salt farms, common seepweed (Suaeda
glauca) and mudflats. They are prime habitat for wading birds and wintering birds.
Salt farms are located in the north of the NR. The water in the salt farm is
transmitted directly from the sea, and it contains many varieties of marine
organisms, including fish, shrimps and shellfish. Since the salt farms have a
considerable distance to human settlements, they are good feeding grounds for
water birds. The common seepweed community is a transitional vegetation
located in the central and southern parts of the NR east of the coastal dyke. It is
not reclaimed owing to its high salinity. The benthal organisms include snails,
crabs and sandworms. The common seepweed community is an important
habitat for birds. Mudflats are situated in the intertidal zone at the estuaries. They
are submerged during high tide, and when the tide recedes, the mudflats are full
of fish, shrimps, shellfish, snails and sandworms and therefore an excellent
feeding ground for birds.
Open water and estuaries. They include winter reservoirs in the salt farms and
coastal waters and are important resting and feeding grounds for water birds.
Spartina and reeds. Spartina grows primarily in mudflats. As an invasive
species, it has spread rapidly to occupy large tracks of the mudflats. Fish and
shellfish are few. Although benthal organisms are relatively rich, it is not
frequented by water birds because of its high density. On the contrary, reeds are
a breeding ground for such birds as Acrocephalus arundinaceus and Ixobrychus
sinensis, and feeding ground for predatory birds like Circus melanoleucos, and
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(iv)

(v)

(vi)

(vii)

(viii)

bug-eating birds. In the winter season, standing reeds become a good habitat for
Paradoxornis heudei and Paradoxornis webbianus. After harvest, the snail-rich
reed field becomes an important feeding and resting place for the red-crowned
crane and Grus.
Grassland and meadows. Grassland is one of the climax communities for the
coastal succession. It is dominated by cogon (Imperata cylindrical), but with
many varieties and large numbers of other species. In low-lying areas and
estuaries, cogon is primarily accompanied by swamp plants such as reeds and
Carex scabrifolia Steud. In relatively dry coastal areas, it is primarily
accompanied by Aeluropus littoralis Darl.var.sinensis Deberux and Zoysia
macrostachya Franch et Savat. The benthal organisms include snails and crabs.
Grassland is rich in bugs as a food source and in nesting materials. It is therefore
an excellent breeding ground for many birds in the summer (e.g., Emberiza
pusilla) and a resting ground in the winter (e.g., Locustella certhiola).
Aquacultural ponds. Fish ponds are drained in the winter for harvesting. After
draining, water puddles of various sizes and with a depth of a few centimeters
inside the fish ponds serve as a rich food source for wintering and pre-breeding
birds. In the summer months, fish ponds (now becoming large and deep with
steep banks) are frequented by swimming and diving birds.
Farmland. Farmland is located in the buffer and experimental zones of the NR.
Rice paddies are an excellent food source for birds during the spring season
when the field is filled with bug-and-fish-laden water and in the autumn season
when there are leftover seeds. Other grain crops such as wheat, barley and corn
are also a good food source. Cotton is the least desirable crop for birds as it does
not provide food but with heavy use of pesticides poses a significant threat to
birds. The increasing use of pesticide-and-hormone-coated wheat seeds
coincides with the arrival of the wintering red-crowned cranes in late October and
early November, leading to poisoning of the cranes and the death of 3-5 cranes
each sowing season.
Forests. Forests are an excellent nesting place for forest birds such as egrets
(Ardeidae). Adjacent shrubs and tall-reed grassland provide a nesting and
hatching ground for Centropus and Dicrurus macrocercus. In the winter, the
forests are habitats for Sturnus cineraceus and Nycticorax nycticorax. Forests
and adjacent shrubs and tall-reed grassland are ideal habitats for such species
as Phasianus phasianus, Streptopelia orientalis and Lanius schach.
Human settlements. In the summer, trees and shrubs in the villages provide
nesting and breeding places for sparrows, Lanius schach, Emberiza
leucocephala and wood pigeon (Streptopelia risoria). Hirundo daurica and
Hirundo rustica nest in brims and eaves of buildings. In the winter, trees and
shrubs in the villages are home to Parus major, Sturnus cineraceus and Turdus
merula.

121. Rare birds population. Nanjing Forestry University conducted a comprehensive
ecological survey of the Rare Birds Nature Reserve, and the report was released in January
2011. According to the report, the NR has 396 bird species, belonging to 19 orders and 52
families, including 145 species of the order of Passeriformes accounting for 36.61% of the total
number of species, 60 species of the order of Charadriiformes or 15.15%, 36 species of the
order of Anseriformes or 9.09%, 34 species of the order of Falconiformes or 8.59%, 26 species
of the order of Lariformes or 6.56%, 21 species of the order of Ciconniformes or 5.30% and 15
species of the order of Gruiformes or 3.79%. The total number of bird species in the Rare Birds
NR is shown in Table 9.
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Order

1. Gaviiformes
2. Podicipediformes
3. Pelecaniformes
4. Ciconniformes
5. Anseriformes
6. Falconiformes
7. Galliformes
8. Gruiformes
9. Charadriiformes
10. Lariformes
11. Columbiformes
12. Psittaciformes
13. Cuculiformes
14. Strigiformes
15. Caprimulgiformes
16. Apodiformes
17. Coraciformes
18. Piciformes
19. Passeriformes
Total

Table 9: Bird Species in Rare Birds Nature Reserve
No. of Families
1
1
2
3
1
2
1
3
8
2
1
1
1
2
1
1
2
1
18

No of Species
2
5
7
21
36
34
2
15
60
26
8
2
8
7
2
4
8
4
145

%
0.50
1.26
1.78
5.30
9.09
8.59
0.50
3.79
15.15
6.56
2.03
0.50
2.03
1.78
0.50
1.00
2.03
1.00
36.61
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396

100.00

122. Wetland birds account for 44% of the total number of bird species in the NR (of which
wading bird species account for 25% and swimming bird species 19%); forest songbirds
account for 37%; predatory bird species account for 11%; and other bird species account for 8%.
In terms of residency, there are 30 species of resident birds accounting for 7.6% of the total bird
species in the NR, 56 species of summering migratory birds or 14.2%, 119 species of wintering
migratory birds or 30.0%, and 205 species of transit bird species or 51.8%.
123. Ten species, including red-crowned crane (Grus japonensis), hooded crane (Grus
monacha), white crane (Grus leucogeranus), white-tailed sea eagle (Haliaeetus albicilla),
oriental white stork (Ciconia boyciana) and black stork (Ciconia nigra), are under class 1
national protection. Sixty-five species, including the black-faced spoonbill (Platalea minor),
mandarin duck (Aix galericulata), white-naped crane (Grus vipio), grey crane (Grus grus),
upland buzzard (Buteo hemilasius) and common kestrel (Falco tinnunculus) are under class 2
national protection. The NR is also home to a few dozen birds listed in the China Redbook of
Endangered Species, including 15 rare species, 7 endangered species, 11 near-endangered
species and 3 uncertain species. Many bird species in the NR are also listed in the Birds to
Watch 13 , including 22 near-endangered species, 5 endangered species, 1 extremely
endangered and 15 near-extinction species. Moreover, 190 bird species in the NR are covered
by PRC-Japan Agreement on the Protection of Migratory Birds, accounting for 83.7% of the total
number of migratory bird species under the agreement; and 58 species in the NR are covered
by the PRC-Australia Agreement on the Protection of Migratory Birds, accounting for 71.6% of
the total number of migratory bird species under the agreement.
124. Red-crowned crane population dynamics. Of the rare birds in the NR, the redcrowned cranes (Grus japonesis) are the most well-known. Belonging to the Gruidae family of
the Gruiformes order, the red-crowned cranes are under class 1 national protection and listed
as one of the 372 world‘s endangered birds14. According to long-term filed observations, the
13
14

Birds to Watch: the ICBP World Checklist of Threatened Birds, Collar and Andrew, 1988, 1994.
BirdLife International, http://www.theworldsrarestbirds.com/fr/list-of-worlds-623-rarest-birds-taxonomic.html.
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red-crowned crane population in the Rare Birds NR grew between 1982 and 2000. After
peaking in 2000, it went through a generally downward trend between 2001 and 2011. The
dynamics of the red-crowned crane population between 1982 and 2011 are shown in Figure 11.
According to interviews with the NR managers, the population in the NR is influenced by many
external factors, such as habitat changes in the summering grounds in NE PRC and along the
migratory route, and internal factors in the NR. The growth from 1982 onward to 2000 was
probably attributable to the establishment of the NR; and placing large tracks of land under
protection paid off and the red-crowned crane population showed a trend of recovery. But from
2001, development pressures began to overtake the protection efforts such that the redcrowned population has gone on a downward trend, reaching the lowest point at 447 for the
latest 11-year period. A field survey conducted in January 2011 showed that the wintering redcrowned crane population of 636 in the Rare Birds NR were congregated in four groups: (i) 537
in the core zone; (ii) 57 in the Sheyang reed farm; (iii) 38 in Dafeng coast; and (iv) 4 in
Guandong salt farm.
Figure 11: Red-Crowned Crane Population Dynamics between 1982 and 2011

125. The cranes have consistently exhibited an aggregated distribution in the NR, and the
degree of aggregation increased through time and especially since the mid-1990s when
development began in the core zone. Although crane numbers were relatively low in the early
1980s, the cranes occurred across most of the NR. In the subsequent 20 years, the cranes
aggregated and contracted initially into the core zone and south of the reserve followed by
further aggregation and contraction into the core zone where they used all of the different types
of artificial wetland along with the natural wetlands (Figure 12).15 Quantitatively, about 58.8% of
the wintering red-crowned crane population was found in the core zone between 1991 and 2000.
This figure rose to 70.4% between 2001 and 2010. The percentage reached 73.7% for the past
15

Ma Zhijun, et al. 2009. Conflicts between biodiversity conservation and development in a biosphere reserve.
Journal of Applied Ecology, 46: 527-535.
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ten years (2002-2011), 77.3% for the past five years (2006-2011), 83.2% for the past four years
(2007-2011) and 86.7% for the past three years (2008-2011)16. We may be able to draw two
conclusions from the above analysis: (i) the habitat for the red-crowned cranes in the buffer and
experimental zones has continued to degrade; and (ii) the core zone has become increasingly
important for the red-crowned cranes.
Figure 12: Spatial Distribution of Red-Crowned Cranes in the Rare Birds Nature Reserve
between 1982 and 2001

Core Zone
Buffer Zone
Exp Zone
1 dot = 10 cranes

1982

1988

1995

2001

126. Habitat suitability for red-crowned cranes. The red-crowned cranes are omnivorous.
They feed on reed sprouts, grass seeds, grains, insects, crustaceans, snails, frogs and small
rats. The habitat favoured by the red-crowned cranes is natural wetland (e.g., grass mudflat,
common seepweed mudflat and reed mudflat with a water depth of 10~40 cm), followed by fish
ponds and paddies. The least favoured habitat includes dryland, spartina mudflat, barren
mudflat and salt farm. Between 1987 and 2007, the area of habitats suitable for the red-crowned
cranes declined by 53.3% from 2,354.4 km2 in 1987 to 1,100.1 km2 in 2007 (Figure 13).17

16
17

Domestic FSR, May 2011.
Sun Xianbin and Liu Hongyu. 2011. ―T
emporal changes of Grus japonensis suitable wintering habitat in coastal
zone of Yancheng, Jiangsu‖, Chines Journal of Ecology, 30(4): 694-699.
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Figure 13: Temporal Changes in Habitat Suitability of the Rare Birds Nature Reserve and
Surroundings

127. Habitat fragmentation and reduced food availability. Since the early 1980s, the
habitats in Rare Birds NR have displayed two trends. First, the number of patches has
increased drastically. Second, the size of the patches has decreased. In 1983, there were 76
patches but by 2005 the number of patches increased to 408 or more than 4 times. The number
of patches unsuitable for rare birds, such as human settlements, farmland and severely
disturbed water bodies, increased 25 times between 1983 and 2005. In particular, the number of
farmland patches grew from 11 in 1983 to 87 by 2005. Because of the reduction in area of
habitat, the food availability in the core and buffer zones of the Rare Birds NR decreased from
11,300 tons in 1992 to 8,450 tons by 2006, or a decline of 25.2%.18
128. Spread of Spartina. Spartina was first introduced to Yancheng coast in 1982 with the
intent to control erosion. As an alien species without predators, it has spread rapidly from 3,561
ha in 1992 to 14,491 ha by 2007, or an increase of 306.9% or an average annual rate of
increase of 20.5%. In the core zone, spartina expanded from 597 ha (or 2.7% of the total core
zone) in 1992 to 2,814 ha (or 12.9% of the total core zone) by 2007 or an average annual rate
of increase at 24.7% (Figure 14)19.

18
19

Gao Jun, et al. 2011. Threshold management of resource exploitation of the Yancheng wetland nature reserve.
Journal of Ecology and Rural Environment, 27(1): 6-11.
Liu Chunye, et al. 2009. ―Sp
atial-temporal dynamics and land use patterns of alien species Spartina alterniflora
in Yancheng coastal wetlands of Jiangsu Province, China‖, Chinese Journal of Applied Ecology, 20(4): 901-908.
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Figure 14: Spread of Spartina in Yancheng Coastal Wetlands between 1992 and 2007

129. Noise. Monitoring of the baseline noise levels of the buffer zone and experimental zone
was undertaken in six locations for two days. Baseline noise in the core zone was not monitored
because there are no non-natural sources of noise. The acoustic monitoring locations are
shown in Figure 15. The monitoring results are presented in Table 10. In the PRC, there are no
standards for nature reserves. As decribed in the DEIA, class 0 of the PRC Ambient Noise
Standard (GB 3096-2008) (Table 11) is applicable to areas in need of extreme quietness such
as convalescent areas. Three day-time measurements and 10 night-time measurements violate
the class 0 limit. The high occurrence of violations may result from the selection of the class. If
class 1 would be selected, all day-time noise measurements except for one would meet the limit
of 55 dB(A); and all night-time noise measurements except for four would meet the limit of 45
dB(A). In view of the fact that there are few noise sources in the buffer and experimental zones
especially during night-time, the baseline noise levels are primarily produced by natural sources,
such as wind and sea waves.
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Figure 15: Environmental Monitoring Locations in Rare Birds Nature Reserve
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Table 10: Baseline Noise Levels for Rare Birds Nature Reserve
Location
North Exp. Zone No. 1
North Exp. Zone No. 2
North Buffer Zone
South Buffer Zone
South Exp. Zone No. 1
South Exp. Zone No. 2

Date
2010-12-09
2010-12-10
2010-12-06
2010-12-07
2010-12-06
2010-12-07
2010-12-08
2010-12-09
2010-12-08
2010-12-09
2010-12-06
2010-12-07

Day-Time (06:00-22:00)
Measured
Limit
Violation
55.6
50
Yes
54.7
50
Yes
50.0
50
No
45.6
50
No
46.9
50
No
41.3
50
No
49.5
50
No
50.8
50
Yes
49.4
50
No
49.9
50
No
49.3
50
No
44.0
50
No

Night-Time (22:00-06:00)
Measured
Limit
Violation
49.5
40
Yes
50.5
40
Yes
46.0
40
Yes
40.1
40
Yes
41.9
40
Yes
44.3
40
Yes
44.3
40
Yes
45.6
40
Yes
40.3
40
Yes
41.1
40
Yes
35.7
40
No
38.4
40
No

Limit refers to class 0 of the PRC Ambient Noise Standard (GB 3096-2008). Class 0 of the standard is applicable to areas in need of
special quietness such as convalescent areas.
Weather conditions: sunny, wind speed at 2.8 m/s, humidity at 67.7%.
Source: DEIA, April 2011.

Table 11: PRC Ambient Noise Standard (GB 3096-2008)
Class
Class 0
Class 1
Class 2
Class 3
Class 4a
Class 4b

Functional Zones
Areas requiring extreme quietness such as convalescent areas
Residential, hospitals, schools, research, office buildings
Business, markets, mixed residential-commercial-industrial areas
Industrial production, storage and logistics
Expressways, highways, urban roads and tracks, inland waterways
Railways

Limit, dB(A)
Day-Time
Night-Time
(06:00-22:00)
(22:00-06:00)
50
40
55
45
60
50
65
55
70
55
70
60

130. Pollution sources for the coastal wetlands. The pollution sources in the cities and
counties where the nature reserve is located include: (i) industrial; (ii) residential; (iii) animal
farms; and (iv) non-point source. The major industries in the cities and countries comprise
manufacturing, textile, chemical, timber, food processing, building materials and so on. The
wastewater pollution loads in the project cities and counties from industrial, residential, animal
farming, agricultural and aquacultural sources are presented in Table 12 to Table 16.
Table 12: Industrial Wastewater Loads of Project Cities/Counties in 2009
City / County
Dongtai City
Dafeng City
Sheyang County
Binhai County
Xiangshui County
Total

Wastewater Volume
(10,000 t/a)
106.5
323.1
99.9
301.9
231.1
1,062.5
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COD (t/a)
324.55
994.01
2,058.51
181.57
1,285.76
4,844.39

NH3-N (t/a)
4.96
44.34
17.39
6.99
37.30
110.97

Table 13: Residential Sewage Loads of Project Cities and Counties
Population

City / County
Dongtai City
Dafeng City
Sheyang County
Binhai County
Xiangshui County
Total

Urban
73,139
195,239
293,394
399,960
124,331
1,086,063

Rural
95,280
221,570
188,234
339,577
111,535
956,196

Wastewater
Vol (10,000
t/a)
414.2
1,073.5
1,470.6
2,086.5
654.5
5,699.3

COD (t/a)
1,408.6
3,745.7
5,565.4
7,623.2
2,372.4
20,715.2

3

NH -N (t/a)
173.9
462.5
687.1
941.2
292.9
2,557.7

TN (t/a)
243.3
646.5
958.9
1,314.4
409.1
3,572.2

TP (t/a)
18.4
48.9
72.8
99.6
31.0
270.6

Table 14: Animal Farming Wastewater Pollution Loads in Project Cities / Counties

City / County
Dongtai City
Dafeng City
Sheyang County
Binhai County
Xiangshui County
Total

COD (t/a)
257.1
780.3
229.3
264.7
46.7
1578.0

NH3-N (t/a)
21.2
64.0
18.7
21.5
4.0
129.3

TN (t/a)
17.2
51.1
14.8
16.8
3.4
103.2

TP (t/a)
44.4
134.0
39.2
45.0
8.3
270.8

Table 15: Agricultural Wastewater Pollution Loads in Project Cities / Counties

City / County
Dongtai City
Dafeng City
Sheyang County
Binhai County
Xiangshui County
Total

Farmland (10,000 ha)
4.58
7.75
6.63
3.22
1.97
24.16

COD (t/a)
825.28
1397.68
1195.75
580.92
354.16
4353.79

NH3-N (t/a)
165.06
279.54
239.15
116.18
70.83
870.76

TN (t/a)
247.58
419.30
358.73
174.28
106.25
1306.14

TP (t/a)
20.77
35.17
30.09
14.62
8.91
109.55

Table 16: Aquacultural Wastewater Pollution Loads in Project Cities / Counties

City / County
Dongtai City
Dafeng City
Sheyang County
Binhai County
Xiangshui County
Total

COD (t/a)
12.16
103.14
191.71
21.65
18.62
347.30

3

NH -N (t/a)
4.38
37.13
69.02
7.79
6.70
125.03

TN (t/a)
8.03
68.08
126.53
14.29
12.29
229.22

TP (t/a)
0.66
5.57
10.35
1.17
1.01
18.75

131. Surface water quality. The existing water quality of the water bodies within the nature
reserve was assessed. Water quality monitoring data from the Yancheng environmental
monitoring station for 2008-2010 were used for Xinyanggang and other sea-bound rivers. For
Shuiqinhu (water birds lake), Fudi river and Xichao river, water quality monitoring was
conducted between 8 and 10 December 2010 and the data were used to assess the water
quality of the respective water bodies. The monitoring locations are shown in Figure 16. The
monitoring parameters are provided in Table 17. The water quality assessment is undertaken on
the basis of the designated functions of the water bodies, which are presented in Table 18.
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Figure 16: Water Quality Monitoring Locations for Rare Birds Nature Reserve
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Table 17: Water Quality Monitoring Parameters for Rare Birds NR

S/N
W1

River / Lake
Water Birds Lake

W2

Fudi River

W3
W4
W5
W6
W7
W8
W9
W10
W11
W12
W13

Xichao River
Guanghe River
Zhongshan River
N Jiangsu Irrigation Grand Canal
Sheyang River
Huangshagang River
Xinyanggang River
Doulonggang River
Wnggang River
Chuandong River
Dongtai River

Monitoring Location
Center
400 m NW of Science
Center
Fangqiang Farm
Chengang
Touceng Sluice Gate
Liuduo Sluice Gate
Sheyang Sluice Gate
Huangshagang Gate
Xinyanggang Gate
Doulonggang Gate
Wanggang Gate
Chuandonggang Gate
Chuanshuigang Gate

Parameters
pH, DO, COD, BOD5, NH3-N, TP,
Oils, SS< Chloride
pH, DO, Permanganate Index,
COD,BOD5, NH3-N, TP, TN, Cu,
Zn, Fluoride, Se, As, Hg, Cd, Cr,
Pb, Cyanide, Volatile Phenol, Oils,
Anionic Surfaceactive Agent,
Sulphide, Coliform

Table 18: Designated Functions and Water Quality Targets at Rare Birds NR

River / Lake
Water Birds Lake
Fudi River

Start ~ End
－

Xichao River

－
Huangjian Bridge~Xinyanggang Gate

Guanghe River
Zhongshan River

Sheyang-Yancheng Border~Xichao River Gate
Xiangshuikou~Guanghe River Mouth

N Jiangsu Irrigation Grand Canal
Sheyang River

Zhongsha River~Fanshen River Gate
Tongyu Bridge~Liuduo Gate

Huangshagang River

Sheyang Dapu Port~Sheyang River Gate

Xinyanggang River

Zhongxin Bridge~Huangshagang Gate

Doulonggang River

Sanlong Bridge~Doulonggang Gate

Wnggang River

Wanggang Regulation Gate~Wanggang Shiplock

Chuandong River

Dongtai FanshuiShan~Chuandonggang Gate

Dongtai River

Panbu River~Dongtai River Gate

Source: Jiangsu Provincial Surface Water Function Zoning Plan, 2003.

Function
Scenic
Agricultural
Industrial,
Agricultural
Agricultural
Industrial,
Agricultural
Agricultural
Industrial,
Agricultural
Industrial,
Agricultural
Industrial,
Agricultural
Industrial,
Agricultural
Industrial,
Agricultural
Industrial,
Agricultural
Industrial,
Agricultural

Water
Quality
Target for
2020
III
III
IV
III
III
III
IV
III
IV
IV
III
III
IV

132. The results of the assessment are presented in Table 19 to Table 21. As can be seen
from the tables, the BOD, COD and chloride in the Water Birds Lake and Fudi River violate the
applicable standards, whereas those for Xichao river meet the standards. The TN, TP,
permanganate index, DO and oils for the major sea-bound rivers violate the standards. The TN
in all major rivers violates the standard, with the highest violation of 5.88 timers being observed
in Chuandong Gate (Chuandong River) for 2010. TP violations include the Wanggang Gate
(Wanggang River), Chuandong Gate (Chuandong River) and Chuanshui Gate (Dongtai River),
with Chuandong Gate having the highest violation of 2.55 times for 2008. Permanganate index
violations include Wanggang Gate (Wanggang River) and Chuandong Gate (Chuandong River),
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with Chuandong Gate having the highest violation of 1.68. The DO violation only occurred in the
Guanhe River, with the highest violation being 1.36 times for 2010. Oils violations include
Chengang (Guanhe River), Wanggang Gate (Wanggang River) and Chuandong Gate
(Chuandonggang River), with the highest violation of 6.36 times being observed in Chengang
for 2010. Mercury violation includes Wanggang Gate (Wanggang River) and Chuandong Gate
(Chuandong River), with the highest violation of 2.9 times being observed in Wanggang Gate
(Wanggang River).
Table 19: Results of Water Quality Assessment of Water Bodies at Rare Birds NR (1)
River /
Lake

Water Birds
Lake

Fudi River

Xichao
River

Value
Min (mg/l)
Max (mg/l)
Average
(mg/l)
Pollution
Index
Min (mg/l)
Max (mg/l)
Average
(mg/l)
Pollution
Index
Min (mg/l)
Max (mg/l)
Average
(mg/l)
Pollution
Index

pH
7.91
8.08

DO
10.8
12.2

BOD5
4.8
5.9

COD
19.8
32

SS
5
15

NH -N
0.3
0.39

3

TP
0.15
0.16

Oils
0.01L
0.01L

Fluoride
567
575

7.98

11.4

5.3

26.2

10.3

0.34

0.15

0.01L

570

0.49

0.10

1.33

1.31

0.34

0.34

0.75

/

2.28

7.80
7.90

10.9
12.6

4.8
5.6

25.5
31.3

9
15

0.27
0.35

0.14
0.15

0.01L
0.01L

560
567

7.86

11.4

5.0

28.9

12.7

0.30

0.145

0.01L

564

0.43

0.10

1.25

1.45

0.42

0.30

0.73

/

2.26

7.64
7.74

10.3
11.4

3.0
3.9

18.2
19.7

12
17

0.24
0.33

0.11
0.12

0.01L
0.01L

152
154

7.69

10.9

3.5

18.9

14.7

0.29

0.118

0.01L

153.2

0.35

0.17

0.875

0.945

0.16

0.29

0.59

/

0.61
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River
Guanhe R.

Table 20: Results of Water Quality Assessment of Water Bodies at Rare Birds NR (2)

Location
Chengang

Year
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010

pH
7.37
7.64
7.50
Zhongshan R,
Touceng Gate
8.34
8.13
8.43
N Jiangsu
Liuduo Gate
8.11
Irrigation Grand
8.26
Canal
8.37
Sheyang R.
Sheyang River
7.01
Gate
7.54
7.16
Huangshagang
Huangshagang
7.24
Gate
7.61
7.23
Xinyanggang R.
Xinyanggang
7.39
Gate
7.53
7.16
Doulungang R.
Doulun Gate
7.58
7.31
7.68
Wanggang R.
Wanggang Gate
7.51
7.49
7.68
Chuandonggang Chuandong Gate
8.68
8.10
7.61
Dongtai R.
Chuanshuigang
8.17
Gate
8.43
8.32
Class III Limit
/
Class IV Limit
/
Abbreviations: F = Fluoride, PI = Permanganate index.

DO
4.93
5.70
4.80
6.77
7.76
7.69
7.11
7.79
7.58
6.40
5.23
6.30
6.33
4.83
7.37
6.67
5.50
5.13
6.20
4.80
5.57
5.37
6.50
5.83
6.07
9.93
11.00
8.00
6.53
9.43
5
3

PI
5.07
4.90
5.63
4.53
5.10
3.70
4.43
4.80
3.37
5.46
5.52
5.37
5.32
5.89
5.58
4.80
6.08
5.77
5.30
5.47
6.23
6.20
6.67
7.70
10.07
9.53
9.57
5.03
6.37
6.77
6
10

COD
23.43
21.00
24.7
18.33
12.03
16.8
18.33
14.83
14.5
18.33
15.00
18.3
18.67
15.67
18.0
16.33
18.67
17.3
22.67
20.80
21.1
22.53
26.03
22.3
25.07
29.13
26.6
22.67
20.00
20.7
20
30
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BOD
2.6
3.00
3.4
3.07
2.93
2.65
2.97
2.97
3.7
3.17
4.97
3.55
2.97
3.77
3.65
2.83
4.87
2.90
2.93
3.20
2.77
4.10
3.23
3
2.67
3.10
4
6

NH3-N
0.540
0.36
0.412
0.500
0.46
0.573
0.470
0.41
0.543
0.729
0.92
0.687
0.671
0.85
0.728
0.695
0.69
0.804
0.837
0.78
0.801
1.11
0.86
0.983
0.867
1.00
0.920
0.497
0.53
0.632
1.0
1.5

TP
0.19
0.163
0.188
0.04
0.044
0.047
0.03
0.021
0.047
0.12
0.170
0.137
0.16
0.180
0.153
0.18
0.207
0.180
0.17
0.187
0.147
0.24
0.273
0.237
0.31
0.300
0.273
0.39
0.203
0.290
0.2
0.3

TN
0.94
0.91
1.13
0.69
N/D
1.27
1.42
N/D
1.39
0.85
2.43
2.77
0.90
2.31
2.31
0.91
1.79
2.23
2.16
2.75
3.44
2.52
2.70
4.48
3.01
2.88
5.88
3.00
2.65
2.59
1.0
1.5

Cu
0.054
0.054
0.055
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.0038
N/D
N/D
0.0038
N/D
N/D
0.0035
N/D
N/D
0.0073
0.015
1.0
1

Zn
0.249
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D

F
0.45
0.745
0.710
0.70
0.725
0.703
0.71
0.590
0.453
0.90
0.520
0.417
0.86
0.750
0.360
0.66

Se
0.0008
0.002
N/D
N/D
0.002
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D

N/D
0.035
N/D
0.039

0.580
0.66
0.577
0.61

N/D
N/D
N/D
N/D

N/D
0.025
N/D
N/D
N/D
1.0
2

0.640
0.78
0.495
0.487
0.59
1.0
1.5

N/D
N/D
N/D
N/D
N/D
0.01
0.02

Table 21: Results of Water Quality Assessment of Water Bodies at Rare Birds NR (3)
River
Guanhe R.

Location
Chengang

Zhongshan R,

Touceng Gate

N Jiangsu
Irrigation Grand
Canal
Sheyang R.

Liuduo Gate

Huangshagang

Huangshagang
Gate

Xinyanggang R.

Xinyanggang
Gate

Doulungang R.

Doulun Gate

Wanggang R.

Wanggang
Gate

Chuandonggang

Chuandong
Gate

Dongtai R.

Chuanshuigang
Gate

Sheyang River
Gate

Class III Limit
Class IV Limit

Year
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010

As
0.0193
0.00872
N/D
0.0045
0.00882
N/D
0.0043
0.0072
0.005
0.003
0.00175
0.003
0.0028
0.00175
0.002
0.0028
0.008
0.0052
0.009
0.0060
0.011
0.0092
N/D
0.004
0.0034
0.05
0.1

Hg
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.000108
0.00038
N/D
0.00029
0.00022
0.00008
0.00013
0.00016
N/D
N/D
N/D
0.0001
0.001

Cd
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.005
0.005

+6

Cr
0.0173
N/D
N/D
N/D
N/D
N/D
N/D
0.006
0.0063
0.007
0.004
0.007
0.006
0.005
0.005
0.010
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.05
0.05
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Pb
0.02
0.024
0.0167
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.014
N/D
N/D
0.014
N/D
N/D
N/D
N/D
0.05
0.05

Cyanide
0.0087
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.2
0.2

Volatile
Phenol
0.004
N/D
N/D
N/D
N/D
N/D
N/D
0.001
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
N/D
0.0019
N/D
0.0024
0.002
0.007
N/D
N/D
N/D
0.005
0.01

Oils
0.310
0.04
0.318
0.040
0.047
0.037
0.030
0.043
0.03
N/D
N/D
0.009
0.001
N/D
N/D
0.009
N/D
0.007
0.037
0.05
0.04
0.037
0.06
0.05
0.063
0.05
0.08
0.152
0.15
0.02
0.05
0.5

Ionic
Surfactant
Agent
0.093
0.05
N/D
0.103
0.035
N/D
0.05
0.0595
0.0507
0.089
0.0465
0.0503
0.063
0.046
0.0523
0.067
N/D
N/D
N/D
N/D
N/D
N/D
0.09
0.0767
0.057
0.2
0.3

Sulphide
0.01
0.011
0.003
N/D
0.006
0.0025
N/D
N/D
0.02
0.0223
0.038
0.021
0.0243
0.036
0.0137
0.0180
0.045
0.0093
0.009
0.0062
0.010
0.0110
0.023
0.067
0.0300
0.033
0.2
0.5

Coliform
2667
2717
3583
3167
3283
5400
5283
270
163
57
10000
20000

133. Solid waste. In the core zone, only NR personnel are allowed, and there are no sources
of solid wastes: the administrative area is within the experimental zone. The production of solid
wastes from the NR administrative area is estimated to be 10 kg/day. The garbage is collected
by the local sanitation bureau and disposed of in the local sanitary landfill.
134. Air quality. Monitoring of baseline air quality was undertaken at eight locations evenly
distributed in the NR for seven consecutive days between 6 and 12 December 2010. The eight
monitoring locations can be found in Figure 17. The monitoring parameters included SO2, NO2
and TSP. The results of the base air quality monitoring are presented in Table 22. As can be
seen from the monitoring results, the baseline air quality within the Rare Birds NR, except for
TSP in the south experimental zone, meets the class 1 of the PRC Ambient Air Quality Standard
(GB 3096-1996). The TSP violation in the south experimental zone was caused by traffic dust.
Table 22: Baseline Air Monitoring Results for Rare Birds Nature Reserve (mg/m3)
Location
G1
G2
G3
G4
G5
G6

Parameter
SO2
NO2
TSP
SO2
NO2
TSP
SO2
NO2
TSP
SO2
NO2
TSP
SO2
NO2
TSP
SO2
NO2
TSP

Hourly Average Concentration
Limit
Measurement
% Violation
0.15
0.004-0.043
0
0.12
0.026-0.042
0
—
—
—
0.15
0.005-0.023
0
0.12
0.007-0.016
0
—
—
—
0.15
0.005-0.023
0
0.12
0.006-0.013
0
—
—
—
0.15
0.007-0.019
0
0.12
0.022-0.034
0
—
—
—
0.15
0.007-0.048
0
0.12
0.022-0.04
0
—
—
—
0.15
0.007
0
0.12
0.008-0.03
0
—
—
—

Daily Average Concentration
Limit
Measurement
% Violation
0.05
0.007-0.049
0
0.08
0.031-0.04
0
0.12
0.09-0.10
0
0.05
0.011-0.016
0
0.08
0.007-0.014
0
0.12
0.069-0.103
0
0.05
0.008-0.017
0
0.08
0.006-0.013
0
0.12
0.076-0.091
0
0.05
0.007-0.010
0
0.08
0.024-0.031
0
0.12
0.031-0.043
0
0.05
0.007-0.016
0
0.08
0.024-0.033
0
0.12
0.034-0.043
0
0.05
0.007
0
0.08
0.012-0.019
0
0.12
0.215-0.232
100

Note: Limit refers to permissible limit of class 1 of the PRC Ambient Air Quality Standard (GB 3096-1996).
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Figure 17: Air Monitoring Points at Rare Birds Nature Reserve
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3.

Baseline Data for the Milu Nature Reserve

135. Project area. The Dafeng milu nature reserve is situated along the coast in Dafeng city
(Figure 18). It has a total area of 2,667 ha. With 1,618 milu in the nature reserve, it is the largest
of its kind in the world. The dominant landforms include mudflats, forests and grasslands.
Mudflats account for 1,000 ha or 48.7% of the total area; grasslands 800.7 ha or 39.0%; and
forests 131.6 ha or 6.4%. Other landforms include river and lake surface at 60.2 ha or 2.9%,
and roads and construction land at 32.2 ha or 1.6%.
Figure 18: Layout Map of the Milu Nature Reserve

136. Historical background of the milu deer. Endemic to PRC, Milu (Père David's Deer,
Elaphurus davidianus) is a species of deer known only in captivity. Fossils of Elaphurus
bifurcates, E. chinanensis chia, E. lantianensis have been excavated from the region east of
Xi‘an and south of Harbin. The modern species of Elaphurus, Père David‘s deer evolved in the
Pliocene period of the Tertiary, according to fossils excavated in southern Japan. During the
Pleistocene period, it was known from Manchuria. During the Holocene, P. davidianus was
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restricted to swamps and wetlands in the region south of 43°N and east of 110°E in mainland
PRC. However, the distribution of P. davidianus shrank and its population declined due to
hunting and land reclamation in the swamp areas as human population expanded. P.
davidianus had largely disappeared in the wild by the late 19th century, and the last wild animal
was shot near the Yellow Sea in 1939.
137. However, during the Qing Dynasty (1616-1911), the Nanyuang Royal Hunting Garden
contained a herd of P. davidianus in its 200 km² hunting ground. This hunting garden in the
southern suburbs of Beijing was predominantly a wetland, consisting of swamps, ponds and
lakes crossed by the Yongding River. The area had been sealed off from the outside world
since the Yuan Dynasty (1205-1368) as a royal garden. The French missionary Père Armand
David ―
discovered‖ P. davidianus in the Nanyuan Royal Hunting Garden in 1864. Realising that
the deer was an unknown species to the West, he persuaded the wardens to give him hinds and
skeletons of an adult male, an adult female and a young male, and sent them to Paris in 1866,
where the species was named Père David‘s deer by Milne-Edwards. In 1895, the wall of the
Nanyuan Hunting Garden was destroyed by a heavy flood of the Yongding River, and most of
the Père David‘s deer escaped and were hunted. Only 20-30 animals survived in the garden.
Then in 1900, during the Boxer Rebellion, the garden was occupied by troops and the remaining
deer were shot and eaten.
138. However, before the demise of the royal herd of Père David‘s deer in the Nanyuan Royal
Hunting Garden in 1900, the deer had been introduced into private deer collections in the United
Kingdom, France and Germany. During the first decade of the 20th century, the 11th Duke of
Bedford in the United Kingdom gathered the last 18 Père David‘s deer in the world to form a
breeding herd at the Woburn Abbey, England. Only 11 of these deer were capable of
reproducing (Bedford, 1951-52). Nevertheless, the heavily inbred Père David‘s deer safely
passed though the genetic bottleneck of inbreeding and adopted the vast open parkland of an
English country estate. The captive population started to increase (though with a setback during
the First World War due to food shortage), and since the Second World War, the animals
started to be spread through captive facilities worldwide, with the first captive animals being sent
back to Beijing Zoo in 1956.
139. More recently deer have been sent to PRC into managed, fenced situation in Beijing,
Dafeng, Tianezhou and Yuanyang. The first conservation reintroduction of Père David‘s deer to
PRC included two groups, of 20 deer (5 males: 15 females) and 18 deer (all females), in 1985
and 1987, respectively. All 38 deer were donated by the Marques of Tavistock of Woburn Abbey,
and the transportation was sponsored by the World Wildlife Fund (WWF). After a careful search
and evaluation by a group of zoologists, botanists, wildlife managers and officers, the relic site
of the Nanyuang Royal Hunting Garden in the southern suburbs of Beijing was chosen as the
site of re-introduction, creating the Beijing Milu Park (39°07'N, 116°03'E), with an area of 60 ha.
The deer in the park have received supplemental feeding year round.
140. A second re-introduction of E. davidianus was carried out in August of 1986, organized
by former Ministry of Forestry and WWF. A group of 39 Père David‘s deer was selected from
five zoological gardens in the United Kingdom, with the deer mainly from the Whipsnade Wild
Animal Park. An extensive search which covered a vast area in eastern PRC for a potential
reintroduction site was conducted before a decision was made. The Dafeng state-owed forest
farm was chosen, on the Yellow Sea coast in eastern PRC in a lightly populated area (semifossils of Père David‘s deer have been excavated from the neighbouring counties, so this site is
probably in its natural habitat). The introduced herd was released into three fenced paddocks,
each about 100 ha in area. The reserve purchased another 30 km² land in 1995, more than
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doubling its original size. In 1997, the Dafeng Milu Nature Reserve was approved by the
National Nature Reserve Commission as a national nature reserve, with a total area of 2,667 ha
(all being core zone with no buffer zone or experimental zone). The reserve has kept the
reintroduced Père David‘s deer and their offspring on its land, and in 1998 the first group of deer
was released from the paddocks into the wider reserve. In 2003, and 2006 another two groups
of deer were released from the paddocks. As of today, there are a total of 1618 heads of milu,
including more than 150 heads of wild-ranging.

Milu in Forest Habitat

Milu in Grassland Habitat

Milu Habitat: Forest + Grass + Water

Milu Nature Reserve: Early Spring

141. Milu habitat. Milu prefers marshland, and is believed to be native to the subtropics of
PRC. It grazes on a mixture of grass and water plants. It is the only extant member of the genus
Elaphurus. Based on genetic comparisons, milu is closely related to the deer of the genus
Cervus, leading many experts to suggesting merging the former into the latter, and even some
experts to demote Elaphurus to a subgenus of Cervus. Adults weigh 150-200 kg (330-440
pounds), and stand about 45 in (1.15 m) at the shoulders. They have a nine-month gestation
period, and one or two fawns are born at a time. They reach maturity at about 14 months, and
have been known to reach the age of 23 years. Milu has a long tail, wide hooves, and branched
antlers. Adults have summer coats that are bright red with a dark dorsal stripe, and dark gray
winter coats. The fawns are spotted. It is very fond of water, and swims well, spending long
periods standing in water up to its shoulders. Although a predominant grazing animal, the milu
supplements its grass diet with water plants in the summer.
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142. Protected species in the milu nature reserve. The nature reserve is also home to
many other wildlife species, including 12 species of mammals, 315 species of birds, 27 species
of amphibians and 150 species of fish. Of these, 31 are in the list of national protection (Table
23).
Table 23: Wildlife Species in the Milu NR under National Protection

Plant
Bird

Category

Amphibians and Reptiles
Mammals

Common Name
Wild soya bean
Oriental white stork
Black stork
Red-crowned crane
Hooded crane
White crane
White-tailed eagle
White-naped crane
Grey crane
Black-faced spoonbill
Mute swan
Cygnet
Oriental honey-buzzard
Sparrow hawk
Little greenshank
Long-eared owl
Short-eared owl
Common kestrel
Merlin
Eurasian hobby
Peregrine falcon
Osprey
Goshawk
Chinese sparrow-hawk
Japanese sparrow-hawk
Black-eared kite
Black-winged kite
Common buzzard
Grey-faced buzzard
Clanga
Hen harrier
Pied harrier
Collared scops-owl
Little whimbrel
Greater coucal
Fairy pitta
Lesser coucal
Rana tigrina
Milu
Chinese water deer
Hog-nosed badger
Badger
Fox
Weasel
hare
Leopard cat
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Latin Name
Glycine soja
Ciconia boyciana
Ciconia nigra
Grus japonensis
Grus monacha
Grus leucogeranus
Haliaeetus albicilla
Grus vipio
Grus grus
Platalea minor
Cygnus olor
Cygnus columbianus
Pernis ptilorhynchus
Accipiter gularis
Tringa nebularis
Asio otus
Asio flammeus
Falco tinnunculus
Falco columbarius
Falco subbuteo
Falco peregrinus
Pandion haliaetus
Accipiter gentilis
Accipiter soloensis
Accipiter gularis
Milvus lineatus
Elanus caeruleus
Buteo buteo
Butastur indicus
Aquila clanga
Circus cyaneus
Circus melanoleucos
Otus scops
Numenius borealis
Centropus sinensis
Pitta nympha
Centropus toulou
Hoplobatrachus rugulosus
Elaphurus davidianus
Hydropotes inermis
Arctonyx collaris
Meles meles
Mustela sibirica
Felis bengalensis

Protection Class
II
I
I
I
I
I
I
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
I
II
II
II
II
II
II
II

143. Noise. From 6 to 7 December 2010, noise monitoring was undertaken in nine sites
along the boundary of the project and near sensitive targets. The locations are shown in Figure
19. The results are shown in Table 24.
Figure 19: Environmental Monitoring Sites at Milu Nature Reserve
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Table 24: Results of Noise Environmental Quality Monitoring
Site Number
N1
N2
N3
N4
N5 (Inside NNR)
N6 (Inside NNR)
N7 (Inside NNR)
N8 (Inside NNR)
N9 (Inside NNR)

Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time
Day Time
Night Time

dB(A)
6 Dec 2011
7 Dec 2011
47.3
47.4
40.7
40.1
47.7
47.3
40.4
40.0
47.6
47.1
43.1
40.9
47.2
47.3
40.9
42.8
47.6
47.8
39.9
40.4
47.1
47.7
40.5
40.5
47.8
47.6
40.8
41.2
47.7
47.1
40.7
40.6
47.7
47.2
40.5
40.1

Average
dB(A)
47.4
40.4
47.5
40.2
47.4
42.0
47.3
41.9
47.7
40.2
47.4
40.5
47.7
41.0
47.4
40.7
47.5
40.3

Standard
dB(A)
60
50
60
50
60
50
60
50
50
40
50
40
50
40
50
40
50
40

Meeting
Standard
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
N
Y
N
Y
N
Y
N

144. Equivalent continuous A-weighted sound pressure level of N5-N9 (inside the NR) at day
time meets the class 0 limit of the PRC Ambient Noise Standard (GB 3096-2008), but at night
the noise level violated the class 0 limit of 40 dB(A) by a small margin of less than 1 dB(A). The
only sources are natural wind and sea waves. Other sites around the NR can all meet the class
1 of GB 3096-2008. So generally, the sound environmental quality in this area is good.
145. Pollution sources. The pollution sources in the cities and counties where the nature
reserve is located include: industrial, residential, animal farms, and other non-point sources. The
major industries include manufacturing, textile, chemical, timber, food processing, building
materials and so on. The industrial pollution loads are provided in Table 25. The residential
pollution loads are presented in Table 26. The non-point-source pollution loads are presented in
Table 27. The visitor capacity of the NR is estimated to be 1,100 persons/day. Separate tourists
into three categories according to their stay time, one is less than half day and visiting without
meals or accommodations, the second is longer than half day but less than a whole day, visiting
and having meals but without accommodations, the third is staying overnight. Among them the
first category (90%) produces 5 liters of wastewater per person per day. Tourists with meals
(8%) produce 30 liters of wastewater per person per day. Tourists with both meals and
accommodations (2%) produce 80 liters wastewater per person per day. Assuming a discharge
factor of 0.9, the total volume of wastewater production when the NR reaches its full visitor
capacity is estimated at 8.4 m3/d which contain 2.52 kg of COD, 1.76 kg of BOD, 0.21 kg of
NH3-N and 1.26 kg of SS. The numbers of visitors and pollution loadings are presented in Table
28.
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Table 25: Industrial Wastewater Loads in 2009 for the Milu Nature Reserve

Dongtai Kangning Plant
Dongtai Xinxin Beecraft Co.
Jiangsu Jianjia Pharmaceutical Co.
Dongtai Fluorescence Electroplate Factory
Dongtai Bluesky Chemical Plant
Dongtai Jinglong Machinery Work
Dongtai Xincao Chemical Co.
Dongtai Huashe Silk Filiature Co.
Dongtai Xincao Perfumery Co.
Dongtai Cibainian Bioengineering Co.
Dongtai Huashe Natural Perfumery Co.
Dongtai Dehui Energy Saving Building Engineering
Co.
Dongtai Sulun Textile Co.
Dongtai Huaye Garment Co.
Dafeng Dongnan Commercial Foundry
Dafeng Shuangda Weaving Inc.
Dafeng Qiming Weaving Mill
Dafeng Daqiao Jizhi Bricks and Tiles Plant
Dafeng Shengyuan Alloy Cast Steel Mill
Total

Wastewater
Volume (t/a)
2000
10000
5000
1830
150000
60
100
31925
570
1600
60

COD (t/a)
0.2
0.5
0.45
0.15
29.4
0.006
0.01
8.84
0.04
0.15
0.006

200

0.0053

80
100
360
70
180
180
240
204,555

0.008
0.01
0.035
0.007
0.015
0.09
0.02
39.94

Meeting
Receiving
Discharge
Water
Standard
Nonggan River
Y
Dongtai River
Y
Dongtai River
Y
East Panbao River
Y
Nonggan River
Y
Dongtai River
Y
Dongtai River
Y
Dongtai River
Y
Dongtai River
Y
Dongtai River
Y
Dongtai River
Y
Dongtai River
Y
Dongtai River
Dongtai River
Dongtai River
Dongtai River
Dongtai River
Dongtai River
Dongtai River

Y
Y
Y
Y
Y
Y
Y

Table 26: Residential Sewage Loads for Milu Nature Reserve

Region
Dafeng
Dongtai
Total

Population
221,570
188,234
409,804

Dafeng
Dongtai

4

Volume (10 t/a)
1,213.1
1,030.6
2,243.7

COD (t/a)
NH3-N (t/a)
TN (t/a)
TP (t/a)
3,234.9
404.4
647.0
0.4
2,748.2
343.5
549.6
32.3
5,983.1
747.9
1,196.6
27.5
Pollutants Reaching the Receiving Waters
COD
NH3-N
TN
TP
1,940.94
242.64
388.2
0.24
1,648.92
206.1
329.76
19.38
3,589.86
448.74
717.96
16.5

Total

Note: For pollutants reaching the receiving waters, a coefficient of 0.6 is used.

Table 27: Non-Point-Source Pollution Loads for Milu Nature Reserve
COD (t/a)q
463.8
27.6
29.5
520.9

Planting
Animal farming
Fish farming
Total

NH3-N (t/a)
92.76
2.3
10.6
105.66

TP (t/a)
139.08
1.9
19.5
160.48

TN (t/a)
11.64
4.8
1.6
18.04

Table 28: Visitors between 2005 and 2010 and Pollution Loadings for Milu Nature Reserve
Year
No. of visitors (million)
3
Wastewater volume (m /d)
COD (kg/d)
BOD (kg/d)
NH3-N (kg/d)
SS (kg/d)

2005
22.68
4.7
1.41
0.98
0.12
0.70

2006
27
5.6
1.68
1.17
0.14
0.84

2007
32
6.7
2.01
1.40
0.17
1.00
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2008
29
6.1
1.83
1.28
0.15
0.91

2009
32
6.7
2.01
1.40
0.17
1.00

2010
35
7.3
2.19
1.53
0.18
1.09

Tourist
Carrying Capacity
40.15
8.4
2.52
1.76
0.21
1.26

146. Water quality. Baseline water quality monitoring was undertaken between 6 and 8
December 2010. Eight monitoring points were selected (Figure 19, Table 29). The monitoring
parameters included pH, COD, BOD, DO, SS, NH3-N, potassium permanganate index, TP,
petroleum and chloride, along with flowrate, velocity, flow direction, river width and water depth.
The water quality monitoring results are presented in Table 30.
No.
W1
W2
W3
W4
W5
W6
W7
W8

Table 29: Water Quality Monitoring Locations in Milu Nature Reserve

Water Body
st
Lake in 1 core zone
st
Gully no. 60 in 1 core zone
nd
River in 2 core zone
rd
Wetland in 3 core zone
Inner Fuhe river in old coastal dyke
Outer Fuhe river in old coastal dyke
Chuandonggang river
Dongtai river

Monitoring Location
st
Milu and crane camp in 1 core zone
Head of gully no. 60
River
Wetland
st
NW corner of 1 core zone
st
NE corner of 1 core zone
Data from regular monitoring location
Sluice gate at Dongtai river

Table 30: Baseline Water Quality of Milu Nature Reserve

Max
Min
W1
Average
% Violation
Max
Min
W2
Average
% Violation
Max
Min
W3
Average
% Violation
Max
Min
W4
Average
% Violation
Max
Min
W5
Average
% Violation
Max
Min
W6
Average
% Violation
Max
Min
W7
Average
% Violation
Max
Min
W8
Average
% Violation
Class II Limit
Class IV Limit

pH
7.64
7.58
7.62
0%
7.74
7.68
7.72
0%
7.81
7.76
7.79
0%
7.64
7.6
7.62
0%
7.52
7.48
7.50
0%
7.62
7.59
7.60
0%
7.52
7.49
7.50
0%
8.84
8.07
8.43
0%
6~9
6~9

DO
8.6
8.5
8.55
0%
9.1
9
9.03
0%
8.6
8.3
8.47
0%
9
8.9
8.92
0%
8.9
8.9
8.90
0%
8.5
8.5
8.50
0%
8.9
8.6
8.80
0%
8
3.8
6.53
0%
≥5
≥3

COD
76.6
73.5
74.62
100%
97.5
94.7
96.30
100%
102
101
101.17
100%
98.3
96.3
97.70
100%
34.2
32.4
33.13
100%
37.3
35.2
36.57
100%
33.4
31.6
32.33
100%
22
18
20.00
0%
≤20
≤30

BOD
8
7.6
7.80
100%
6.5
6.1
6.33
100%
5.6
5.4
5.47
100%
4.2
3.7
4.00
33%
3.7
3.5
3.60
0%
3.2
2.8
3.05
0%
3.1
2.9
2.98
0%
2.9
2.5
2.67
0%
≤4
≤6

SS
40
27
35.17
83%
41
29
37.67
83%
40
28
33.50
50%
46
38
42.33
100%
46
27
38.00
0%
46
30
38.17
0%
44
36
40.33
100%
52
43
48.00
0%
≤30
≤60

NH3-N
1.95
1.76
1.87
100%
0.999
0.881
0.94
0%
0.506
0.449
0.48
0%
1.62
1.48
1.55
100%
1.31
1.14
1.20
0%
1.34
1.17
1.27
0%
1.83
1.6
1.68
100%
0.833
0.288
0.53
0%
≤1
≤1.5

TP
0.61
0.58
0.60
100%
0.71
0.6
0.69
100%
0.76
0.74
0.75
100%
0.82
0.79
0.80
100%
0.26
0.19
0.23
0%
0.18
0.16
0.17
0%
0.18
0.17
0.18
0%
0.38
0.11
0.20
33%
≤0.2
≤0.3

Petrol
0.03
0.02
0.03
0%
0.04
0.02
0.03
0%
0.04
0.03
0.03
0%
0.03
0.02
0.03
0%
0.04
0.03
0.03
0%
0.04
0.03
0.04
0%
0.03
0.02
0.03
0%
0.2
0.06
0.15
0%
≤0.05
≤0.5

Chloride
8240
8170
8200.00
100%
3040
2920
2993.33
100%
8480
8320
8403.33
100%
9750
9620
9678.33
100%
1680
1640
1665.00
100%
2150
2070
2110.00
100%
956
931
939.33
100%
235
201
221.33
0%
≤250
≤250

PPI
28.3
27
27.68
100%
21.3
20.6
21.03
100%
13.8
13.5
13.70
100%
14
13.5
13.75
100%
10.8
10.2
10.48
100%
9.3
9
9.18
0%
9.4
9.1
9.28
100%
7.5
5.4
6.37
0%
≤6
≤10

147. From the above table, we can see that COD, BOD, TP and potassium permanganate
index for the first core zone (W1 and W2), second core zone (W3) violated the applicable
standards. The lake in the first core zone showed signs of eutrophication as excessive NH3-N is
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found. Although the third core zone consists mainly of coastal wetlands, the water quality was
influenced by freshwater because of low tide during the monitoring period, and thus exhibited
the same pollution pattern whereby the COD, BOD, TP and potassium permanganate index
violated the applicable standards.
148. For chloride, W4 (third core zone) had a high concentration, as can be expected from a
coastal wetland. But W1, W2 and W3 (first and second core zones) also had higher chloride
concentrations than applicable standards. This arose from two major factors: stagnation and
high evaporation. For W5 and W6 (Fuhe river inside and outside the old coastal dyke), the
violating parameters were COD and potassium permanganate index. They reflected the water
quality of the feeding Chuandonggang river as well the contributions from aquacultural and
agricultural productions inside and outside the coastal dyke. As the feeding river, the violating
parameters for Chuandonggang river (W7) included the COD, BOD, TP and potassium
permanganate index.
149. In summary, the water quality of the river systems that flow into the NR is poor, with
some parameters violating the applicable standards, as these river systems are at the bottom of
the catchment. The pollution is exacerbated by the stagnation when the rivers flow into the NR
and the wastes from the dense milu population.
150. Air quality. Baseline air quality monitoring was undertaken between 6 and 12 December
2010 in three sites (Figure 19, Table 31). The monitoring parameters included SO2, NO2 and
TSP. The monitoring results are provided in Table 32. The baseline air quality in G1 and G2
meets the class 1, and G3 meets the class 2, of the PRC Ambient Air Quality Standard (GB
3095-1996).

G1
G2
G3

No.

Table 31: Baseline Air Quality Monitoring Sites for Milu Nature Reserve
Junction of Dafeng forest farm and Milu NR
Third core zone
Chuandonggang

Location

Table 32: Baseline Air Quality Monitoring Results for Milu Nature Reserve (mg/m3)
Parameter
SO2

NO2

TSP

Monitoring
Location
G1
G2
G3
G1
G2
G3
G1
G2
G3

Hourly Concentration
Range
% Violation
0.008 ~ 0.012
0
0.008 ~ 0.012
0
0.008 ~ 0.018
0
0.011 ~ 0.02
0
0.011 ~ 0.019
0
0.009 ~ 0.016
0
-

Average Concentration
Range
% Violation
0.002 ~ 0.008
0
0.004 ~ 0.008
0
0.008 ~ 0.013
0
0.013 ~ 0.018
0
0.013 ~ 0.018
0
0.012 ~ 0.015
0
0.055 ~ 0.072
0
0.055 ~ 0.072
0
0.057 ~ 0.072
0

151. Solid waste. The administrative and visitor area is within the core zone. The production
of solid wastes (i.e., living garbage) from the NR administrative area and visitors is 1 t/d on
average. The recyclables are gathered and sold to local recycling stations. Organic contents are
composted for use as fertilizers. The remainder is collected by the local sanitation bureau and
disposed of in the local sanitary landfill.
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152. Soil quality. Soil samples were taken at the junction of first core zone area and Dafeng
forest farm, and in the third core zone. Monitoring parameters included pH, As, Cu, Zn, Pb, Cd,
Cr, and Ni. The results are shown in Table 33. From the table we see that the soil quality in the
assessment area meets the class 1 of the PRC‘s Soil Quality Standard (GB15618-95).
Table 33: Baseline Soil Quality in Milu Nature Reserve (mg/kg)
Location
T1
T2
D1
D2
D3
Class 1
Standard

4.

pH
7.28
7.35
7.84
7.47
7.53
/

Cb
0.072
0.077
0.071
0.078
0.069
0.2

Hg
0.027
0.025
0.032
0.030
0.030
0.15

As
5.86
5.76
5.73
5.96
5.63
15

Cu
0.5779
0.5813
0.5583
0.5595
0.5809
35

Pb
0.5779
0.5813
0.5583
0.5595
0.5809
35

Cr
0.5779
0.5813
0.5583
0.5595
0.5809
90

Zn
0.5779
0.5813
0.5583
0.5595
0.5809
100

Ni
0.5779
0.5813
0.5583
0.5595
0.5809
40

Organic
Matter
(%)
TN
/
/
/
/
0.43
349.4
0.51
364.4
0.48
358.2
/
/

TP
/
/
179
178
163
/

Baseline data of Sheyang Forest Farm

153. Project area. The Sheyang forest farm was established as a state farm in 1959. It has a
total area of 2,000 ha, including 1,400 ha of forest land, 300 ha of farmland and 167 ha of water
surface (Figure 20). It administers five management units and seven sideline enterprises. As
one of the key forest farms along the coast of Jiangsu, it is part of the coastal protection forest
belt in the province. The coastal protection forest belt in the Sheyang forest farm stretches 10
km from south to north and 2 km from east to west.
154. There are several major types of plantations in the farm. Metasequoia glyptostroboides
(dawn redwood) accounts for 15% of the total area of the plantations, or 52% of the standing
timber stock. Populus I (Italian poplar) accounts for 70% of the total plantation area and 52% of
the standing timber stock. For plantations with trees aged 5 years or under, intercropping with
wax gourd and soybean is often adopted. Eucommia ulmoides (European grapefruit) account
for 0.5% of the total plantation area and 0.6% of the standing timber stock. There is usually a
well-grown herbaceous layer of 2 m in height under the canopy. Gingko accounts for 6% of the
total plantation area and only 0.8% of the total standing timber stock because of its slow growth.
Gingko forests are intercropped with wild chrysanthemum flower or Metasequoia
glyptostroboides seedlings. There is also a 565-mu botanic garden, including 15 mu of Chinese
toon (Cedrela sinensis A.), 70 mu of Bischofia javanica, 300 mu of Zelkova schneideriana and
150 mu of Koelrenteria paniculata (goldenrain tree). The trees are intercropped with cotton, corn
and wax gourd. The forest farm also has 160 ha of farmland mostly growing cotton. Wetlands
consist primarily of the Xinyanggang river and the Xichao river, totalling 231.6 ha.
155. The forest farm is a wintering and resting station for the migratory birds, including the
white-cheeked starling (Sturnus cineraceus). The white-cheeked starling nests primarily in the
sparsely-treed grassland and broad-leave forests in low-hills and open plains. They arrive in
August-September and migrate to the north in March-April.
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Figure 20: Layout Map of Sheyang Forest Farm
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Eucommia ulmoides (European Grapefruit)

Zelkova schneideriana Intercropped with Wax
Gourd

Metasequoia glyptostroboides (dawn redwood)
Intercropped with Rice

Populus I (Italian poplar)

156. Land use. On the basis of field surveys and ALOS remote sensing data, the land uses
in the assessment area are classified into: construction land, roads, farmland, aquacultural
ponds, forested land, rivers and inter-tidal flats (dominated by reed fields and seepweed fields).
The detailed land uses are shown in Table 34.
Table 34: Present Land Uses in Sheyang Forest Farm
Construction land
Road
Farmland
Aquacultural pond
Forested land
Rivers
Inter-tidal flat
Total

Sheyang Forest Farm
Area (ha)
%
127.28
6.75
41.49
2.20
480.34
25.46
0.00
0.00
1,228.64
65.13
8.39
0.44
0.30
0.02
1,886.44
100.00

Assessment Area
Area (ha)
%
1,427.56
5.45
222.69
0.85
14,572.12
55.59
2,264.49
8.64
4,460.21
17.01
697.40
2.66
2,570.56
9.81
26,215.03
100.00

157. The primary land use in the Sheyang forest farm is forested land, occupying an area of
1,228.6 ha and accounting for 65.1% of the land mass of the forest farm. It is followed by
farmland at 480.3 ha or 25.5%, construction land at 127.3 ha or 6.75%, rivers at 8.4 ha or
0.44%. For the assessment area, the primary land use is farmland at 26,215.0 ha or 55.6%,
followed by forested land at 17.01%, aquacultural pond at 8.64% and construction land at
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5.45%. The forest farm has nine main types of forests. The distribution is shown in Table 35.
Intercropping (agroforestry) is common in the forest farm (see inserts).
Table 35: Main Tree Species in Sheyang Forest Farm

1
2
3
4
5
6
7
8
9
10
11
12

Tree Species

Area (ha)
727.76
8.18
13.87
112.79
2.82
72.89
1.84
16.01
18.65
253.31
0.54
657.77
1,886.44

Populus I.
Bamboo
Goldenrain tree
Dawn redwood
Zelkova schneideriana
Ginkgo
Chinese toon
Chinese fir
Bischoffia javanica
Contracted land
Fruit garden
Young forest
Total

Zelkova schneideriana and pumpkin intercropping

%
38.58%
0.43%
0.74%
5.98%
0.15%
3.86%
0.10%
0.85%
0.99%
13.43%
0.03%
34.87%
100.00%

Ascendens mucronatum and dryland rice
intercropping

158. Fauna. The forest farm is home to 134 bird species, including 12 rare birds under class
1 national protection, and 67 rare birds under class 2 national protection, and 22 inter-tidal
animals. Because it neighbours the Rare Birds NR, the red-crowned crane can also be found in
the forest farm. There is a large congregation of the white-cheeked starling in the forest farm. In
the 1990s, the wintering white-cheeked starling population reached more than 400,000. But due
to habitat decline and degradation in the northern PRC, the population has witnessed a decline
to 100,000 by 2000 and further to 20,000~50,000 at present.
159. White-Cheeked Starlings are approximately 24 cm in length. The adult male is mainly
dark grey-brown with a paler belly and a whitish band across the rump. The head is blackish
with whitish cheeks and forehead. There is a white border to the tail and white markings on the
secondary wing feathers. The legs are pale orange and the bill is orange with a black tip. Adult
females are similar to the males but paler and duller. The juvenile is brown with pale cheeks and
rump and no black tip to the bill. The loud, monotonous call is a series of harsh, creaking notes.
The breeding range covers central and north-eastern PRC, Republic of Korea, Japan and
south-eastern Siberia. In winter birds from colder regions migrate south to the southern and
eastern PRC, Republic of Korea, southern Japan, and northern Vietnam with vagrants reaching
the Philippines, Thailand and Myanmar.
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160. In north-eastern and northern PRC, the white-cheeked starlings are summering birds. In
the Yangtze river basin and south of the Yangtze (including the Sheyang forest farm), they are
wintering birds. In late March and early April, the birds leave for the breeding grounds in the
north; and in August and September they fly back to the south for wintering. It inhabits woodland,
farmland, and open country and has also adapted to parks and gardens in urban areas. It is
most common in lowland areas. It has a varied diet which includes fruit and insects such as
mole crickets. The breeding season lasts from March to July and often two clutches of eggs are
laid during that time. The nest is built in a hole in a tree or building or in a nest box. Four to nine
eggs are laid and are incubated for 14 to 15 days. The young birds fledge 13 to 15 days after
hatching.
161. Noise. Baseline monitoring was undertaken from 6 to 7 December 2010 at 2 sites in the
project area. The locations are shown in Figure 21. The results are provided in Table 36.
162. As is shown in Table 36, both sites met the class 0 of the PRC Ambient Acoustic Quality
Standard (GB3096-2008) in the daytime, but exceeded the standard slightly for the night-time.
For N1, the background noise comes from the forest. For N2, the background noise comes from
residential and social sources.
Table 36: Results of Baseline Noise Monitoring for Sheyang Forest Farm
Location No.
N1
N2

Day-time
Night-time
Day-time
Night-time

6 Dec’2010
50.0
46.0
46.9
41.9

7 Dec’2010
45.6
40.1
41.3
44.3

Average
dB (A)
47.8
43.1
44.1
43.1

Regulatory
Limit
50
40
50
40

Violation
No
Yes
No
Yes

163. Water quality. Baseline water quality monitoring was conducted at two sections
between 6 and 8 December 2010. Monitoring parameters included pH, COD, DO, BOD, SS,
NH3-N, TP, oil and chloride. The discharge, velocity and direction of the flow, river width and
depth at each section have also been recorded. Details of the monitoring locations are
described in Table 37. The results are shown in Table 38. As can be seen from the table, all the
parameters of Xichao river and Xinyanggang river met the applicable standards.
No.
W1
W2

Table 37: Baseline Water Quality Monitoring Locations at Sheyang Forest Farm
River
Inside Xinyanggang sluice gate
Xichao river

Monitoring Location
500 m upstream Xinyanggang sluice gate
Fangqiang farm

Table 38: Baseline Water Quality at Sheyang Forest Farm
W1

W2

Max
Min
Average
% Violation
Max
Min
Average
% Violation

Unit: mg/l, except for pH.

DO
10.3
9.9
10.12
0
11.4
10.3
10.87
0

pH
7.92
7.84
7.87
0
7.74
7.64
7.69
0

NH3-N
0.26
0.21
0.23
0
0.33
0.24
0.29
0

Chloride
187
182
185.00
0
154
152
153.17
0

73

BOD
2.7
2.2
2.47
0
3.9
3
3.47
0

COD
20.4
18.2
19.18
0
19.7
18.2
18.92
0

Oils
0
0
0.01
0
0
0
0.01
0

TP
0.17
0.16
0.17
0
0.12
0.11
0.12
0

SS
16
8
13
0
17
12
15
0

Figure 21: Baseline Environmental Monitoring Sites for Sheyang Forest Farm
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164. Solid waste. The present staff total 30 persons, with a generation of 30 kg/d of solid
waste from the office and the staff canteen. The solid waste is sorted. Recyclables (about 40%
consisting of mostly paper products, glass products, plastics and metals) are gathered and sold
to local recycling stations. Organic contents (40%) are composted and used fertilizers for the
farmland in the forest farm. The remaining solid waste is collected by the local sanitation bureau
and disposed of in the local sanitary landfill.
165. Air quality. Baseline air quality monitoring was undertaken at two sites from 6 to 12
December 2010. The monitoring parameters included SO2, NO2 and TSP. The monitoring
locations are described in Table 39. The monitoring results are provided in Table 40. As can be
seen from the table, the daily mean concentration of TSP, hourly concentration and daily mean
concentration of SO2 and NO2 in the assessment area all met the applicable standards. The
ambient air quality is good.

Table 39: Baseline Air Quality Monitoring Sites at Sheyang Forest Farm

G1
G2

No.

Orientation
S
NW

Location
Mulberry growing area in Fangqiang Farm
Xinzha village

Table 40: Baseline Air Quality at Sheyang Forest Farm (mg/m3)
Items
TSP
G1
SO2
NO2
TSP
G2
SO2
NO2

5.

One Time Value
Concentration %
Maximum
3
(mg/m )
Violation
Index
0.005-0.023
0
15.3%
0.06-0.013
0
10.8%
0.007-0.019
0
12.7%
0.022-0.034
0
28.3%

Concentration
3
(mg/m )
0.076-0.091
0.008-0.017
0.006-0.013
0.031-0.043
0.005-0.010
0.024-0.031

Daily Mean Value
%
Maximum
Violation
Index
0
75.8%
0
34.0%
0
16.3%
0
35.8%
0
20.0%
0
38.8%

Baseline data of the Dafeng Forest Farm

166. Project area. Established in October 1959 as a state-owned farm, the Dafeng forest
farm is situated in the southeast of Dafeng city, between N 32°56′~33°36′ and E
120°13′~120°56‘ (Figure 22). The total area is 2,466.7 ha, and forest coverage reaches 85.6%.
The standing stock amounts to 80,000 m3. The farm has about 300 workers (including 174
retirees) and a total population of 1,028.
167. The forest farm has been developed into an operation with multiple functions, including
ecological forest, economic forest and eco-tourism. As an ecological forest, it is part of the
Jiangsu coastal protection forest belt. The forest zone runs 10 km from south to north and 2 km
from east to west. The forest farm is also a wildlife habitat with rich biodiversity. It is home to
hundreds of birds and animals, including 5 birds of first-class national protection (including the
red-crowned crane), 34 birds of second-class national protection, and 22 mammals.
Neighbouring the milu nature reserve, it is frequented by the milu. The major operational
patterns include forest-grain intercropping, forest-fruit intercropping, forest-economic crops
intercropping and forest-animal husbandry as well as aquaculture. There are more than 1,330
ha of forest-grain intercropping, 200 ha of fruit trees, 200 ha of tree nursery, and more than
100,000 chicken in the forest. Agricultural crops include wheat, barley, cotton, soybean and wax
gourd. As one of the important provincial forest parks, the forest farm is also a favourite tourist
destination.
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Figure 22: Layout of the Dafeng Forest Farm
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Forest-Corn Intercropping

Forest-Wheat Intercropping

Wetland as Wildlife Habitat

Road in Dafeng Forest Farm

168. Land use. On the basis of field surveys and ALOS remote sensing data, the land uses
in the assessment area are classified into: coastal wetland, salt field, aquacultural ponds,
forested land, farmland, reed field, roads and construction land. The detailed land uses are
shown in Table 41. As can be seen from the table, the present land uses are dominated by
farmland in the assessment area (58.3%), followed by forested land (16.0%) and aquacultural
ponds (10.5%). In the project area, forested land accounts for 87.8%, coastal wetland for 4.7%
and reed field 3.9%.
Table 41: Present Land Uses in Dafeng Forest Farm
Coastal wetland
Salt farm
Aquacultural pond
Grassland
Forested land
Farmland
Road
Construction land
Reed field
Total

Assessment Area
Area (ha)
%
759.91
4.1
713.86
3.9
1,952.90
10.5
420.99
2.3
2,954.53
16.0
10,792.30
58.3
221.14
1.2
619.04
3.3
82.87
0.4
18,517.54
100
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Area (ha)
0.669
0
0
0
12.49
0.15
0.15
0.22
0.56
14.23

Project Area
%
4.7
0.0
0.0
0.0
87.8
1.0
1.0
1.5
3.9
100

169.

The main types of forests in the project area and their distribution are shown in Table 42.
Table 42: Main Tree Species in Project Area of Dafeng Forest Farm
Area (ha)
3.87
1.8
41.82
215.29
1.53
5.96
166.78
6.67
2.3
446.02

Java bishopwood
Koelreuteria integrifoliola
Dawn redwood
Populus I.
Fallow field
Chinaberry
Populus I, dawn redwood
Honeylocust, Acer pseudoplatanus
Populus I., Catalpa bungei
Total

170.

%
0.9
0.4
9.4
48.3
0.3
1.3
37.4
1.5
0.5
100

Fauna. There are 12 mammal species in the forest farm, including the milu (first class
national protection), and water deer, hog badger, badger, fox, weasel, hare and leopard cat.
The forest farm is home to 315 bird species, including 54 that are locally bred (resident birds
and summering birds) or 17%. The protected bird species include oriental white stork (first class
national protection) and black-faced spoonbill and short-eared owl (second class national
protection).
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Silted Canal

Silted Drainage Ditch

Existing Conditions of Fire Roads

171. Noise. Baseline monitoring was undertaken from 6 to 7 December 2010 at 6 sites in the
project area. The locations are shown in Figure 23. The results are provided in Table 43.
172. As is shown in Table 43, all sites met the class 1 of the PRC‘s Ambient Acoustic Quality
Standard (GB3096-2008) in the daytime, but N5 and N6 (within the Milu NR) exceeded the
class 0 of the PRC‘s Ambient Acoustic Quality Standard (GB3096-2008) slightly for the nighttime. For N5 and N6, the background noise comes from forests and sea waves.
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Figure 23: Environmental Monitoring Sites at Dafeng Forest Farm
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Table 43: Baseline Noise at Dafeng Forest Farm
N1
N2
N3
N4
N5 (in Milu NR)
N6 (in Milu NR)

Leq (A), dB(A)
6 Dec’2010
7 Dec’2010
47.3
47.4
40.7
40.1
47.7
47.3
40.4
40.0
47.6
47.1
43.1
40.9
47.2
47.3
40.9
42.8
47.6
47.8
39.9
40.4
47.8
47.6
40.8
41.2

Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime

Average
dB(A)
47.4
40.4
47.5
40.2
47.4
42.0
47.3
41.9
47.7
40.2
47.7
41.0

Applicable
Standard
55
45
55
45
55
45
55
45
50
40
50
40

Violation
No
No
No
No
No
No
No
No
No
Yes
No
Yes

173. Water quality. Baseline water quality monitoring was conducted at three sections
between 6 and 8 December 2010 (Table 44 and Table 45). Monitoring parameters included pH,
COD, DO, BOD, SS, NH3-N, TP, oil and chloride. The discharge, velocity and direction of the
flow, river width and depth at each section have also been recorded. Details of the monitoring
locations are described in Table E-56. The results are shown in Table E-57. As can be seen
from the table, COD and chloride at Neifu and Waifu rivers exceeded the class 3 of the PRC‘s
Surface Water Quality Standard (GB 3838-2002). For Chuandonggang, the violating parameters
are COD, SS, NH3-N, and chloride.
No.
W1
W2
W3

Table 44: Baseline Water Quality Monitoring Locations at Dafeng Forest Farm
River

Neifu river at the old coastal dyke
Waifu river at the old coastal dyke
Chuandonggang river

Monitoring Location
st
Northwest corner of 1 core zone in Milu NR
st
Northwest corner of 1 core zone in Milu NR
Regular monitoring section

Table 45: Baseline Water Quality at Dafeng Forest Farm
W1

W2

W3

Max
Min
Average
% Violation
Max
Min
Average
% Violation
Max
Min
Average
% Violation
Class 3

pH
7.52
7.48
7.50
0%
7.62
7.59
7.60
0%
7.52
7.49
7.50
0%
6~9

DO
8.9
8.9
8.90
0%
8.5
8.5
8.50
0%
8.9
8.6
8.80
0%
≥5

COD
34.2
32.4
33.13
100%
37.3
35.2
36.57
100%
33.4
31.6
32.33
100%
≤ 20

BOD
3.7
3.5
3.60
0%
3.2
2.8
3.05
0%
3.1
2.9
2.98
0%
≤4

SS
46
27
38.00
0%
46
30
38.17
0%
44
36
40.33
100%
≤ 30

NH3-N
1.31
1.14
1.20
0%
1.34
1.17
1.27
0%
1.83
1.6
1.68
100%
≤1

TP
0.26
0.19
0.23
0%
0.18
0.16
0.17
0%
0.18
0.17
0.18
0%
≤ 0.2

Note: Class 3 refers to the PRC Surface Water Quality Standard (GB 3838-2002). Unit: mg/l, except for pH.

Oil
0.04
0.03
0.03
0%
0.04
0.03
0.04
0%
0.03
0.02
0.03
0%
≤ 0.05

Chloride
1,680
1,640
1,665
100%
2,150
2,070
2,110
100%
956
931
939
100%
≤ 250

174. Solid waste. The present staff total 40 persons, with a generation of 40 kg/d of solid
waste from the office and the staff canteen. The solid waste is sorted. Recyclables (about 40%
consisting of mostly paper products, glass products, plastics and metals) are gathered and sold
to local recycling stations. Organic contents (40%) are composted and used fertilizers for the
farmland in the forest farm. The remaining solid waste is collected by the local sanitation bureau
and disposed of in the local sanitary landfill.
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175. Air quality. Baseline air quality monitoring was undertaken at three sites from 6 to 12
December 2010. The monitoring parameters included SO2, NO2 and TSP. The monitoring
locations are described in Table 46. The monitoring results are provided in Table 47. As can be
seen from the table, SO2, NO2, TSP in G1 and G2 meet the class 1 of the PRC Ambient Air
Quality Standards (GB 3095-1996); and SO2, NO2, TSP in G3 meet the class 2.

Table 46: Baseline Air Quality Monitoring Locations at Dafeng Forest Farm
G1

G2
G3

Orientation
S

W

Location
st
Intersection of south area in Dafeng Forest Farm and 1 core zone in Milu NR
rd
3 core zone in Milu NR
Chuandong

Table 47: Baseline Air Quality at Dafeng Forest Farm
3

One Hour Concentration (mg/m )
Range
% Violation

SO2

NO2

TSP

3

Daily Mean Concentration (mg/m )
Range
% Violation

G1

0.008L～0.012

0

0.002～0.008

0

G2

0.008L～0.012

0

0.004～0.008

0

G3

0.008L～0.018

0

0.008～0.013

0

G1

0.011～0.02

0

0.013～0.018

0

G2

0.011～0.019

0

0.013～0.018

0

G3

0.009～0.016

0

0.012～0.015

0

G1

-

-

0.055～0.072

0

G2

-

-

0.055～0.072

0

G3

-

-

0.057～0.072

0
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E.
1.

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
Assessment Boundaries and Main Applicable Standards

176. Scoping. A scoping exercise was carried out for the EIA of each individual components
at the beginning of the EIA process, through a number of techniques such as the Leopold matrix,
site visits, community interview and solicitation of public comments and suggestions via the
internet, to identify the potential impacts, both positive and negative. The identified potential
impacts were then examined during the EIA process in order to: (i) identify the relative
significance of potential impacts; (ii) establish the scope of the assessment for each component
which assists in focusing on major, critical, and specific impacts; and (iii) enable adaptability in
regard to consideration of new issues associated with the local context and specific site and
design.
177. The potential impacts and risks were identified during the scoping exercise which drew
heavily from information disclosures and consultations with key stakeholders ranging from the
responsible and supervisory government agencies to members of the local communities. The
major potential impacts for the two nature reserves and the two forest farms during the
construction phase include: noise pollution, air pollution, water pollution, solid waste
management, borrow and spoil and their possible effects on protected species and their habitats.
Major potential impacts for the two nature reserves and the two forest farms during operation
phase will be noise from operation of water pumps, noise / water / solid waste pollution for the
operation of the other project facilities (e.g., wetland science education center, research and
monitoring, etc.), and their possible effects on the protected species and their habitats.
178. The scoping exercise also identified several risks in regard to the proposed project. At
the project level, a possible risk is the residual noise level after the use of sound barrier would
still have excessive impact on the rare birds particularly the red-crowned crane and the milu, as
no methodologies are available to ascertain the accuracy of the impact. Therefore there is a risk
of excessive impact on the rare birds and milu. Another major risk to the two NRs, especially the
Rare Birds NR, is the continued external pressure from the Jiangsu coastal development
program, including the conversion of wetland to commercial fish ponds (some of which takes
place in the buffer and experimental zones of the Rare Birds NR) and farmland, wind power
development (some of which takes places in the experimental zone), and industrial and port
development and urban expansion. These external pressures and threats may negate the
restoration and protection efforts for the core zones. Moreover, construction activities in the two
forest farms may pose a fire risk.
179. Boundaries of assessment. The assessment boundaries for the components are
defined according to the pollution source and environmental medium – ecology, surface water,
air, noise, soil / sediment and benthos. The surface water assessment boundary for all five
components covers feeding and outflowing rivers, streams and canals as well as water systems
within the nature reserves, and the forest farms. For noise assessment, the boundary extends
500 m from each construction site in the two nature reserves and the two forest farms. For the
two nature reserves where project activities will take place in the core zones, the boundary for
ecological, air, soil/sediment and benthos (if applicable) assessment extends to the entire
nature reserve. For the two forest farms which are situated in the experimental zones of the rare
birds nature reserve, the boundary for ecological, air and soil/sediment assessment extends to
the entire forest farms. More details are provided in Table 48.
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Table 48: Assessment Boundaries
Component
Ecology
Rare Birds
Entire NR
NR

Surface Water
Air
Rivers and streams flowing Entire NR
into and out of the NR; water
systems within NR

Milu NR

Entire NR

Rivers and streams flowing Entire NR
into and out of the NR; water
systems within NR

Sheyang
Forest Farm

Entire forest
farm

Xinyanggang, Xinchaohe,
and other rivers inside
Sheyang Forest

Entire forest
farm

Chuandonggang, Fuhe, and
other rivers inside Dafeng
Forest

Entire forest
farm

Dafeng Forest Entire forest
Farm
farm
Source: DEIAs, April 2011.

Noise
500 m from
each
construction
site
500 m from
each
construction
site
500 m from
each
construction
site
500 m from
each
construction
site

Soil/
Sediment
Benthos
Entire NR
Entire NR

/

/

Entire forest /
farm
Entire forest /
farm

180. Applicable standards. In the PRC, there are no emission and discharge standards
specifically for nature reserves20. The PRC‘s Regulation on Management of Nature Reserves
prohibits the construction of production facilities in the core and buffer zones. All of the
proposed interventions in the core zones of the two nature reserves are ecosystem restoration
and rehabilitation activities, and therefore do not violate the regulation. However, the operation
of protection and public education facilities in the core zone of the milu nature reserve will
produce noise, sewage and solid waste. The regulation also prohibits the construction of
environmentally-polluting or ecologically-damaging production facilities in the experimental zone.
It further states that for other installations to be built in these areas, the pollutant discharges
must meet the national and local discharge standards. Two types of facilities to be built in the
experimental zones of the rare birds nature reserve, including water pumps and protection and
public education facilities, will produce noise, sewage and solid waste. The most stringent
emission and discharge standards and control measures shall be adopted. The emission and
discharge standards adopted for this project are summarized in Table 49.
Table 49: Emission and Discharge Standards Adopted for the Project
Air emission
Construction wastewater
Construction noise
Wastewater from construction
camps

Code
GB 16297-1996
GB 8978-1996
GB 12523-1990
CJ 3082-1999

Title
Integrated Air Pollutant Emission Standard
Integrated Wastewater Discharge Standard
Noise Limits for Construction Sites
Sewage Discharge Standard

Source: DEIAs, April 2011.

181. There are no specific ambient environmental standards for nature reserves in the PRC.
However, there are two ambient environmental standards whereby the applicability to nature
reserves is mentioned. The Surface Water Quality Standard (GB 3838-2002) divides water
quality into five classes; and class I is applicable to headwaters and nature reserves. The
Ambient Air Quality Standard (GB 3095-1996) divides air quality into three classes; and class I
is applicable to nature reserves, scenic areas and other special protection areas. The coastal
wetlands are at the tail end of the surface water coming from upstream rivers. The water quality
20

In fact, there are no specific environmental standards for nature reserves in any other country.
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of the wetlands is therefore dependent on the water quality of the feeding rivers most of which
only meet the class IV of the Surface Water Quality Standard (GB 3838-2002). On the other
hand, the feeding rivers have their designated functions and respective water quality standards.
According to consultations with Jiangsu EPD, these functional standards should be used for the
purpose of this project, in consideration that the project activities will not contribute to water
pollution (Table 50).
Table 50: Ambient Environmental Quality Standards

Component
Rare Birds NR

Air
(GB 3095-1996)
(TJ 36-1979)
Class I of GB
3095-1996

Surface Water
(GB 3838-2002)
Class III for Shuiqin
Lake and Fudi River;
Class IV for Xichao
River, Xinyanggang
River and other rivers
which flowing into the
sea

Noise
(GB 30962008)
Class 0

Soil
(GB 156181995)
Class I

Sediment
(GB 42841984)
GB 42841984

Milu NR

Class I

Class IV for
Chuandonggang River
in the long term,
Dongtai River in the
short term; and Neifu
and Waifu River of the
old sea wall; Class III
for Dongtai River in the
long term and other
water bodies inside NR

Class 0

N/A

N/A

Sheyang Forest
Farm

Class I of GB
3095-1996 for
NR; Class II of
GB 3095-1996
for Xinzha village
and scattered
settlements

Class I

Class I

GB 42841984

Dafeng Forest
Farm

Class II of GB
3095-1996

Class IV for estuary of
Xinyanggang River
both in the short term
and the long term;
Class IV for Xichao
River in the short term,
Class III in the long
term
Class IV for
Chuandonggang River;
Class IV for Neifu and
Waifu River

Class I

N/A

N/A

Note: a) GB 3095-1996, PRC Ambient Air Quality Standard; b) GB 3838-2002, PRC Surface Water Quality Standard; c) GB 30971993, PRC Marine Water Quality Standard; c) GB 3096-2008, PRC Ambient Acoustic Quality Standard; d) GB 15618-1995, PRC
Soil Quality Standard; e) GB 4284-1984, Control Standard for Pollutants of Sludge for Agricultural Use; f) TJ 39-1979, Sanitary
Standard for Design of Industrial Enterprise.
Source: DEIAs, April 2011.

182. Design phase. In the preparation of feasibility studies, prevention plans and EIAs, and
during the ensuing preliminary design phase, the following mitigation measures have been
undertaken:
(i)
All the project sites were carefully selected to avoid or minimize potential
adverse impacts on the environment and surrounding communities.
(ii)
Adequate technical design and scheduling of construction activities for the
components will provide for safety, sanitation, and environmental protection in
compliance with national regulations and international practices.

85

(iii)

(iv)

(v)

(vi)

2.

Wide consultations with the key stakeholders and affected persons have been
undertaken on the potential environmental and social impacts. Special
consultations with the local conservation society, community members and
experts were held with regard to the possible impacts. The comments and
suggestions from the consultation activities have been incorporated into the
project design.
All components have undergone the domestic EIA process under the PRC laws
and regulations. The DEIA documents were prepared by qualified
environemental institutes, reviewed by expert panels, and will be approved by
the responsible provincial and municipal environmental protection authorities.
Appropriate environmental mitigation and monitoring measures are included in
the EMPs. The proposed environmental mitigation measures will form part of
the design documents for the components, and be included in the contracts for
procurement of goods and services. All contractors and subcontractors will be
required to comply with the EMPs.
The environmental monitoring program has also incorporated into the overall
project design to ensure that environmental impacts are closely monitored and
the construction and operating activities are closely supervised against the
approved EMPs.

Incremental Environmental and Social Benefits

183. General. The project will produce many incremental environmental and social benefits.
First, the two nature reserves are wetlands of international significance. The Rare Birds NR has
more than 500,000 wintering water birds, of which 43 bird species are on the IUCN Red List of
Threatened Species. The biological species along the coast of the Rare Birds NR account for
about 1/10 of the total number of marine species in the PRC. The Yancheng Rare Birds NR is
home to between 600 and 1,000 wintering population of red-crowned cranes, which account for
approximately 50% of the estimated 2,000 red-crowned cranes in the world. It is classified as
critically endangered by the IUCN. In recent years, there has been a downward trend in the
wintering population, and degradation of the habitant, especially the core zone of the Rare Birds
NR, is one of the major contributing factors. Similarly, the milu, native to PRC and once extinct
in the wild, is also classified as critically endangered by the IUCN. It is worth mentioning that the
two forest farms –– with the Sheyang forest farm neighbouring the Rare Birds NR and the
Dafeng forest farm neighbouring the Milu NR –– are part of Yancheng wetland ecosystem. The
wetland restoration and protection and forest improvement interventions will help improve the
rare birds and milu habitats and thus contribute to the protection of biodiversity of global
significance.
184. Moreover the two nature reserves and two forest farms are also home to many nationally
protected species. For example, the Rare Birds NR has two class 1 and 65 class 2 species
nationally protected species. The Milu NR has 31 nationally protected birds, fish, amphibians
and animals. The Sheyang forest farm has 67 nationally protected bird species and many
undergrowth plants and animals. The Dafeng forest farm is home to 12 animals, and 315 bird
species including 54 that are locally bred. Therefore the project will also contribute to
biodiversity protection in the PRC.
185. Carbon sequestration and climate resilience. The carbon sequestration benefits of
the project are derived primarily from two major interventions: (i) wetland restoration; and (ii)
reforestation. The Rare Birds NR, Milu NR and Dafeng forest farm components have wetland
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restoration interventions which will collectively restore 2,175 ha. Reforestation will take place in
three project components: the Milu NR, Sheyang forest farm and Dafeng forest farm. Under the
three components, the increases in forested area will total 903 ha.
186. The Sheyang and Dafeng forest farms are an important part of PRC‘s coastal protection
forest system that extends 17,800 km from Liaoning province in north-eastern PRC to Guangxi
in south-western PRC. According to the Plan for Construction of National Coastal Protection
Forest System (2006-2015), the planned area cover 441,700 km2 (or 4.7% of the national land
mass) and the forest cover target is 37.4% by 2015. The objectives of .the national coastal
protection forest system are to improve and protect the coastal ecosystems, and increase
resilience to climate and geological disasters such as storm surges and tsunami. The forest
interventions as well as the wetland interventions under the project will contribute to the above
national objectives.
187. Social benefits. In addition, the coastal wetland ecosystem in Yancheng also provides
significant other social services to local communities. The two nature reserves and two forest
farms are famous tourist destinations for ecotourists. They attract an average of more than two
thousand ecotourists per day. The project interventions, including the wetland protection and the
improvement to public education facilities, will help improve the ecotourism carrying capacity of
the nature reserves and farms. As such, the project will produce additional employment and
income generation opportunities for local communities.
3.

Potential Impacts and Mitigation Measures for Rare Birds NR

188. Noise (construction phase). In the core zone, the rehydration, fish-ponds-to-wetland
conversion and spartina control will mainly involve the construction of the hydrological units that
consists streams and bunds and re-vegetation. According to the design, the construction of the
canals and bunds will take maximum use of the existing terrains and the hydrological systems.
The terrains and hydrological systems will look as natural as possible. Construction machinery
will include bulldozers, excavators and dump trucks. The most noisy construction machinery or
process, such as pile drivers, drillers, crushers, air compressors and blasting, will not be used.
189. In the buffer zone, construction activities are limited to patrol roads and monitoring.
These roads will be gravel roads. In the experimental zone, roads, wetland science education
center, community co-management center, research lab and waste collection and treatment
facilities will be constructed. The construction machinery will include bulldozers, excavators,
dump trucks, agitators, rollers and graders.
190. The noise levels of the various construction machines used in the project and their
attenuation by distance are provided in Table 51.
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Table 51: Noise Levels of Various Construction Machines
Equipment
Wheeled loader
Grader
Vibratory roller
Two-wheeled, doublevibrating roller
Three-wheeled roller
Pneumatic roller
Bulldozer
Hydraulic excavator
Agitator
Dump truck

5m
90
90
86
84

10 m
84
84
80
75

84
76
86
84
82
80

75
70
80
75
76
74

Source: Compiled from various sources.

Noise Level, dB(A), Attenuation At Distance from Source
20 m 40 m 60 m 80 m 100 m 120 m 150 m 200 m 300 m
78
72
68
66
64
62
61
58
54
78
72
68
66
64
62
61
58
54
74
68
64
62
60
58
57
54
51
69
63
59
57
55
53
52
49
45
69
64
74
69
70
65

63
58
68
63
64
60

59
54
64
59
61
55

57
52
62
57
58
53

55
50
60
55
56
51

53
48
58
53
55
49

52
47
57
52
53
47

49
44
54
49
50
45

45
40
51
45
47
42

191. Effects of noise on rare birds. The lack of noise standards for rare birds such as the
red-crowned cranes makes it difficult to determine the effect of construction noise on the rare
birds. An extensive literature search by the consultants did not find any published research that
addresses noise impacts on the red-crowned cranes. Most of the information currently available
regarding the effects of noise on wildlife is anecdotal and inconclusive, usually chance
observations made under undocumented conditions. There is a profound lack of authoritative
data and proven scientific models. Such information is needed to assess and manage the
effects of existing and proposed activities for purposes of environmental protection and
operational planning. However, several studies are available on the effects of noise on birds in
general.
192. Three classes of potential effects of traffic noise on birds are identified21. These are: (i)
physiological and behavioural effects; (ii) damage to hearing from acoustic over-exposure; and
(iii) masking of important bioacoustic and communication signals all of which may also lead to
dynamic behavioural and population effects. Barber et al. (2010) assessed the threats of chronic
noise exposure, focusing on grouse communication calls, urban bird calls, and other songbird
communications. They determined that while some birds were able to shift their vocalizations to
reduce the masking effects of noise, when shifts did not occur or were insignificant, masking
could prove detrimental to the health and survival of wildlife. With a noise increase of just 3
dB(A) – a noise level identified as ―
just perceptible to humans‖ – this increase corresponded to a
50% loss of listening area for wildlife. Other data suggest noise increases of 3 dB(A) to 10 dB(A)
correspond to 30% to 90% reductions in alerting distances for wildlife, respectively. Impacts of
noise could thus be putting species at risk by impairing signalling and listening capabilities
necessary for successful communication and survival22. Very little information is available on the
effects of construction noise on wildlife. In a review of the effect of aircraft noise and sonic
booms (which to a certain extent resembles construction noise in terms of intermittent and acute,
i.e., greater than 100 dB(A)) a number of at least potentially, deleterious effects have been
identified to accompany these sound levels in both domestic and wild species ranging from alert
reactions to physiological indicators of stress (e.g. changes in hormonal levels, organ function,
etc.23 Comprehensive reviews of the effect of noise on wildlife, including birds, have concluded
21
22
23

Robert J. Dooling and Arthur N. Popper. 2007. The Effects of Highway Noise on Birds. Prepared for: The
California Department of Transportation Division of Environmental Analysis, Sacramento, California.
Barber, J.R., K.R. Crooks, and K. Fristrup. 2010. The Costs of Chronic Noise Exposure for Terrestrial
Organisms. Trends Ecology and Evolution 25(3): 180–189.
Manci, K.M., D.N. Gladwin, R. Vilella and M.G. Cavendish. 1988. Effects of Aircraft Noise and Sonic Booms on
Domestic Animals and Wildlife: a Literature Synthesis. National Ecology Research Center Report # NERC-88/29.
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that the effect varies depending on species of birds, prey availability and vegetation type24 and
that many species of birds can adapt their behaviour without detectable damage25.
193. A comprehensive review of the scientific literature on the effects on wildlife of noise
associated with military training activities, especially vehicle noise, artillery, small-arms and
other blast noise, and helicopter noise, reached a number of interesting conclusions26. Military
blast noise from bombs and large weapons poses greater risk, if any, of hearing damage in
wildlife than does continuous noise or small arms fire. Telemetric measurement of physiological
effects has met with success primarily technically. Behavioural effects include habitat shifts and
reduction of time spent feeding. Serious effects such as decreased reproductive success
depend on species. Decreased responsiveness after repeated noises is usually attributed to
habituation. The review cautions that small-scale studies, anecdotal reports, inherent variability
including species differences, and lack of fundamental knowledge hamper progress in this field.
194. Extensive literature search on the internet has identified no available studies on the
effect of noise on the red-crowned crane species. However, a US study found that nesting
Sandhill cranes were undisturbed by highway traffic as close as 4 m from the nest and by ―
large
trucks‖ travelling within 200 to 300 m of the nest; the lack of response was attributed to
―
acclimation‖ to the situation; Sandhill cranes ―
remained on their eggs in 82% (N=259) of the
cases in which a helicopter flew as low as 40 m above them‖ during nest surveys27.
195. For the purpose of the EIA, the PPTA consultants interviewed the managers of the rare
birds nature reserve. According to field observations of the nature reserve managers, the redcrowned cranes are less sensitive to noise than to the presence of human beings. Red-crowned
cranes have been seen to a bulldozer as close to 50~60 m. They are not disturbed by passing
cars at a distance of 200 m. They will fly away when a human being gets as close as 400 m.
196. Mitigation measures. In view of the fact that construction noise is inevitable, it becomes
a matter of minimizing the construction noise and its impact on wildlife in the nature reserve.
The project will follow a step-wise approach towards mitigation of construction noise to avoid
adversely affecting the wildlife especially the rare birds. The noise control strategy include two
major components: source control and path control. Source control is most highly prioritized
because it is, in general, the most effective form of noise control by eliminating a noise source
before it is allowed to emit offensive noise levels. Source controls which limit noise emissions or
restrict allowable types or operating times of heavy equipment are also the easiest to oversee
on a construction project. Source control measures will be combined with path control measures.
Intervening pathways over which construction noise propagates to the sensitive receptors can
be effectively interrupted with noise barriers and/or curtains, providing care is taken to
completely block the line-of-sight between the noise source and the affected receptors.
197. The source control measures to be routinely adopted for the project will include the
following: (i) time constraints – prohibiting work during sensitive breeding and migration seasons
(October to April) and during the nights year round (between 18.00pm to 8.00am); (ii)
24

25
26
27

US Department of Transportation, Federal Highway Administration. Undated. Highway Traffic Noise
Measurement, Prediction and Mitigation. http://www.fhwa.dot.gov/environment/noise/construction_noise/
special_report/.
Ji Ting, Zhang Yanyun. 2011. Impacts of Ambient Noise on Bird Song and Adaptation Strategies of Birds.
Chinese Journal of Ecology, 30(4): 831-836.
Ronald P. Larkin. 2003. Effects of Military Noise on Wildlife: A Literature Review. Center for Wildlife Ecology,
Illinois Natural History Survey, 607 E. Peabody Drive Champaign, Illinois, USA 61820.
Dwyer, N. C. and Tanner, G. W. 1992. Nesting Success in Florida Sandhill Cranes. Wilson Bulletin, 104:22-31.
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scheduling – performing noisy work during less sensitive time periods; (iii) equipment
restrictions – restricting the type of equipment used; (iv) emission restrictions – specifying
stringent noise emission limits; (v) substitution – using quieter methods / equipment when
possible; (vi) exhaust mufflers – ensuring equipment have quality mufflers installed; (vii)
lubrication and maintenance – well maintained equipment is quieter; (viii) reduced power
operation – use only necessary size and power; (ix) limit equipment on-site – only have
necessary equipment on-site; and (x) noise compliance monitoring – technician on site to
ensure compliance.
198. The path control measures to be
adopted for the project will include: (i) noise
barriers – semi-permanent or portable steel
barriers; (ii) noise curtains – flexible
intervening curtain systems hung from
supports; and (iii) enclosures – encasing
localized and stationary noise sources. Both
stationary and mobile noise sources will be
shielded by placing either a noise berm or
wall to enclose the construction area. Such a
berm, if needed for only a relatively short
period of time, may be constructed of virtually
any construction material. Noise wall
Examples of Noise Barriers to Be Used in the Project
enclosures can be constructed of material
such as construction grade plywood or sheet metal or blanket. They may be built in sections
which can be easily transported to the location needed, assembled, disassembled after use,
and moved for use at a new location.
199. The noise reduction effects of the various commonly used noise control measures are
summarized in Table 52.
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Table 52: Potential Mitigation Measures for Observed Noise Exceedances
Potential Mitigation Measures
Adjust frequency of deliveries by heavy vehicles to prevent concentrated impacts to
adjacent communities
Adjust construction schedules to minimize night-time activities requiring the use of
high acoustical-energy equipment (e.g., dozers, excavators) at night
Install solid, modular concrete noise control barriers as close proximity sound
walls (e.g., ―J
ersey‖ barriers) along haul routes and sensitive access roads
Place solid, portable, modular wood/metal or concrete noise control barriers as close
proximity sound walls around operating rock drills or excavators
Create noise control barriers via earthen/slag berms ("bunds"), which can be as long
as required and from 10 to 20m high depending on the topography and geometry of
the source(s) and receiver(s)
Acoustic treatment of dwellings in special situations, as necessary to improve
habitable spaces
Fit heavy haul trucks with noise control systems as necessary to achieve
desired reductions; options include:
engine combustion management systems
enclosing engine bays
aerodynamic radiator fan design
noise-control louvers or baffles on radiator grille
noise-control louvers or baffles on hydraulic system cooling fans
high-performance silencers
variable backup warning systems, adjusted for ambient conditions
chain mesh mudflaps
low-noise tyre tread design
Fit excavators with noise control systems as necessary to achieve desired
reductions; options include:
engine combustion management systems
sound-absorbing panels within engine bays, under the deck area, and
inside the counterweight
sound absorbing panels around the powerpacks and hydraulic cooler house
use multiple hydrostatically-controlled units for engine cooling (vs. single
belt- driven fan)
variable backup warning systems, adjusted for ambient conditions
primary/secondary silencers, tuned to engine exhaust characteristics
Fit dozers with noise control systems as necessary to achieve desired reductions;
options include:
engine combustion management systems
high-performance silencers
engine shrouding
variable backup warning systems, adjusted for ambient conditions
optional tread control devices to reduce ―t
rack slap‖ characteristics

Minimization
Potential
Variable
Variable
5 to 10 dB
5 to 10 dB
5 to 20 dB
10 to 20 dB

2 to 5 dB
to 10 dB
2 to 3 dB
2 to 3 dB
2 to 3 dB
5 to 10 dB
Variable benefits
<3 dB
1 to 3 dB

2 to 5 dB
3 to 5 dB
5 to 10 dB
2 to 4 dB
1 to 3 dB
Variable benefits
5 to 10 dB

2 to 5 dB
5 to 10 dB
5 to 10 dB
Variable benefits
Variable benefits

Source: S.C. Roşia Montană Gold Corporation S.A. 2006. Report on Environmental Impact Assessment Study: Noise and Vibration
Management Plan.

200. The construction schedule has been formulated to take consideration of the sensitive
seasons (i.e. Migration and breeding) and sensitive hours of the day (night time) for wildlife. The
red-crowned crane arrive the nature reserve in late October and leave in late March. For the
entire period of wintering season, including the dates of arrival and departure, construction
activities in the core and buffer zones will be suspended.
201. The success of the project‘s noise control program owes much to the high level of
―
command support‖ afforded to the program. Project managers will be trained to ensure that
they will have adequate deeds and actions that construction noise control will be held in very
high regard throughout the project. In order to reaffirm and provide a consistent noise-related
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message regarding the project‘s policy on construction noise mitigation, a brochure will be
prepared and distributed to the contractors. The brochure will summarize several key aspects of
the project‘s overall noise control program including: (i) a commitment statement to minimize
noise impact on wildlife while maintaining construction progress; (ii) a summary of the project‘s
noise control specification criteria and components; (iii) noise control measures; and (iv)
provision of qualified noise technicians in the field to oversee contractor compliance. All
contractors, including the managers and workers, will be trained on noise control.
202. According to consultations with local experts and the nature reserve managers, the
adoption of the above noise control measures will be able to minimize the noise disturbance to
the rare birds and other wildlife to an acceptable level.
203. Noise (operation phase). The major source of noise during the operation is the water
pumps in the wetland restoration area, rehydration area and the fish-ponds-to-wetland
conversion area (Figure 24). There are 10 pumps, including 5 for the wetland restoration area, 3
for the rehydration area and 2 for the fish-ponds-to-wetland conversion area. Submersible water
pumps will be used. A submersible sump is quieter because it sits in the pit. The pit and water
sacrifice the noise. A submersible pump is also safer because it is in the pit. The noise level of a
submersible water pump at a 10-m distance is below 60 dB(A). A pump house will be built for
each pump to muffle the noise and ensure safety. The muffling effect of a pump house can
approximately reduce noise level by 10 dB(A) to a maximum of 50 dB(A) compared to the class
0 standard of 50 dB(A) for day-time and 40 dB(A) for night-time of the PRC Ambient Noise
Standard (GB. 3096-2008). During the sensitive period (the wintering months for red-crowned
cranes between late October and early March) when water demand is relatively small, the
operation of the water pumps will be restricted to day-time only. With the above mitigation
measures, the noise emission of the water pumps will be able to meet the most stringent
standard of class 0. The impact of the pumps on the water birds will be minimal, and is
comparable with the natural noise levels (wind and sea waves) that already exist in the areas,
i.e. between 41.3 to 55.6 dB(A) during the day, and 35.7 to 50.5 dB(A) during the night time.

Existing Pump House
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Figure 24: Proposed Pump Sites at the Rare Birds Nature Reserve

204. Rehydration and water quality. The rehydration intervention is not expected to have
adverse effects on the NR and the rare birds and animals. The water is not ―
re-introduced‖ but
the water that already flows through the NR. All of the wildlife in the NR uses the same sources
of water (i.e., Tongyu River and its network of tributaries and many canals). According to
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monitoring data, the present water quality meets the ecological functional requirements. With
the accelerated efforts on pollution abatement (for example, many sewage treatment plants
have been built during the 11th FYP and sewage treatment will cover all cities and towns by the
end of 12th FYP). Therefore pollution from upstream catchment will be further reduced and the
water quality flowing through the NR will further improved.
205. Water pollution (construction phase). Project construction will produce three types of
wastewater: (i) engineering wastewater; (ii) sewage from personnel at the construction sites;
and (iii) sewage from construction camps. The construction activities will produce small
quantities of wastewater, primarily from construction equipment. The engineering wastewater
contains such pollutants as oils and lubricants from construction equipment and suspended
solids from earthworks. Unless there are leakages from the equipment, the discharge of oils and
lubricants will be negligible. Another source of engineering wastewater is the equipment repair
and maintenance shop. The repair and maintenance shop will be located outside the core zone
of the nature reserve. It is estimated that the repair and maintenance shop will produce 5 m 3/d
of wastewater. The wastewater at the equipment repair and maintenance shop will be contained
by a settlement pond and treated by an artificial wetland. Oils will be gathered with a water-oil
separator for recycling. After treatment, the effluent will meet the class 1 of the PRC Integrated
Wastewater Discharge Standard (GB 8978-1996)28.
206. Each construction site will be
provided with eco-toilets (see illustration).
The waste will be collected periodically
by the local sanitation bureau and
disposed of in the local sanitary landfill.
The number of construction workers
during the peak construction period is
estimated to be 300. The construction
Example of Eco-Toilet
camp will be located in a village in the
experimental zone. With an average
water consumption of 100 l/p/d and a discharge coefficient is 0.9, the total peak wastewater
volume is estimated to be 27 m3/d, with a COD concentration of 300 mg/l, BOD 150 mg/l, NH3-N
25 mg/l and SS 150 mg/l. The septic tank-wetland-mound system will be adopted to treat the
wastewater (see Figure 25). The removal rate for the pollutants is estimated to be above 90%.
The effluent will have a COD concentration of 30 mg/l, BOD 15 mg/l, NH3-N 0.25 mg/l and SS
15 mg/l, which will meet the class 1 of the PRC Integrated Wastewater Discharge Standard (GB
8978-1996). The impact on the environment will be minimal.

28

Class 1 of PRC Integrated Wastewater Discharge Standard (GB 8978-1996) is applicable to protected areas.
The permissible limits are as follows: 6~9 for pH, 70 mg/l for SS, 20 mg/l for BOD, 100 mg/l for COD, 5 mg/l for
petroleum, 10 mg/l for animal and plant oils, and 15 mg/l for NH3-N.
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Figure 25: Illustration of Septic Tank-Wetland-Mound System

207. Wastewater (operation phase). The wastewater during the operation phase will come
from the management personnel (60 persons) and tourists (maximum of 2,000 persons/day) in
the administrative area which is situated in the experimental zone. The average wastewater
production is estimated to be 106 m3/d. The administrative area already has a septic-wetland
treatment system. After the treatment, the effluent discharge meets the class 1 of the PRC
Integrated Wastewater Discharge Standard (GB 8978-1996). The impact is anticipated to be
minimal.
208. Air quality (construction phase). Anticipated sources of air pollution from construction
activities include: (i) dust generated from earth excavation, loading, hauling, and unloading; (ii)
dust generated by the movement of vehicles and heavy machinery on unpaved access and haul
roads; (iii) dust from aggregate preparation, concrete-mixing, and hauling and (iv) exhaust from
vehicles and equipment. According to previous experiences, air quality impact a construction
site on wildlife can extend to 150 m to the downwind direction; and air quality impact of a
transportation route on wildlife can extend to 60 m on each side from the road center. The
power for operation of the project facilities will come from electricity. As such, no significant
impact on air quality is anticipated from project operation.
209. Mitigation measures. The first mitigation measure is to optimize the scope of the
construction area so that the transport of earth will be minimized. The volumes of cut-and-fill are
balanced, eliminating the need for transporting spoils outside the construction area. Second,
dust-generating construction activities will avoid dry, strong windy days. Third, the construction
site is fully enclosed with 5m high barriers (see noise mitigation measure above) to reduce the
spread of both noise and air pollutants. Fourth, all construction equipment and vehicles will be
inspected prior to being allowed to enter the construction site. Each construction equipment and
vehicle will be required to post a certificate stating that it has been inspected and meets the
PRC Limits and Measurement Methods for Exhaust Pollutants from Diesel Engines of NonRoad Mobile Machinery (I, (ii) (GB 20891-2007), as is contained in Table 51. Visual inspection
of construction machinery will be conducted by the on-site environmental inspector, and any
construction equipment and vehicle. Meanwhile, a wildlife officer from the NR will visit the
construction on a weekly basis to evaluate the effect of construction on the response of the
wildlife. If any impact is observed or determined, the construction contractors will be ordered to
decrease the intensity of construction or suspend construction altogether. In summary, air
quality impact from construction activities is unavoidable, but it is localized and temporary. With
the above mitigation measures and in consideration of the time-window for no-construction from
the arrival to the departure of the red-crowned crane, the impact will be minimized to an
acceptable level.
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Table 53: PRC Emission Standard for Non-Road Mobile Machinery

Rated Net Power (Pmax)
(kW
130 ≤ Pmax ≤ 560
75 ≤ Pmax < 130
37 ≤ Pmax < 75
18 ≤ Pmax < 37
8 ≤ Pmax < 18
0 < Pmax < 8

CO
(g/kWh)
3.5
5.0
5.0
5.5
6.6
8.0

HC
(g/kWh)
1.0
1.0
1.3
1.5
—
—

NOX
(g/kWh)
6.0
6.0
7.0
8.0
—
—

HC + NOX
(g/kWh)
—
—
—
—
9.5
10.5

PM
(g/kWh)
0.2
0.3
0.4
0.8
0.8
1.0

210. Solid waste (construction and operation phase). During the construction period, solid
waste will consist of: (i) eco-toilets in construction sites for the wetland restoration, rehydration,
fish-ponds-to-wetland conversion and spartina control, estimated at 100 kg/d during peak
construction period; (ii) waste from labour camps, estimated at 100 kg/d during peak
construction period; and (iii) recyclable packaging materials for the public education equipment
and other facilities (wooden boxes and cardboards), estimated at 2 tons in total. During the
operation period, garbage will be produced by NR management personnel (150 persons) and
visitors (estimated at maximum 2,000 persons/day). It is anticipated that 90% of the visitors will
be half-day visitors who do not dine and spend the night in the visitor center, with an estimated
waste production of 0.2 kg/person. The second category will be visitors who dine but not spend
the night in the visitor facilities, estimated at 8% and to produce 0.4 kg of waste per person. The
third category will be visitors who dine and live in the visitor facilities, estimated to be 2% and to
produce 1 kg of waste per person per day. The total waste production is estimated at 1.31 t/d,
including 0.15 t/d by NR management personnel and 1.16 t/d from visitors.
211. Mitigation measures. The eco-toilet wastes will be collected by designated personnel
and sent to the local sanitary landfill for safe disposal. Waste from labour camps located in the
villages in the experimental zone will be collected by the local sanitation bureau and disposed of
in local sanitary landfill. Packaging materials for the public education equipment and other
facilities (wooden boxes and cardboards) will be gathered and sold to the local recycling station.
A solid waste transfer station will be built under the project. In consideration of the stringent
sanitation requirements for the nature reserve and for visitors,
the proposed transfer station will comprise a closed building
and closed mobile garbage collectors/containers (similar to
that shown in right), so as to prevent foul scene and odour.
The closed building will have a floor space of 50 m2.
Moreover, 170 garbage bins will be placed in the
administrative and visitor area. The local sanitation bureau
will be contracted to transport and dispose of the garbage in
local sanitary landfill. No significant impact on the NR or local
Example of Movable
Garbage Container
environment is anticipated from the solid waste.
212. Spoil and borrow. The total volume of earthworks is estimated at 1,543,600 m3,
including 771,800 m3 of spoil and 771,800 m3 of fill. No disposal of spoil will be necessary. A
detailed balance of earthworks is presented in Table 54.
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Component
Wetland
Restoration
Subtotal
Rehydration
Subtotal
Fish-Ponds-toWetland
Conversion
Subtotal
Spartina
Control
Subtotal

Table 54: Balance of Earthworks for Rare Birds NR
3

Spoil (10,000 m )

3

Fill (10,000 m )
7.55 for mudflats
8.46 for grassland
11.98 for shallow water zone
1.68 for bunds
1.85 for protection dykes
2.13 for vegetation base soil
53.65

53.65 excavated from deep water zone

53.65

32.95 for embankment of drainage system
0.91 for bunds
33.86

33.86 from drainage system construction
33.86
11.03 from removal of fish pond bunds

11.0 for islands

1.96 from construction of drainage system
12.99

1.99 for embankment and vegetation base soil
12.99

13.71 from water diversion system;

17.83 for embankment
8.58 for bunds
0.08 for drainage system
26.49

12.78 from branch canals
26.49

Core
Zone
Protection Belt
Subtotal

22.28 from construction of new border canal and
improvement to existing border canal
22.28

Total

154.36

22.28 for embankment and vegetation base soil
22.28
154.36

213. Water availability. In the scoping exercise, concern was expressed by the PPTA
consultants on the availability of adequate water for the rehydration program. Four factors have
been considered in the water balance analysis: precipitation, evaporation, penetration and water
diversion. According to local meteorological data, the average annual precipitation is 946.5 mm,
and the annual evaporation 731.5 mm. The soil type in the project area is coastal salt soil
whose penetration rate is 0.006~1.845 mm/h when the water depth is between 10~200 cm.
During the sprouting season of March and early April, shallow water with a depth of 10 cm is
needed. During the growing season of mid-April and August, more water becomes necessary. A
water depth of 15 cm is required for late April, 20 cm for May, 25 cm for June and 30 cm for July
and August. September and October are the maturing season when a water depth of 30 cm is
needed. During the withering season of November and February, a water depth of 10 cm should
be maintained. For the spartina control areas, the freshwater level should be maintained at 30
cm for 3 months to the end of May. Water will be drained for the remaining months.
214. The total water using area is 4,005 ha. According to the above-mentioned water levels,
the total annual water demand is estimated to be 34.5 million m3. The water supply source is the
Fudi River which comes from the Xichao River. According to hydrological records, the Xichao
River discharges 350 million m3 per year of freshwater into the Yellow Sea. Since the coastal
wetlands are at the very end of river flow, there is no competition with other users.
215. The water balance analysis was also undertaken for each month of the year to ensure
the availability of adequate water year round. The average monthly precipitation and
evaporation are shown in Table 55: The monthly demand and supply are provided in Figure 26.
There will be seven pumps for the entire project area. Based on the demand analysis, the
average pumping rate for each of the seven pump stations is estimated in Table 56. The
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maximum pumping rate of 0.369 m3/s occurs in October. The design pump capacity is set at 0.5
m3/s.
Month
01
02
03
04
05
06
07
08
09
10
11
12
Total

Table 55: Monthly Precipitation and Evaporation at Rare Birds NR
Precipitation (mm)
19.3
37.7
38.7
65.7
77.5
107.5
173.5
213.1
119.2
33.1
34.8
26.4

Evaporation (mm)
24.6
32.4
60.0
74.6
92.6
60.6
82.6
85.9
73.9
64.7
44.7
34.9

946.5

731.5

Figure 26: Monthly Water Supply and Demand for Rare Birds Nature Reserve

Month
1
2
3
4
5
6
7
8
9
10
11
12
Total

Table 56: Calculated Pumping Rate for Rare Birds NR
3

3

Water Demand (10,000 m )
36.80
0.00
281.04
460.09
604.32
434.01
394.78
83.67
378.92
668.79
55.22
49.62

Pumping Rate for Each Pump Station (m /s)
0.020
0.000
0.155
0.254
0.333
0.239
0.218
0.046
0.209
0.369
0.030
0.027

3,447.27

--
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216. Road construction. The proposed roads in the NR are simple ―
patrol routes‖ except for
the administrative area in the experimental zone. Unauthorized intrusion by bird and animal
poachers and collectors poses a threat. As the NR has a large area, motorized patrol is
necessary. The patrol roads are part of the NR Master plan. Enforcement of the limited usage of
the roads will be included in an assurance so that the roads in the core areas will not be used
for tourists or other non-official visitors, in line with the 1994 Natural Reserve regulations.
217. Conversion of fishponds to wetlands. The fish farming was originally proposed as
part of the ecological restoration program to combat dehydration with the side benefit of
generating needed revenue for the NR. As it is undertaken in the core zone of the NR, the fish
farming since the very beginning has been required to be ―
extensive‖ rather than ―
intensive‖.
Use of antibiotics has been banned and a stringent restriction has been placed on the use of
feeds. The NR rangers inspect the fish farm regularly and no violation has been found. In view
of the above circumstances, both the NR and the local EIA experts believe that nutrient pollution
is not a concern.
4.

Potential Impact and Mitigation Measures for Milu NR

218. Noise (construction phase). During the building and road construction, terrain
reconstruction, spoil and borrowing, and materials transportation, noise will be produced.
Detailed machine noise intensity is listed in Table 15.
219. The noise level from construction activities are predicted with the use of the following
model:

L2=L1-20lgr2/r1 (r2>r1)
△L = L2-L1=20lg r2/r1
Where,

L1 = equivalent sound level A at a distance of r1 from the source, dB(A);
L2 = equivalent sound level A at a distance of r2 from the source, dB(A);
r1 = distance from the reception location to the source, m;
r2 = distance from the reception location to the source, m;
△L = diffusion attenuation caused by distance, dB(A).

220. The results of calculation are shown in Table 57. The diffusion attenuation conditions in
the construction site are listed in Table 58.
Distance (m)
△LdB(A)

1
0

Table 57: Diffusion Attenuation Caused by Distance
10
20

50
34

100
40

150
43

200
46

250
48

300
49

400
52

Table 58: Diffusion Attenuation Caused by Distance at Construction Site

600
57

Noise Level in dB(A) by Distance (m)
Class 0
10 m
50 m
100 m 200 m 300 m 400 m 500 m 750 m 1000 m Day
Night
Excavator
78
64
58
52
49
46
44
40.5
38
Bulldozer
80
66
60
54
51
48
46
42.5
40
50
40
Dump Truck
84
70
64
58
55
52
50
46.5
44
Note: Shaded cells indicate the class 0 threshold of the PRC Ambient Noise Standard (GB 3096-2008).
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221. Noise sensitivity of milu deer. In spite of the observations on the physical
characteristics of deer ears, data on hearing thresholds are somewhat lacking –– where data
exist they generally pertain to the white-tailed deer. In a series of experiments on hand-reared
white-tailed deer held at Texas A&M University‘s College of Veterinary Medicine, biologists
sought to establish the hearing frequencies in order to assess the effectiveness of whistles as
deer deterrents. The study measured what are called ―
evoked potentials‖ –– these are electrical
responses of nerves to a stimulus, so they wire the deer up to an audiograph and play pings of
varying frequencies and volumes to it through headphones. From these data it appears that the
deer had the greatest hearing sensitivity between 1 and 8 kHz, with a peak sensitivity at 4 kHz
and a range from 0.5 to 12 kHz (at 85 dB). In the summary of results on his website, Dr.
Risenhoover notes ―
recorded deer vocalizations reported from the literature … range between 1
and 9 kHz‖, so the main hearing sensitivity ties in quite nicely with the call frequency data. A
similar study, led by Gino D‘Angelo at the University of Georgia and published in the Journal of
Wildlife Management during 2007, found their white-tailed deer were able to hear in the range of
0.25 to 30 kHz, with peak sensitivity between 4 and 8 kHz. These findings compare favourably
both to Dr. Risenhoover‘s data and to a study of Reindeer (Rangifer tarandus) published by
Kjetil Flydal and colleagues in 2001, which found that this species could detect sounds within
the range of 70 Hz to 38 kHz, with a peak sensitivity at 8 kHz. So, a summary of these studies is
that deer have a hearing range similar to that of humans (typically 20 Hz to 20 kHz), but with the
ability to detect sounds within the low ultrasonic (20 kHz and above)29.
222. Li, Jiang and Tang (2006) conducted a study of the vigilance behaviour of free-ranging
milu deer at the Dafeng Milu National Nature Reserve.30 The study showed that the vigilance
behaviours of the milu include scanning, stare, walk-away, flee, alert calls and ground-pawing
(Figure 27). Keeping the seasonal factors constant, the distance of milu vigilance is about 66m
for stare, 60m for walk-away and 52m for flee (Figure 28). There are also seasonal variations in
regard to the milu vigilance distances. As can be seen from Table 59, the vigilance distances
are much shorter in the spring, which is the birth season (Figure 29), than in the summer, which
is the mating season. 31
Figure 27: Types of Milu Vigilance Behaviours

29
30
31

rd

The above is taken from ―
Deer, Last Updated 23 April 2010‖, http://www.wildlifeonline.me.uk/deer.html.
Li Chunwang, Jiang Zhigang and Tang Songhua. 2006 ―
Patterns of vigilance behavior, alert distance and its
seasonal differences of Pere David‘s deer‖, Acta Zoologica Sinica, 52(5) 942-947.
Ding Yuhua, Zhu Mei and Ren Yijun. 2006. ―
Expansion of captive and establishment of wild Père David‘s deer
(Elaphurus davidianus) populations on the coast of northern of Jiangsu Province, China‖. Acta Theriologica
Sinica, 26(3): 249-254.
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Figure 28: Distances of Milu Vigilance Behaviours

Table 59: Milu Vigilance Distances in Spring and Summer
Distance of Stare (m)
Distance of Walk-Away (m)
Distance of Flee (m)

Spring
62
55
53

Summer
115
81
67

Significance
(α = 0.05)
*
ns
ns

Figure 29: Birth Season of Semi-Wild Milu

223. In view of the fact that construction noise is inevitable, it becomes a matter of minimizing
the construction noise and its impact on the milu and other wildlife in the nature reserve. The
noise control strategy include two major components: source control and path control32. Source
control is most highly prioritized because it is, in general, the most effective form of noise control
by eliminating a noise source before it is allowed to emit offensive noise levels. Source controls
which limit noise emissions or restrict allowable types or operating times of heavy equipment
are also the easiest to oversee on a construction project. Source control measures will be
combined with path control measures. Intervening pathways over which construction noise
propagates to the sensitive receptors can be effectively interrupted with noise barriers and/or
32

Please refer to the section on Rare Birds NR for more detailed discussion. Relevant techniques are highlighted
here.
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curtains, providing care is taken to completely block the line-of-sight between the noise source
and the affected receptors.
224. The source control measures to be routinely adopted for the project will include the
following: (i) time constraints – restricting work during milu‘s birth season of March through May
for the milu; (ii) equipment restrictions – restricting the type of equipment used; (iii) emission
restrictions – specifying stringent noise emission limits; (iv) substitution – using quieter methods
/ equipment when possible; (v) exhaust mufflers – ensuring equipment have quality mufflers
installed; (vi) lubrication and maintenance – well maintained equipment is quieter; (vii) reduced
power operation – use only necessary size and power; (viii) limit equipment on-site – only have
necessary equipment on-site; (ix) noise compliance monitoring – technician on site to ensure
compliance.
225. The path control measures to be adopted for the project will include: (i) noise barriers –
semi-permanent or portable steel barriers; (ii) noise curtains – flexible intervening curtain
systems hung from supports; (iii) enclosures – encasing localized and stationary noise sources.
Both stationary and mobile noise sources will be shielded by placing either a noise berm or wall
to enclose the construction area. Such a berm, if needed for only a relatively short period of time,
may be constructed of virtually any construction material. Noise wall enclosures can be
constructed of material such as construction grade plywood or sheet metal or blanket. They may
be built in sections which can be easily transported to the location needed, assembled,
disassembled after use, and moved for use at a new location.
226. Noise (operation phase). The major source of noise during the operation phase is the
six water pumps in the wetland habitat improvement area. Mitigation measures will include: (i) a
pump house for each pump to muffle the noise and ensure safety; (ii) use of semi-sunken water
pumping station to isolate noise, equip mounting silencers and vibration isolation at water pump
bases; (iii) strengthen maintenance on machinery and equipment to keep them in good
condition, regularly check the equipment; and (iv) green belts around the pumping station,
especially plant broad-leaved species, which can reduce noise.
227. Another source of noise during the operation phase is tourism. According to the World
Tourism Organization (WTO) 33 , each 10000 m2 in forest park can afford no more than 15
tourists, and in rural nature park no more than 15-17 people. In this project 15 is adopted.
Considering the available area for visitors is 73,337 m2, the visitor capacity of the NR would be
1,100 persons/day. The number of visitors in 2010 was 1,000 persons/day, which is still within
the carrying capacity. Moreover, the tourists are guided and the areas which the tourists can
visit are strictly controlled. The noise impact from tourists on the milu is expected to be
acceptable. Tourists are not allowed into the core zone areas where most of the Milu deer are,
and as such will not be able to get close to the Milu deer.
228. Wastewater (construction phase). Wastewater during construction comes mainly from
three sources: construction sites, machinery repair and maintenance shops and labour camps.
At the construction sites, wastewater will come from the leakage of oils and lubricants. If the
vehicles are well maintained, the leakage will be negligible. Another source of wastewater at the
construction sites is the faeces from the construction workers. The peak workforce is estimated
to be 300 workers. The construction machinery repair and maintenance shop will be located in
33

"Tourism Carrying Capacity" is defined by the World Tourism Organisation as ―T
he maximum number of people
that may visit a tourist destination at the same time, without causing destruction of the physical, economic, sociocultural environment and an unacceptable decrease in the quality of visitors' satisfaction‖.
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the Dafeng village besides the NR management office. The wastewater volume during peak
construction is estimated at 5 m3/d. The workers‘ camp will also be located in the village. With a
discharge factor of 0.9, the daily wastewater will be 27 m3/d during the peak construction period.
The detailed estimates of the pollutant generation are provided in Table 60.
Table 60: Estimated Water Pollutants from Construction Camp for Milu NR
Peak
300
27
8.10
4.05
0.68
4.05

No. of workers
3
Wastewater volume (m /d)
COD (kg/d)
BOD (kg/d)
NH3-N (kg/d)
SS (kg/d)

Average
150
13.5
4.05
2.03
0.34
2.03

229. Mitigation measures. All construction vehicles will be certified before they are allowed
to enter the construction sites. The certification stickers will be posted on the front window for
easy inspection. They will be maintained bi-weekly in the repair and maintenance shop. For the
machinery repair and maintenance shop, a settlement pond will be built to retain the sediment.
Oils will be gathered with a water-oil separator for recycling. The wastewater will then be
discharged into the wastewater treatment plant in the village for further treatment. After
treatment, the effluent will meet the class 1 of the PRC Integrated Wastewater Discharge
Standard (GB 8978-1996)34. Eco-toilets will be used in the enclosed work area. The eco-toilets
will be cleaned on a daily basis and disposed in the local sanitary landfill. With the above
mitigation measures the environmental impact of construction activities will be minimal.
230. Wastewater (operation phase). During the operation phase, the source of wastewater
will be tourists. With full tourist carrying capacity, the wastewater volume is estimated to be 8.4
m3/d. The wastewater will be treated with septic pond in the NR. The environmental impact will
be minimal.
231. Air quality. The operation of the construction equipment will l produce SO2, NOx and
CO2. However, the emission has low intensity, and is temporary and localized. Moreover the
project area is flat and open which is conducive to dilution and dispersion. The waste gas is not
anticipated to produce significant effect on the air quality in the NR.
232. Construction dust will come from earth excavation and transport. Under general weather
conditions (wind speed 2.5 m/s), construction dust affects a range of 150 m in the downwind
direction; and transport dust will affect a 60-m corridor along the transport route. A 5-m barrier
will be established around the construction site (see the noise impact section in the Rare Birds
NR for more detailed discussion), which will effectively reduce dust. The impact on the NR will
be minimal.
233. Solid waste (construction and operation phase). During the construction period, solid
waste will consist of: (i) waste from labour camps, estimated at 150 kg/d during peak
construction period; and (ii) recyclable packaging materials for the public education equipment
and other facilities (wooden boxes and cardboards), estimated at 2 tons in total. During the
operation period, garbage will be produced by NR management personnel (150 persons) and

34

Class 1 of PRC Integrated Wastewater Discharge Standard (GB 8978-1996) is applicable to protected areas.
The permissible limits are as follows: 6~9 for pH, 70 mg/l for SS, 20 mg/l for BOD, 100 mg/l for COD, 5 mg/l for
petroleum, 10 mg/l for animal and plant oils, and 15 mg/l for NH3-N.
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visitors (the full tourist carrying capacity is estimated at 1,100 persons/day). The total waste
production is estimated at 77 t/a.
234. Mitigation measures. Waste from labour camps located in the villages in the
experimental zone will be collected by the local sanitation bureau and disposed of in local
sanitary landfill. Packaging materials for the public education equipment and other facilities
(wooden boxes and cardboards) will be gathered and sold to the local recycling station. There is
a solid waste transfer station in the NR. The local sanitation bureau is contracted to transport
and dispose of the garbage in local sanitary landfill. No significant impact on the NR or local
environment is anticipated from the solid waste.
235. . The total estimated volumes of earthworks are presented in Table 61. All spoils will be
used as fill materials, and therefore no disposal is required.
Table 61: Balance of Earthworks for Milu NR
Spoil

Water source area improvement
Wetland habitat
Resting habitat improvement
improvement
Dredging of Fu river
Extension of public education center
Total

370,000
50,000
2,668
422,668

Fill
370,000
50,000
2,668
422,668

Total
370,000
370,000
100,000
5,336
845,336

Balance
-370,000
370,000
0
0
0

236. Soil erosion. The USLE method recommended in PRC‘s Technical Guidelines on
Environmental Impact Assessment – Surface Water Environment (HJ/T2.3-93) is adopted to
predict and analyze soil erosion. Taking into consideration the local climatic conditions, terrains
and soil types of the project area, the soil erosion is rated to be moderate at most (see Table 62
for reference).
Table 62: Estimated Soil Erosion in Milu NR
2

Erosion modulus (t / km • a)
Loss (mm / a)

Slight
< 200
< 0.15

Mild
~ 2,500
~ 1.9

Scale of Soil Erosion
Moderate
Strong
Very Strong
~ 5,000
~ 8,000
~ 15,000
~ 3.7
~ 5.9
~ 11.1

Severe
> 15,000
> 11.1

237. A series of soil erosion control measures will be adopted for the project. These
measures will include structural and biological. Structural measures include silt fences, rock
check dams, silt berms and retention ponds. Biological measures include grass channels,
vegetative filter strip and wetlands. With the above measures and in consideration of the flat
terrains of the project area, the soil erosion and its impact on the coastal ecosystem are
anticipated to be insignificant.

Silt Fence

Grass Strip
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Retention Pond

238. Habitat integrity. The project interventions focus on wildlife habitat restoration which will
have a positive impact on the integrity of the coastal ecosystem. Restoration will be carried
based on the ecological principles to make the habitat more diverse and stable. The
construction of infrastructures will take place in the already built-up area (which occupies
approximately 0.22% of the total area of the NR), and it is not anticipated to cause significant
impact on habit integrity.
239. There are more than 200 species of wild plants in the NR which belong to 53 families,
159 genera, including the wild soybean which is under national protection (class 2). The wild
soybean is found in the first core zone. The proposed mitigation measures include: (i) undertake
construction activities in the winter season; and (ii) gather surface soils before construction and
reuse the surface soils after the construction is completed. The impact on the wild soybean is
expected to be minimal.
240. The main protected species in this area are the milu (first class protection), and river
deer, hog, badger, fox, yellow wolf, hare, leopard cat, and birds (second class protection). There
are 315 kinds of birds in protected areas, among which 36 are protected species. During the
construction period the animal and birds, including the milu, will have the ability to avoid the
construction sites which are enclosed by 5-m-tall sound barriers. In view that the construction
sites account for a small portion of the total NR, the impact at the species level is anticipated to
be insignificant.
241. Relocation of milu deer. The transfer of the about 400 Milu deer has also been
identified as a possible risk. Without proper planning, agreements, and supervision there is a
possibility that the overall number may decline temporarily. The JPG will ensure that the
authorities of the DMNNR, supervised by an ADB endorsed International NGO, will prepare a
Milu deer relocation plan describing the selection criteria, transfer arrangements, and
supervision of the process, prior to the transfer of the Milu deer.
242. The most likely relocation zone is the third core zone, a wild-release area which covers
1,000 ha. However, the coast along the NR is sedimentary and grows towards the sea. As of
today there are approximately 4,700 ha of growth along the NR‘s official boundary in the
direction towards the sea (Figure 30). Consisting of mudflat (45%), spartina (25%), seepweed
(15%) and mixed reed-cogongrass and other 15% in succession from sea to the milu NR‘s east
border, the growth area is favourable habitat for the milu. The space requirement in this area is
estimated at 2.5~3 ha per head of milu. The carrying capacity of the combined area of the core
zone and the growth area at 5,700 ha can accommodate 1,900~2,280 individuals of milu. At
present, the wild release milu population in this area is 180. If the 416 individuals of milu are
relocated to this area, the population in the combined third core zone and the growth area will
total 596, which is still within the carrying capacity of 2,280.
243. The newly grown coastal wetlands of 4,700 ha are state-owned land under the
administration of the Yancheng Municipal Government. Jiangsu Forestry Bureau (as delegated
responsible authority for the milu NR) and the YMG (as land owner of the newly grown coastal
wetland area) confirmed that the milu can use freely, since there is no fence between the third
core zone and the growth area. The 180 heads of wild-release are using the third core zone and
newly grown coastal wetlands.
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Figure 30: Newly grown coastal wetlands

244. Zoning of milu nature reserve. There is a need to conduct the zoning for the NR, as
the zoning has never been conducted since its establishment. As such, automatically the entire
NR is temporary classified as ‗core zone‘. The proposed re-zoning plan includes the designation
of 333.3 ha (5,000 mu) of the first core zone where the existing administrative and ecotourist
infrastructures and proposed public education protection facilities are located into an
experimental zone. As a compensation, the equivalent area of 333.3 ha (5,000 mu) of the newly
grown coastal wetlands will be given to the milu NR. This added coastal area represents better
quality habitat for the milu compared to the re-zoned experimental zone where administrative
and public education infrastructures and visitors (300,000/yr at present) produces greater
disturbances to the milu population. Thus, the proposed re-zoning plan will comply with the ―
no
reduction of natural habitat‖ of the PRC‘s Regulation on Management of Nature Reserves (1994)
and the ―
no net loss‖ requirement of ADB‘s Safeguard Policy Statement (2009). A map showing
the proposed re-zoning plan is shown in Figure 31.
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Figure 31: Re-zoning of Core Zone Areas

245. The MEP has instructed the JPG to ensure that the YMG and PIU to complete the rezoning of the non-restoration subcomponent area of the Milu NR into an experimental zone, and
to place at least an equivalent area into the core zone to compensate the loss of the core zone.
An assurance has been agreed that the JPG will ensure that the non-restoration components in
the core zone of the Milu NR shall not commerce until an official approval of the re-zoning
(including compensatory addition of an equivalent area into the core zone) is granted by the
State Council.
5.

Potential Impacts and Mitigation Measures for Sheyang Forest Farm

246. Noise (construction phase). The construction noise will come mainly from the
excavation of earth, material transportation and road construction. Since the construction
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machinery used here is similar to that for the Rare Birds NR wetland restoration project, the
noise levels are also similar.
247. The most sensitive season for the birds is the breeding months. In the Sheyang forest
farm, the breeding season falls within March and April. It is therefore proposed that construction
activities that emit strong noise (such as earth moving) should be suspended during the
breeding season. Night construction will not be allowed.
According to the long-term
observations, the safe distance for construction activities for avoiding noise impact on birds
ranges from 200 m to 500 m. On the basis of acoustic attenuation, a noise source with a level of
84 dB(A) will decline to 49 dB(A) after a distance of 500 m. A 5-m-tall sound barrier will be
erected for each construction site, which will halve the safe distance to 100 m to 250 m.
Moreover, low-noise construction machinery will be selected. The machinery will be certified to
meet the regulatory noise emission standards. Meanwhile the construction machinery will be
maintained and repaired regularly. Moreover, construction vehicles will be required to control
speed and ban horn-blowing. The combination of mitigation measures is anticipated to reduce
the impact on wildlife to acceptable levels.
248. Noise (operation phase). The major source of noise will be the operation of the water
pumps, vehicles and visitors. The visitors and guest vehicles are intermittent and restricted to
the administrative areas, and thus are anticipated to have minimal impact on the wildlife in the
forest farm. The working vehicles on the patrol roads will be another noise source. But the
sources are intermittent, and the noise level from the upgraded roads will be lower than the
present level as the improved road surface will reduce the generation of noise. There are three
pumping stations at Zhanan, Dongfeng and Fangqiang. The submersible pumps will be used
and each pump will be covered with a pump house (see discussion on Rare Birds NR). The
predicted noise levels are presented in Figure 32 and Figure 33. As can be seen from the
figures, the day-time noise levels can meet the class 0 of the PRC Ambient Acoustic Standards
(GB 3096-2008), but the night-time noise levels exceed the standard at all locations. However,
the violations are due to natural factors, including wind, movement of tree leaves and sea waves.
No mitigation measures are practical or necessary.
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Figure 32: Noise Contours for Pump Houses at Sheyang Forest Farm
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Figure 33: Day-Time (left) and Night-time (right) Noise Distribution at Sheyang Forest
Farm during Operation

249. Air Pollution (construction phase). Anticipated sources of air pollution from
construction activities include: (i) dust generated from earth excavation, loading, hauling, and
unloading; (ii) dust generated by the movement of vehicles and heavy machinery on unpaved
access and haul roads; (iii) dust from aggregate preparation, concrete-mixing, and haulage
activities; and (iv) exhaust from vehicles and equipment. The main machineries used in
construction are trolley, excavators, bulldozers, concrete mixers and dump truck which will
definitely cause gaseous air pollution and the main contaminants are NO2 and CO.
250. A major impact is construction dust which occurs mainly in the period of earth excavation.
The quantity of dust depends on the force of the wind, the humidity of material, the level of
construction and the state of the site. It is estimated that under the general condition (the
average wind speed of 2.5 m/s) in the area of 150 m downwind from the construction site, the
dust becomes less apparent. For transport dust, the impact extends 60 m on both sides of the
transport routes.
251. A series of mitigation measures are proposed for reducing the impact of air emissions on
the wildlife in the forest farm. First, the 5-m-tall sound barrier will also help control air emissions.
Second, construction material sites (mainly sand and gravel) and concrete-mixing sites will be
located at least 500 away from wildlife habitat. Third, water will be sprayed during dry, windy
days to suppress dust. Fourth, construction vehicles will be required to control speed, control
over-leading and fitted with cover. Fifth, construction machinery will be required to be certified
and maintained regularly. With the above mitigation measures, the impact of construction on air
quality of the forest farm is anticipated to be insignificant.
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252. Air Pollution (operation phase). There are no incremental air emissions during Project
operation. No impact on air quality is anticipated; and no mitigation is necessary.
253. Wastewater (construction phase). Wastewater during construction comes mainly from
three sources: construction sites, machinery repair and maintenance shops and labour camps.
At the construction sites, wastewater will come from the leakage of oils and lubricants. If the
vehicles are well maintained, the leakage will be negligible. Another source of wastewater at the
construction sites is the faeces from the construction workers. The peak workforce is estimated
to be 200 workers. The construction machinery repair and maintenance shop will be located
adjacent to the forest farm administrative area. The wastewater volume during peak
construction is estimated at 3 m3/d. The workers‘ camp will also be located in the administrative
area. With a discharge factor of 0.9, the daily wastewater will be 18 m 3/d during the peak
construction period. The detailed estimates of the pollutant generation are provided in Table 63.
Table 63: Estimated Water Pollutants from Construction Camp at Sheyang Forest Farm
Peak
200
18
5.63
2.70
0.45
2.70

No. of workers
3
Wastewater volume (m /d)
COD (kg/d)
BOD (kg/d)
NH3-N (kg/d)
SS (kg/d)

Average
100
9
2.70
1.35
0.23
1.35

254. All construction vehicles will be certified before they are allowed to enter the construction
sites. The certification stickers will be posted on the front window for easy inspection. They will
be maintained bi-weekly in the repair and maintenance shop. For the machinery repair and
maintenance shop, a settlement pond will be built to retain the sediment. Oils will be gathered
with a water-oil separator for recycling. The wastewater will then be discharged into the
wastewater treatment plant in the village for further treatment. After treatment, the effluent will
meet the class 1 of the PRC Integrated Wastewater Discharge Standard (GB 8978-1996)35.
Eco-toilets will be used in the enclosed work area. The eco-toilets will be cleaned on a daily
basis and disposed in the local sanitary landfill. With the above mitigation measures the
environmental impact of construction activities will be minimal.
255. Wastewater (operation phase). The water quality in the Sheyang forest farm will
improve, owing to project interventions including drainage improvement, forest improvement,
increased diversity in tree species, increased resilience to pest and decreased use of pesticides.
The wastewater during operation will come from the staff and visitors. It is estimated that the
visitors to the forest farm will increase by 10%. The combined staff and visitor population in the
forest farm is estimated to be 530 persons/d, including 30 staff and 500 visitors. Taking into
consideration of the visitor types (i.e., half-day, whole-day and overnight), the total sewage
volume from staff and visitors will be 6 m3/d. The following aerated underground treatment will
used:

35

Class 1 of PRC Integrated Wastewater Discharge Standard (GB 8978-1996) is applicable to protected areas.
The permissible limits are as follows: 6~9 for pH, 70 mg/l for SS, 20 mg/l for BOD, 100 mg/l for COD, 5 mg/l for
petroleum, 10 mg/l for animal and plant oils, and 15 mg/l for NH3-N.
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256. The raw sewage will have a COD concentration of 300 mg/l, BOD 150 mg/l, NH3-N 25
mg/l and SS 150 mg/l. After the treatment, the effluent will meet the PRC Irrigation Water
Quality Standards (GB 5084-2005) (COD of 200 mg/l, BOD 100 mg/l and SS 200 mg/l). There
are more than 480 ha of farmland in the forest farm, and effluent will be used for irrigating the
farmland. The impact on water quality will be negligible.
257. Spoil and borrow. The total volumes of earthworks for the subcomponents are listed in
Table 64. As can be seen from the table, the spoil and borrow are balanced.
Table 64: Earthworks for Sheyang Forest Farm
Land levelling
Waterway dredging
River embankment
Fire patrol roads
Total

Spoil
5.19
10.67
4.62
20.48

Volume (104 m3)
Borrow
Total
5.79
10.98
10.67
0.84
0.84
13.85
18.47
20.48

40.96

Balance
-0.60
10.67
-0.84
-9.23
0.00

258. Solid waste (construction phase). Solid waste during construction comes mainly from
the construction workers at the construction site and in the labour camp. The daily waste
production at the construction site is estimated at a total of 50 kg during peak construction with
200 construction workers. The solid waste will comprise mainly lunch boxes and leftover food.
Garbage cans will be placed at the construction site, and will be cleaned on a daily basis. The
garbage will be taken to the forest farm administrative area where they will be disposed of
together with the garbage from the labour camps, administrative office building and the staff
canteen. The construction camp will be situated adjacent to the administrative area. The
garbage generation from the labour camp during peak construction is estimated to be 100 kg/d,
comprising of kitchen and personal wastes. The regular generation of garbage by the staff is
about 30 kg/d. The combined garbage volume will be 80 kg/d during peak construction. The
garbage will be sorted, and recyclables (about 40%) will be collected and sold to local recycling
stations. Organic wastes from the kitchen and canteen (40%) will be composted at the site and
used as organic fertilizers. The remaining wastes (about 20% or 16 kg/d) will be collected by the
local sanitation bureau and disposed of in the local sanitary landfill. The impact on the
environment will be minimal.
259. Solid waste (operation phase). When the project becomes operational, the staff and
visitors will total 530. The garbage generation is estimated at 130 kg/d. The garbage will be
sorted, and recyclables (about 40%) will be collected and sold to local recycling stations.
Organic wastes from the kitchen and canteen (40%) will be composted at the site and used as
organic fertilizers. The remaining wastes (about 20% or 26 kg/d) will be collected by the local
sanitation bureau and disposed of in the local sanitary landfill. The impact on the environment
will be minimal.

112

260. Habitat impact. The project will permanently occupy 147.2 ha of land, mainly used for
upgrading of patrol roads. But the upgrading will take place on the existing roadbeds, without
the occupation of new land or the falling of trees. Therefore the impact of project construction on
wildlife habitat is negligible. The construction will require the temporary occupation of 531.2 ha
of land for forest improvement, water system dredging and patrol roads. The occupation is
temporary and will be restored immediately after construction. The impact of construction on
wildlife habitat is therefore insignificant.
261. The reforestation and forest improvement will enlarge and improve the quality of the
forest habitat and is therefore beneficial for wildlife. The improvement to the forest habitat after
the restoration interventions is showed in Table 65. After the restoration, forested area will
increase by 39.6 ha, including 12.5 ha of Chinaberry (Melia azedarach) that is preferred by the
white-cheeked starling. The incremental water surface of 24 ha is also a preferred habitat for the
forest birds.
Table 65: Forest Habitant Improvement after Restoration

White-cheeked
starling habitat
restoration
(185 ha)
Summary

Before Project (ha)
Populus I.
Dawn redwood
Chines fir

53.2
3.5
2.7

/

/

/
/
/
59.4 ha of forest, forest cover at 32.1%

/
/
/

After Project (ha)
24
Water surface
2.4
Swamp
40.8
Acacia-Platycodon grandiflorum
Chinese
scholartree-Salvia
22
miltiorrhiza
15
Mulberry-medlar
12.5
Chinaberry
9.4
Mixed forest
99 ha of forest, 24 ha of water surface, 2.4 ha of
swamp

262. The forest improvement interventions will reduce the dominance of Populus I. and
reforestation the existing farmland. The increased diversity of tree species will bring about many
ecological benefits, such as increased resilience to pest. The details are provided in Table 66.
Table 66: Increased Diversity of Tree Species from Forest Improvement Subcomponent

Zhanan area
(93.5 ha)

Summary
Zhanan area
(49.4 ha)
Summary
NE section of Shengli
area
(40.5 ha)
Summary
SW section of
Shengli area
(50.9 ha)
Summary
Fangqiang area
(50.9 ha)

Before Project (ha)
Populus I.
46.0
Farmland
17.1
/
/
/
/
/
/
/
/
/
/
46 ha of forest, forest cover at 49.2%
Populus I.
34.9
Farmland
8.2
43.1 ha of forest, forest cover at 87.25%
Populus I.
3.57
Farmland
36.93
/
/
/
/
3.57 ha of forest, forest cover at 8.8%
Populus I.
9.6
Farmland
39.3
/
/
9.6 ha of forest, forest cover at 18.86%
Populus I.
24.6
Gingko
5.8
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After Project (ha)
Bald cypress
25.8
Ascendens mucronatum
23.4
Cryptomeria fortunei
7.1
Taxodium ascendens
5.5
Dawn redwood
3.2
Magnolia grandiflora
18.7
Ligustrum lucidum
9.8
93.5 ha of forest, forest cover at 100%
Floral trees and shrubs
49.4
/
/
49.4 ha of forest, forest cover at 100%
Liquidambar styraciflua
18.1
Idesia polycarpa Maxim
14.1
Fruit trees
5.52
Acer rubrum
2.76
40.5 ha of forest, forest cover at 100%
Liquidambar formosana
20.2
Zelkova serrata
22.6
Koelreuteria integrifoliola
15.99
40.5 ha of forest, forest cover at 100%
Gingko
30.4
Goldenrain tree
10.3

Before Project (ha)
Goldenrain tree
10.3
Zelkova serrata
2.9
Chinese toon
1.5
Java bishopwood
5.8
50.9 ha of forest, forest cover at 100%

Summary

After Project (ha)
Zelkova serrata
2.9
Chinese toon
1.5
Java bishopwood
5.8
/
/
50.9 ha of forest, forest cover at 100%

263. The demonstration on agroforestry (including forest-medicinal herb and forest-melon
intercropping) will increase the forest cover and in the meantime improve the financial
sustainability of the forest farm. Details are shown in Table 67.
Table 67: Forest Improvement with Agroforestry Demonstration
SW
section
Dongfeng area
(47.6 ha)
Summary
Xinyanggang
area
(35.9 ha)
Summary

of

Before Project (ha)
Dawn redwood
7.7
Populous I.
15
Farmland
3.8
22.7 ha of forest, forest cover at 47.7%
Gingko

2.3

Populus I.

11

Farmland
5.34
13.3 ha of forest, forest cover at 37.05%

After Project (ha)
Populus I.-melon intercropping
26.5
Gingko-melon intercropping
21.1
/
/
50.9 ha of forest, forest cover at 100%
Populus I.-medicinal herb
23.7
intercropping
Gingko-medicinal herb
12.2
intercropping
/
/
35.9 ha of forest, forest cover at 100%

264. Usage of water and agrochemicals. There are about 500 mu of cotton and 490 mu of
wheat grown in the Sheyang forest farm. Since it is ―
intercropping‖, the risk of pest infections
and plant diseases is substantially low than the large-scale, intensive monoculture agriculture
seen elsewhere. The average rate of application is 50 g per mu for cotton and 25 g for wheat.
Only low-toxicity, low-residual pesticides are used. The proposed intervention is not expansion,
but re-structuring. There will be no additional use of water.
6.

Potential Impacts and Mitigation Measures for Dafeng Forest Farm

265. Noise (construction phase). The construction noise will come mainly from the
excavation of earth, material transportation and road construction. Since the construction
machinery used here is similar to that for the Rare Birds NR wetland restoration project, the
noise levels are also similar.
266. The most sensitive season for the birds is the breeding months. In the Dafeng forest
farm, the breeding season falls within March and April. It is therefore proposed that construction
activities that emit strong noise (such as earth moving) should be suspended during the
breeding season. Night construction will not be allowed. According to the long-term
observations, the safe distance for construction activities for avoiding noise impact on birds
ranges from 200 m to 500 m. On the basis of acoustic attenuation, a noise source with a level of
84 dB(A) will decline to 49 dB(A) after a distance of 500 m. A 5-m-tall sound barrier will be
erected for each construction site, which will halve the safe distance to 100 m to 250 m. Lownoise construction machinery will be selected. The machinery will be certified to meet the
regulatory noise emission standards. Meanwhile the construction machinery will be maintained
and repaired regularly. Moreover, construction vehicles will be required to control speed and
ban horn-blowing. The combination of mitigation measures is anticipated to reduce the impact
on wildlife to acceptable levels.
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267. Noise (operation phase). The major source of noise will be the operation of the water
pumps, vehicles and visitors. The visitors and guest vehicles are intermittent and restricted to
the administrative areas, and thus are anticipated to have minimal impact on the wildlife in the
forest farm. The working vehicles on the patrol roads will be another noise source. But the
sources are intermittent, and the noise level from the upgraded roads will be lower than the
present level as the improved road surface will reduce the generation of noise. There are 2
pumping stations at the wetland restoration site. The submersible pumps will be used and each
pump will be covered with a pump house (see discussion on Rare Birds NR). The predicted
noise levels are presented in Figure 34, Figure 35 and Figure 36. As can be seen from the
figures, the day-time noise levels can meet the class 0 of the PRC‘s Ambient Acoustic
Standards (GB 3096-2008), but the night-time noise levels exceed the standard at all locations.
However, the violations are due to natural factors, including wind, movement of tree leaves and
sea waves. No mitigation measures are practical or necessary.
Figure 34: Noise Contours for Pump Houses at Dafeng Forest Farm during Operation
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Figure 35: Day-Time Noise at Dafeng Forest Farm during Pump Operation

Figure 36: Night-Time Noise at Dafeng Forest Farm during Pump Operation
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268. Air pollution (construction phase). Anticipated sources of air pollution from
construction activities include: (i) dust generated from earth excavation, loading, hauling, and
unloading; (ii) dust generated by the movement of vehicles and heavy machinery on unpaved
access and haul roads; (iii) dust from aggregate preparation, concrete-mixing, and haulage
activities; and (iv) exhaust from vehicles and equipment. The main machineries used in
construction are trolley, excavators, bulldozers, concrete mixers and dump truck which will
definitely cause gaseous air pollution and the main contaminants are NO2 and CO.
269. A major impact is construction dust which occurs mainly in the period of earth excavation.
The quantity of dust depends on the force of the wind, the humidity of material, the level of
construction and the state of the site. It is estimated that under the general condition (the
average wind speed of 2.5 m/s) in the area of 150 m downwind from the construction site, the
dust becomes less apparent. For transport dust, the impact extends 60 m on both sides of the
transport routes.
270. A series of mitigation measures are proposed for reducing the impact of air emissions on
the wildlife in the forest farm. First, the 5-m-tall sound barrier will also help control air emissions.
Second, construction material sites (mainly sand and gravel) and concrete-mixing sites will be
located at least 500 away from wildlife habitat. Third, water will be sprayed during dry, windy
days to suppress dust. Fourth, construction vehicles will be required to control speed, control
over-leading and fitted with cover. Fifth, construction machinery will be required to be certified
and maintained regularly. With the above mitigation measures, the impact of construction on air
quality of the forest farm is anticipated to be insignificant.
271. Air pollution (operation phase). There are no incremental air emissions during Project
operation. No impact on air quality is anticipated; and no mitigation is necessary.
272. Wastewater (construction phase). Wastewater during construction comes mainly from
three sources: construction sites, machinery repair and maintenance shops and labour camps.
At the construction sites, wastewater will come from the leakage of oils and lubricants. If the
vehicles are well maintained, the leakage will be negligible. Another source of wastewater at the
construction sites is the faeces from the construction workers. The peak workforce is estimated
to be 200 workers. The construction machinery repair and maintenance shop will be located
adjacent to the forest farm administrative area. The wastewater volume during peak
construction is estimated at 3 m3/d. The workers‘ camp will be located in the administrative area.
With a discharge factor of 0.9, the daily wastewater will be 18 m 3/d during the peak construction
period. The detailed estimates of the pollutant generation are provided in Table 68.
Table 68: Water Pollutants from Construction Camp at Dafeng Forest Farm
Peak
200
18
5.63
2.70
0.45
2.70

No. of workers
3
Wastewater volume (m /d)
COD (kg/d)
BOD (kg/d)
NH3-N (kg/d)
SS (kg/d)

Average
100
9
2.70
1.35
0.23
1.35

273. All construction vehicles will be certified before they are allowed to enter the construction
sites. The certification stickers will be posted on the front window for easy inspection. They will
be maintained bi-weekly in the repair and maintenance shop. For the machinery repair and
maintenance shop, a settlement pond will be built to retain the sediment. Oils will be gathered
with a water-oil separator for recycling. The wastewater will then be discharged into the
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wastewater treatment plant in the village for further treatment. After treatment, the effluent will
meet the class 1 of the PRC Integrated Wastewater Discharge Standard (GB 8978-1996)36.
Eco-toilets will be used in the enclosed work area. The eco-toilets will be cleaned on a daily
basis and disposed in the local sanitary landfill. With the above mitigation measures the
environmental impact of construction activities will be minimal.
274. Wastewater (operation phase). The water quality in the Dafeng forest farm will improve,
owing to project interventions including drainage improvement, forest improvement, increased
diversity in tree species, increased resilience to pest and decreased use of pesticides. The
wastewater during operation will come from the staff and visitors. It is estimated that the visitors
to the forest farm will increase by 10%. The combined staff and visitor population in the forest
farm is estimated to be 530 persons/d, including 30 staff and 500 visitors. Taking into
consideration of the visitor types (i.e., half-day, whole-day and overnight), the total sewage
volume from staff and visitors will be 6 m3/d. The following aerated underground treatment will
used:
Air
Sewage

Regulating
Pond

A/O
Pond

Sedimentation
Tank

Disinfection
Pond

Filtration
Tank

Irrigation
275. The raw sewage will have a COD concentration of 300 mg/l, BOD 150 mg/l, NH3-N 25
mg/l and SS 150 mg/l. After the treatment, the effluent will meet the PRC Irrigation Water
Quality Standards (GB 5084-2005) (COD of 200 mg/l, BOD 100 mg/l and SS 200 mg/l). There
are more than 50 ha of farmland and some 2,000 ha of forests. The effluent will be used for
irrigating the farmland and forests. The impact on water quality will be negligible.
276. Spoil and borrow. The total volumes of earthworks for the subcomponents are listed in
Table 69. As can be seen from the table, the spoil and borrow are balanced.
Table 69: Balance of Earthworks for Dafeng Forest Farm
4

Waterway dredging
Forest improvement
River embankment
subcomponent
Fire patrol roads
Wetland restoration subcomponent
Total

Spoil
89.0
0
1.86
4.94
95.80

3

Volume (10 m )
Borrow
Total
34.28
123.28
50.38
50.38
6.19
8.05
4.94
4.94
96.31

192.11

Balance
54.71
-50.38
-4.33
0
0

277. Solid waste (construction phase). Solid waste during construction comes mainly from
the construction workers at the construction site and in the labour camp. The daily waste
production at the construction site is estimated at a total of 50 kg during peak construction with
200 construction workers. The solid waste will comprise mainly lunch boxes and leftover food.
Garbage cans will be placed at the construction site, and will be cleaned on a daily basis. The
36

Class 1 of PRC Integrated Wastewater Discharge Standard (GB 8978-1996) is applicable to protected areas.
The permissible limits are as follows: 6~9 for pH, 70 mg/l for SS, 20 mg/l for BOD, 100 mg/l for COD, 5 mg/l for
petroleum, 10 mg/l for animal and plant oils, and 15 mg/l for NH 3-N.
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garbage will be taken to the forest farm administrative area where they will be disposed of
together with the garbage from the labour camps, administrative office building and the staff
canteen. The construction camp will be situated adjacent to the administrative area. The
garbage generation from the labour camp during peak construction is estimated to be 100 kg/d,
comprising of kitchen and personal wastes. The regular generation of garbage by the staff is
about 40 kg/d. The combined garbage volume will be 90 kg/d during peak construction. The
garbage will be sorted, and recyclables (about 40%) will be collected and sold to local recycling
stations. Organic wastes from the kitchen and canteen (40%) will be composted at the site and
used as organic fertilizers. The remaining wastes (about 20% or 18 kg/d) will be collected by the
local sanitation bureau and disposed of in the local sanitary landfill. The impact on the
environment will be minimal.
278. Solid waste (operation phase). When the project becomes operational, the staff and
visitors will total 540. The garbage generation is estimated at 140 kg/d. The garbage will be
sorted, and recyclables (about 40%) will be collected and sold to local recycling stations.
Organic wastes from the kitchen and canteen (40%) will be composted at the site and used as
organic fertilizers. The remaining wastes (about 20% or 28 kg/d) will be collected by the local
sanitation bureau and disposed of in the local sanitary landfill. The impact on the environment
will be minimal.
279. Habitat impact. The project will permanently occupy 18.84 ha of land, mainly used for
upgrading of patrol roads (18.8 ha). But the upgrading will take place on the existing roadbeds,
without the occupation of new land or the falling of trees. Therefore the impact of project
construction on wildlife habitat is negligible. The construction will require the temporary
occupation of 630.4 ha of land for forest improvement, water system dredging and patrol roads.
The occupation is temporary and will be restored immediately after construction. The impact of
construction on wildlife habitat is therefore insignificant.
280. Habitat improvement. The before-project and after-project changes in land use types in
the project area under the forest improvement subcomponent are presented in Table 70.

Table 70: Land Use Changes under Forest Improvement Subcomponent
Tree Species
Populus I.
Populus
I.
and
Metasequoia
glyptostroboides
Metasequoia glyptostroboides
Melia azedarach
Populus I. and Catalpa bungei
Honey locust and Acer pseudoplatanus
Bischoffia javanica
Koelreuteria integrifoliola
Fallow land
Taxodium ascendens x mucronatum
Total

Before Project
Area (ha)
%
215.29
48.3
166.78
37.4

Area (ha)
210.96
162.81

After Project
%
47.3
36.5

41.82
5.96
2.3
6.67
3.87
1.8
1.53

9.4
1.3
0.5
1.5
0.9
0.4
0.3

33.34
5.96
2.3

7.5
1.3
0.5

30.65

6.9

446.02

100

446.02

100

281. As can be seen from the table, there is a slight increase of forested land by converting
1.8 ha of fallow land into forested land. The proposed interventions change the forest structure
slightly. Taxodium ascendens x mucronatum will be planted to replace the short arbour tree
species (dungarunga), such as honey locust and Acer pseudoplatanus, and medicinal tree
species, which have lower wind-breaking ability, and other common species (such as Populus I.
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and dawn redwood (Metasequoia glyptostroboides). Taxodium ascendens x mucronatum is a
tree species that has strong adaptability, grows fast, good shape and strong resilience to pests
and diseases. It is suitable for coastal saline soil.
282. Thinning will be undertaken to increase the resilience of forests. It can make the trees
stronger and their roots deeper, thus increasing their wind-breaking ability. This is important as
the Dafeng forest farm is a coastal protection forest. Dafeng forest farm has a thinning period of
15 years. The species under the tree canopy are well developed. The forest improvement
interventions will increase resilience to pests and diseases, and maintain biodiversity. The
improvement in fire prevention and drainage and the forest pest early warning system will
further improve the forests.
283. The Wetland Restoration Subcomponent will restore the coastal wetland to provide
suitable habitat for water deer and the milu. A wildlife observation station will also be
established to improve the ecological research capability for wildlife protection.
284. Milu and rare birds. The Dafeng forest farm is situated in the experimental zone
adjacent to the Milu NR. The forest improvement area is not located in the milu activity area and
therefore the construction phase will not have significant impact on the Milu NR. The wetland
restoration area is 200 m north to the third core zone of the Milu NR. Since the third core zone is
a wild release area for the milu and there is no barrier between the NR and the forest farm, the
wetland restoration area is also frequented by the milu. The construction will therefore have
some impact on the wild-released milu. The same mitigation measures proposed for the Milu
NR component will be adopted. The residual impact is judged to be insignificant, considering
that: (i) the construction will be temporary; and (ii) the milu has the ability to avoid the impact.
Once restored, the wetland will become an enlarged habitat for the milu.
285. As for the rare birds, the Dafeng forest farm is not part of the habitat for the red-crowned
crane, and therefore the construction activities will impact this protected species. For the longterm, the improved and protected forests and the restored wetland restoration will improve the
Jiangsu coastal wetland as a whole and therefore will be generally beneficial for the redcrowned crane. On the other hand, the wetland restoration area is a habitat for many migratory
wetland birds. In the spring (late March and late May) and autumn (early August and late
October), many migratory water birds stop here to feed and rest in the wetlands. Construction
activities will be scheduled to avoid the two periods. Meanwhile, the same mitigation measures
proposed for the Milu NR and Rare Birds NR components will be adopted to minimize
construction impacts on the wetland birds. Since the construction activities are temporary in
nature, the impact on the birds is assessed to be minor.
7.

Socioeconomic and Cultural Impacts

286. Land acquisition and resettlement. The project has been classified as category A for
involuntary resettlement in line with ADB‘s Safeguard Policy Statement (2009). There will be
economic displacement of 156 households due to the non-renewal of land use leases, which will
expire before the commencement of project activities on the respective land. However, the
livelihood of the economically displaced persons will be safeguarded by providing new leases
for replacement land and an alternative fish pond. A total of 493 persons in 156 households will
be affected by economic displacement. An income and livelihood rehabilitation plan, including
training for alternative employment, has been developed. Both internal and external monitoring
will be conducted; and additional measures will be undertaken, if necessary.
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287. Ethnic minorities. The project has been classified as category C for indigenous peoples
in line with ADB‘s Safeguard Policy Statement (2009). The population in the project area is
ethnically homogenous, of mainstream Han ethnicity; therefore, the project has no impact on
ethnic minority communities. According to the socioeconomic survey, there are no ethnic
minorities living in the project area.
288. Other social issues. No other social risks and/or vulnerability are anticipated as a result
of the project. The project construction workers will be engaged locally. Prevention and control
of transmissible diseases and HIV/AIDS, and community disturbance training and sensitization
will be provided to the contractors, as well as drug and human trafficking education will be
provided the local communities, ensured in the loan assurances and monitored in the social
action plans. Core labour standards will be implemented. Civil works contracts will stipulate
priorities to (i) employ local people for works, (ii) ensure equal opportunities for women and men,
(iii) pay equal wages for work of equal value, and to pay women‘s wages directly to them; and
(iv) not employ child or forced labour. Specific targets for employment equity have been
included in the gender action plan (GAP).
289. Cultural resources. No impacts on cultural resources were identified during the
environmental assessment. However, ‗chance find‘ procedures have been incorporated in the
EMP. If an important site is unearthed, work should be stopped immediately and the matter
promptly referred to the county, municipal, provincial or state level relics agencies for evaluation
and decision on appropriate actions. The local relics bureau will be contacted immediately when
any relic is discovered during excavation. Cultural heritage sites will be preserved where
identified. In accordance with the PRC regulations, no person shall destroy, damage, deface,
conceal, or otherwise interfere with a relic.
8.

Cumulative Impacts

290. Background. No immediate cumulative impacts from the projects have been identified.
However, the success of the project is dependent on potential threats that result from
Governmental development activities in and around the project areas. The most important
planning documents programs are the Jiangsu Coastal Development Plan (2007-2020) (JCDP)
and the Yancheng Coastal Development Plan (2007-2020) (YCDP), which include the
conversion of wetland to commercial fish ponds (some of which takes place in the buffer and
experimental zones of the Rare Birds NR) and farmland, wind power development (some of
which takes places in the experimental zone), and industrial and port development and urban
expansion. In accordance with the PRC Environmental Impact Assessment Law (2003), a Plan
EIA was undertaken in parallel to the preparation of the JCDP. Comments from five rounds of
environmental reviews as part of the Plan EIA between May 2008 and May 2009 were
incorporated into the various drafts of the JCDP. The environmental priorities of the JCDP and
the YCDP are incorporated into the local 12th FYP. Further details on the JCDP and the YCDP
are described below.
291. Jiangsu coastal development plan. The Jiangsu Coastal Development Plan covers
the municipalities of Lianyungang, Yancheng and Nantong between 2009 and 2020. The
coastal Jiangsu area has a total area of 32,500 km2 and a total population of 19.64 million (2008
data). The JCDP was approved by the State Council in September 2009 and thus became a
national development strategy. It aims for coastal Jiangsu to become a new growth pole for
eastern PRC and the eastern gateway to the ―
Euro-Asia continental bridge‖, by taking
advantage of the strategic location and abundant resources. The economic targets for 2012
include per-capita GDP to reach CNY 40,000 (from CNY 24,760 in 2008), improved industrial
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structure with advanced manufacturing as the lead industry, urbanization rate to reach 45% by
2012 (65% by 2020), coordinated urban-rural development, and the key ecological function
zones to cover 15% of the territory. The Plan is further broken down into several development
programs on: (i) ports; (ii) transportation corridors, consisting of railway, airway, inland waterway,
expressway and highway networks; (iii) water resources development and protection, to ensure
a secure supply of water resources, control of floods and mitigation of coastal disasters such as
hurricanes and coastal waves; (iv) energy development and distribution, including development
of renewable and new energy (e.g., wind, nuclear, biomass and solar); (v) modernized
agriculture, including grain supply security, green and organic agriculture and agro-processing;
(vi) marine fishery, including marine production, aquaculture and aquatic product processing;
and (vii) the service sector, including commerce and trade, logistics, tourism, and research and
development. The Plan also includes the reclamation of 2.70 million mu (180,000 ha) of coastal
mudflats, including 855,000 mu (57,000 ha) in Yancheng of which 700,000 mu (46,667 ha) will
be in the experimental zone of the Rare Birds NR, to be used for agriculture (60%), ecological
protection (20%) and construction (20%).
292. The JCDP contains a significant component on pollution control and ecological
protection. By 2010, at least 95% of the discharges from industrial sources will meet the
applicable standards. Wastewater, industrial and hazardous wastes from industrial zones will
meet the standards by 100%. By 2020, sewage and garbage will be treated at 100% for urban
areas and 20% for rural areas. The uses of pesticides and chemical fertilizers will be reduced by
40% and 30% respectively. Treatment of animal wastes will reach 85%. The target for non-point
sources is 60% reduction for TN and TP.
293. Ecological protection will focus on the establishment / improvement of 92 ecological
function zones, the establishment / strengthening of 4 south-north and 5 east-west ecological
corridors and the strengthening of biodiversity protection, with the goal to maintain ecosystem
health and regional ecological security. The 92 ecological function zones cover 6 nature
reserves (including the Rare Birds and Milu NRs), 10 forest parks (including the Sheyang and
Dafeng forest parks), 9 scenic areas, 11 drinking water source protection areas, 7 flood ways, 7
water source conservation areas, 8 wetlands (including Yancheng coastal wetlands), 15 river
systems, 5 ecological forest protection areas, 2 aquatic species protection areas and 8 marine
protection areas. An eco-compensation system will be explored and established, and pilot
programs for nature reserves will be implemented. Enforcement, supervision and accountability
will be strengthened.
294. Among the policy priorities are financing, enforcement and public participation. Financing
options will be expanded to include: (i) annual earmarked funds from fiscal revenues for nonrevenue-generating ecological protection; (ii) synchronize environmental expenditures with the
growth of fiscal revenue; (iii) pollution charges; (iv) market-based instruments; (v) private sector
participation; and (vi) eco-compensation. Environmental and ecological monitoring, enforcement
and supervision will be strengthened, along with public awareness building and participation.
295. The Plan EIA led to a series of major revisions to the JCDP. The first major change was
to highlight the importance of pollution control and ecological protection. The number of key
ecological function areas was raised from 76 to 92, and the area was increased from 14% to
15% of the total territory. Quantitative indicators for energy conservation and pollution
abatement targets (including industrial, urban, rural, point sources and non-point sources) were
added. Second, the Plan EIA pointed out the shortage of forest resources, and the
recommendation to downplay the pulp and paper industry was accepted. Third, control over the
coastal reclamation within and surrounding the nature reserves was strengthened. In particular,
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a ban on coastal reclamation in the core and buffer zones of nature reserves with special
reference to the Rare Birds and Milu NRs was imposed. Fourth, stringent control of the scale of
aquaculture and the adoption of environment-friendly aquacultural methods were added to the
JCDP. Sixth, the Plan EIA also recommended down-scaling the wind power farms surrounding
the Rare Birds NR. Seventh, more emphasis was placed on eco-compensation to nature
reserves; and Yancheng was listed as a national pilot for eco-compensation.
296. Sectoral implementation programs have also been formulated to support the
implementation of the JCDP. The three-year Implementation Program on Environmental
Protection and Ecological Protection (IPEP, 2009-2012) proposes the establishment /
improvement of 105 key ecological function zones; stringent ecosystem management,
strengthening protection of rare species, strengthening the control of invasive species,
improvement to the forest network and strengthening wetland protection. With regard to
wetlands, the IPEP calls for the preparation, by 2012, of ―
coastal wetland protection plan‖,
establishment of wetland management information system and establishment of wetland
protection demonstration sites. The IPEP also stresses the importance of undertaking ―
Plan
EIA‖ for coastal reclamation to fully assess its impact on coastal biodiversity and ecosystems
and services. A total of 148 pollution control, ecological protection and capacity building projects
were proposed, with a total investment of CNY 44.3 billion by 2012. Of the total investment,
CNY 350 million is earmarked for the Rare Birds NR, as a priority project, on wetland restoration
and protection, establishment of management information system, ecological monitoring and
laboratory facilities and public education facilities; and CNY 229 million is earmarked for the Milu
NR, also as a priority project, on ecosystem rehabilitation, infrastructure improvement and
building of research capacity.
297. Yancheng coastal development plan. The Yancheng Coastal Development Plan
(2007-2020) (YCDP) was formulated in response to the Jiangsu Coastal Development Plan. It
defines the strategic directions of the municipality as: (i) a newly emerging coastal port city in
coastal Jiangsu; (ii) recipient of industrial migration from the Yangtze delta; and (iii) international
wetland ecotourism city in western Pacific. The YCDP calls also for accelerated development of
existing pillar industries (automobile, textile, chemical and machinery) and of new industries
(power, electronics and information technology, ship building, pulp and paper, iron and steel and
logistics). Agricultural and aquatic development will remain a top priority. As a pillar industry,
tourism development will focus on eastern coastal tourism belt, central Tongyu river cultural
tourism belt, western Xiali river water-town folk tourism belt, red-crowned crane wetland
ecotourism zone, and milu wetland ecotourism zone. The YCDP has an estimated total
investment cost of CNY 340 billion by 2020. Of this, 5.20% is earmarked for pollution control
and 6.21% for ecological protection.
298. The YCDP stresses the importance of pollution control and ecological protection during
the process of accelerated coastal development, to build itself into an ―
ecological‖ and
―
environment-friendly‖ city, through the promotion of circular economy, economic transformation
and protection of key ecological function zones. In the medium-term (by 2015), nine new
wastewater treatment plants are proposed, including 4 in Yancheng city with a capacity between
80,000 and 150,000 m3/d each and 5 major coastal cities of Sheyang (port-city), Dafeng (portcity), Binhai (port-city) and Chenjiagang (port-city) with an individual capacity of 50,000 m3/d.
These will ensure 100% treatment of all industrial wastewater and urban sewage of the major
urban and industrial centers in the municipality. A combination of landfill and incineration of
urban solid wastes for Yancheng city will be adopted, by expanding the existing incinerationpower plant to 720 t/d and newly building a sanitary landfill with a daily processing capacity of
360 t/d. Toxic and hazardous wastes will be 100% treated and disposed of safely.
123

299. The strengthening of the ecological protection forest network will focus on reforestation
along the coast, rivers, lakes, transportation routes, urban centers and villages, with coastal
ecological protection forest as the backbone. Wetland ecosystem protection will focus on the
freshwater wetlands of Dazong lake, Jianhua Jiulongkou and Majiadang lake, and coastal
wetlands in Sheyang, Dafeng and Dongtai. Damaged wetlands will be rehabilitated and restored.
Wetlands as important wildlife habitats and rich biodiversity will be banned from any form of
development. The two national nature reserves will be treated as two strategic hotspots for
maximum protection during the process of coastal development. In particular, the core zones
and buffer zone of the two national nature reserves (rare birds and milu) will have a total ban on
any form of development. Eco-compensation funds will be sought from the national government
for the protection of the two NRs.
300. Anticipated impacts and mitigation measure for the project areas. It has been
concluded that with effective mitigation measures described in the plan EIA, the external
pressures and threats on the project would be acceptable. However, although the development
plan has a strong emphasis on environmental protection, there are a number of concerns that
could impact the success of the Project. These include the effectiveness of the plans to actually
(i) ban the coastal reclamation in the core and buffer zones of nature reserves with special
reference to the Rare Birds and Milu NRs; (ii) control stringently the scale of aquaculture and
the adoption of environment-friendly aquacultural methods; (iii) down-scaleg the wind power
farms surrounding the Rare Birds NR; and (iv) make available the allocated counterpart funds
for the protection of the NRs.
301. As it is however beyond the control of the project to protect the entire Yancheng coastal
wetland areas, the Project will monitor compliance with the four key concerns. Monitoring results
will be included in the regular monitoring reports to Jiangsu Province and Asian Development
Bank. Additionally, the Porject will report the monitoring results to the relevant national and
provincial government agencies responsible for monitoring the JCDP, YCDP, and plan EIAs.
Regular ecological surveys have been incorporated into the environmental monitoring program
as part of the EMP for the proposed project. The key parameters that will be monitored are
(i)
Ban on coastal reclamation in the core and buffer zones of nature reserves with
special reference to the Rare Birds and Milu NRs;
(ii)
Down-scaling the wind power farms surrounding the Rare Birds NR (number of
wind farms and number of accidents with birds);
(iii)
Limits to reclamation of coastal mudflats, with 700,000 mu (46,667 ha) in the
experimental zone of the Rare Birds NR to be used for agriculture (60%),
ecological protection (20%) and construction (20%).
(iv)
Government funding for the protection of the Rare Bird Reserve (CNY 350
million) for the wetland restoration and protection, establishment of management
information system, ecological monitoring and laboratory facilities and public
education facilities;
(v)
Government funding for the preotection of the Milu NR (CNY 229 million) for
ecosystem rehabilitation, infrastructure improvement and building of research
capacity.
302. Adequate implementation and monitoring of the plan EIA will be integrated into the
project agreement as an assurance: ‗The JPG will ensure the timely implementation of the
environmental management plans associated with the Jiangsu Coastal Development Plan,
Yancheng Coastal Development Plan and other sector development plans and programs, so as
to minimize land conversion of the Yancheng coastal wetland ecosystems.‘
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9.

Other Potential External Risks

303. During the scoping exercise, a few other potential external risks were identified in regard
to the proposed project. A summary of the risks and mitigation measures is given below:

Risk

Assessment
without
Mitigation

Mitigation Plan

Assessment
with
Mitigation

1.

Nature reserve
master plans are not
implemented
effectively as
proposed

Low

GEF funding will be provided to strengthen
human resource capacity on implementation
of NR management plans, which will
complement earmarked and institutionalized
funds in the Government‘s regular budget.

Low

2.

Some stakeholders
may have resistance
to participation in
conservation and
protection

Medium

Information dissemination, education and
consultations throughout project
implementation are incorporated into project
design to ensure adequate, sustainable
ownership and buy-in by key stakeholders.
Ecological compensation promoted by
Government and under GEF support will
provide additional incentive.

Low

3.

Water for rehydration
may be polluted to be
unsuitable for rare
birds

Medium

Water used for rehydration will be closely
monitored, and if applicable standards are
violated, rehydration will be suspended.
Water quality is expected from Government‘s
accelerated effort to abate pollution in
upstream catchment.

Low

4.

Construction activities
may cause excessive
impact on the rare
birds

Low

A wildlife expert is included in the consulting
services to closely monitor. Adaptive
management will be adopted to adjust
construction intensity and schedule.

Low

5.

The newly added
coastal wetland may
not be able to support
the relocated milu
population

Medium

The relocation will be implemented in
phases. Subsequent phase will only take
place if and when the preceding phase is
evaluated to be successful.

Low

6.

PIUs and local PMOs
have inadequate
capacity in
procurement, contract
management,
financial management
and disbursement

Low

Training in the related areas will be provided
by ADB officers prior to project
implementation and by consulting services
during project implementation. JPG has a
World Bank/ADB PMO with rich project
experience will also support the local PMOs.

Low

ADB = Asian Development Bank, GEF = Global Environment Facility, JPG = Jiangsu Provincial
Government, NR = Nature Reserve, PIU = Project Implementation Unit, PMO = Project Management
Office.
Source: ADB.
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F.
1.

ANALYSIS OF ALTERNATIVES

With- and Without-Project Alternatives

304. Yancheng rare birds national nature reserve. The Rare Birds NR presently is
confronted with many pressures and threats, including, among other things, conversion from
wetland to farmland and fish ponds, land-based pollution, and industrial and urban development.
The continued decline in habitat availability and quality will lead to decreases in the rare bird
populations. This is especially true for the red-crowned crane. In the past decade, the wintering
red-crowned population in the NR has experienced a significant decline from close to 1,200 in
2001 to 447 in 2010 with a recovery to 636 in 2011. There are many contributing internal and
external factors to this situation, but the loss and degradation of the habitat in the NR is certainly
an important factor. With the increasing development pressures in the buffer zone and
experimental zone and consequent decline of habitat suitability, the red-crowned crane
population has in recent years displayed a pattern of congregation to the core zone. Field
observation in 2011 showed that of the 636 red-crowned cranes, 537 or 84.4% were found in
the core zone. But the core zone also suffers from a number of pressures, including dehydration,
conversion into fish ponds, spread of spartina as an invasive species, and habitat fragmentation.
According to estimates, the without-project scenario would mean that the suitability of the core
zone as critical habitat for the rare birds would continue to deteriorate. The population of the
red-crowned cranes would decrease to as low as 400 by 2020. The total number of bird species
would decrease by 3% in the core zone and by 2% in the whole NR. The total bird population
would decrease by 3% for the core zone and 5% for the whole NR.
305. The project interventions directly address these pressures and threats in the core zone
as critical habitat for rare birds, by restoring degraded wetlands, rehydrating dehydrated
wetlands, converting fish ponds into wetlands, controlling the spread of spartina, raising public
awareness, strengthening the planning and research capacities and improving the
infrastructures. By implementing the above interventions which will restore and rehabilitate a
total of 4,005 ha of wetlands in the core zone (including 540 ha of wetland restoration, 1,630 ha
of rehydration, 1,435 ha of fish-pond-to-wetland conversion and 400 ha of experimental control
of spartina), the connectivity and integrity of the will be greatly improved. The habitant
improvement is expected to in turn reverse the trend of population decline for the rare birds and
put it on the road of gradual recovery. The red-crowned crane population is predicted to reach
the sustainable level of between 800 and 1,000 in the whole NR and between 640 and 800 in
the core zone. The total number of species is predicted to increase by 6% in the core zone and
4% in the whole NR; and the total bird population is predicted to increase by 8% in the core
zone and 5% in the whole NR by 2020.
306. Detailed predictions of changes in the bird species and bird population in the core zone
and in the whole NR under the without-project and with-project scenarios are summarized in
Table 71.
Table 71: Changes of Bird Species and Population in YRBNNR under With-Project and
Without-Project Scenarios
Present (2010)
% change without project
2020
% change with project

Bird Species
Core Zone
Whole NR
260
395
3%
2%
6%
4%
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Bird Population
Core Zone
Whole NR
1,000,000
3,000,000
-3%
-5%
8%
5%

307. Dafeng milu national nature reserve. The Milu NR is faced with multiple ecological
pressures and threats. As a reintroduced animal species in a captive environment with
maximum protection, the population has continued to grow. Now the present milu population of
1,615 has exceeded the carrying capacity of 1,200. As a result, the existing habitat can no
longer satisfy the food, drinking water and resting needs of the milu herd. In the raining season
(June-October), the monsoon climate brings plenty of precipitation which floods the first and
second core zones such that the milu can only crowd onto the limited space of higher grounds.
In the dry season (November-May), drought can easily occur. Moreover the habitat is dominated
by the cat tail grass (Pennisetum alopecuroides) which can be eaten by the milu between April
and May and become unsuitable from June because of lignification. The shortage of food,
drinking water and resting space leads to malnutrition and endocrine disorder. The milu also
suffer from Haemaphysalis longicornis, small bloodsucking parasitic arachnids of the family
ixodidae, which cause irritation, haemorrhage and anemia, and transmit many diseases. Finally
the NR is short of infrastructures such as fences, patrol, monitoring, research and public
education facilities. If no interventions would be taken, the ecosystem health would become
more unsuitable for the milu; and the health of the milu population would continue to decline.
308. The project interventions directly address these pressures and threats, by relocating the
excessive population, by expanding and improving the habitat for feeding, drinking and resting,
by controlling diseases and by strengthening the protection and public education infrastructures.
With project interventions, the ecosystem health of the NR and the milu population will improve.
309. Sheyang and Dafeng forest farms. The Sheyang and Dafeng forest farms are part of
the national coastal protection forest network that extends from Liaoning province in
northeastern PRC to Guangxi province in southwestern PRC and strengthen the climate
resilience of the coastal regions. Meanwhile the two forest farms are situated in the
experimental zone of the Rare Birds NR and serve as extra layer of protection for the two NRs.
Moreover the two farms are rich in biodiversity and harbour hundreds of bird, plant and animal
species, including dozens under national protection. Finally the forest-farmland intercropping
and ecotourism in the two forest farms offers many employment and income generation benefits
for the forest farm workers and local communities. However, the two forest farms suffer from the
lack of tree species diversity and weak resilience to pests and diseases, decline of the drainage
function of the rivers and canals, and weak forest protection infrastructures such as fire patrol
and response roads. Without the project, the mounting ecological pressures would result in
further degradation of the ecological and social functions of the two forest farms.
310. The project interventions directly address the major ecological pressures and threats to
the forest ecosystems. The Sheyang forest farm component targets the improvement in forest
biodiversity, improvement of drainage systems, integrated pest control, fire prevention and
demonstration of agroforestry. The Dafeng forest farm component focuses on restoration of
coastal wetlands, drainage improvement, demonstration of indigenous plant species and fire
prevention infrastructures.
311. With these interventions, the two forest farms will revert the trend of degradation of the
forest ecosystem functions and services. The fire prevention infrastructure improvement will
reduce the potential economic loss from forest fires for the two forest farms by 90% over the
next 35 years.
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2.

Design Considerations

312. During the project preparation, various alternatives have been proposed, screened
against technical, economic, energy efficiency, as well as environmental criteria. In terms of the
environmental consideration for the alternatives, the primary objective was to identify and adopt
options with the least adverse environmental impacts and maximum environmental benefits.
Alternatives were compared in terms of their potential environmental impacts, the feasibility of
mitigating these impacts, capital and recurrent costs, and impacts on land acquisition and
resettlement, suitability under local conditions.
313. The assessment also considered the most natural solutions that are suitable for the
nature reserves. The passive solutions have been discussed during the project preparation and
included as much as possible, as elaborated below. It should be noted however that both nature
reserves are not really original natural habitats anymore, and it is generally accepted that
certain engineering control is needed to avoid further degradation.
314. Yancheng rare birds national nature reserve. Extensive discussions and
consultations were undertaken during the project preparation to identify and assess the pros
and cons on design alternatives for this component. In the process, a number of design
alternatives were formulated. Of the alternatives, three were extensively and critically examined.
The three design alternatives are summarized in Table 72. Because of the apparent
comparative advantages, the third alternative has been selected.
Table 72: Alternative Designs for Rare Birds NR

Scope

Cost ($ million)
Potential benefits

Alternative 1
(Experimental Zone)
- Restore 460 ha of
degraded wetland in the
experimental zone
- Patrol, monitoring,
research, waste
management and public
education infrastructures

Alternative 2
(Whole NR)
- Restore 400 ha of
degraded wetland in the
experimental zone
- Demonstrate 400 ha of
spartina control
- Patrol, monitoring,
research, waste
management and public
education infrastructures

Alternative 3
(Whole NR)
- Restore 540 ha of
degraded wetland in the
experimental zone
- Demonstrate 400 ha of
spartina control
- Rehydrate 1,630 ha of
dehydrated wetlands
- Convert the 1,435 ha of
fish ponds into wetlands
- Patrol, monitoring,
research, waste
management and public
education infrastructures

$46.0
- The interventions would
add 400 ha of improved
wetlands which would
harbour more water birds.
But the positive impact on
the red-crowned cranes is
limited, as the area is small
and not a critical habitat for
the rare birds.

$46.0
- The incremental benefits to
the first alternative would
include doubling the area
of improved wetlands,
including an additional 400
ha of spartina control in the
core zone. However the
coverage of critical habitat
would be too small to have
a significant positive
impact on the rare birds

46.4
- The incremental benefits to
the second alternative
would include a slightly
larger area of restored
wetland in the
experimental zone, 1,630
ha of rehydration of
dehydrated wetland, and
1,435 ha of fish ponds
conversion to wetland. As
the project areas would be
adjacent, the improved
connectivity would greatly
improve connectivity and
integrity of the critical
habitat for the rare birds.
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Alternative 1
(Experimental Zone)
- Since construction would
mainly take place in the
experimental zone, the
adverse impact of
construction on the rare
birds would be minor.

Alternative 2
(Whole NR)
- Although the spartina
control demonstration area
is located in the core zone,
it is non-critical habitat for
the rare birds. The adverse
impact of construction on
the rare birds would be
slightly greater but still
insignificant.

Alternative 3
(Whole NR)
- The areas of project
interventions are
significantly larger and the
rehydration and fish-pondto-wetland conversion are
situated in the critical
habitat for rare birds.
Construction impacts
would be significant. A
series of mitigation
measures have been
proposed: restricted
construction schedule to
avoid sensitive seasons
(e.g., migration, mating
and breading), and 5-mhigh noise barriers, etc.
With the implementation of
mitigation measures and in
consideration of localized
and temporary nature of
construction, the residual
adverse impact of
construction on the rare
birds would be
insignificant.

Land acquisition
and resettlement

- Since the project areas are
owned by the NR, no land
acquisition and
resettlement is involved

- Same as first alternative

- Same as first alternative

Social benefits

- It would increase the
ecotourism potential but
does not increase the
ecotourist carrying
capacity to a limited extent.

- Same as first alternative.

- It would increase the
ecotourism potential, and
at the same time increase
the ecotourist carrying
capacity. The spinoff social
benefits from ecotourism
would be greater.

Adverse
environmental
impacts

315. Dafeng milu national nature reserve. For the number and locations of the drinking
water areas, two alternatives were formulated and examined. The first alternative would be to
develop a new drinking water pond respectively in the first and second core zones. The second
option would be to develop four new ponds in the first and second core zones. Both alternatives
could satisfy the drinking water needs and resting space for the milu herds, but the second
alternative would have the advantage of avoiding over-grazing around the water ponds. The
second alternative is therefore selected.
316. Two alternatives for locating the resting grounds were identified and analyzed. The first
alternative would be to establish the resting grounds near the drinking water ponds. The second
alternative would be to build resting grounds away from the drinking water ponds. The first
alternative would have the advantage of a shorter transport distance for earth removal and
lower investment. The first alternative is chosen.
317. Two alternatives were considered for the grazing grounds. The first alternative would be
to replant reeds, Typha angustifolia and other species adaptable to all seasons to establish a
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single-layer pasture. The second alternative would be to replant diversified trees and highyielding grazing grounds to form a double-layer pasture. The first alternative would have the
advantage of ensuring the supply of grazing throughout the year, but due to the limited pasture
area it would be difficult for the single-layer pasture to supply enough food. Besides, fewer plant
species may have the risk of leading to pasture degradation. The double-layer pasture
alternative would increase the fodder supply throughout the year, and the diversity of the plant
species would increase sustainability. The second alternative is recommended.
318. The first core zone covers an area of 420 ha. There are paved roads in the PRC Milu
Park and gravel patrol roads in the west area. Judging from the status quo of road patterns, the
current patrol roads in the first core zone can fully satisfy the patrol, fire prevention and
monitoring demands of the central section and the western section. Thus it is no need to build
other patrol roads there. In the eastern section of the first core zone, there is no patrol road, but
the distance between the roads of the PRC Milu Park and the boundary of the eastern section is
less than 1,200 m, so patrol roads are unnecessary. The second core zone has gravel roads
starting from the centre of the fodder ground and turning to the southern side of the fence in
eastern section. The gravel road is needed for reconstruction in view of the likely muddy
conditions after a heavy rainfall which will hinder personnel from getting there. The second core
zone is 4,200 m long and 1,500 m wide. Accordingly, the patrol roads of the second core zone
would be rebuilt construct on the existing gravel road. With this alternative, two bridges originally
sited in west side and northern section of the second core zone would not be required.
319. Sheyang forest farm. The project area accounts for about 30% of Sheyang forest farm.
The optimization of forest structure and a reasonable range of plant composition are of
importance for the whole forest ecosystem and its management. Thus an alternative scope is
proposed for the seedling cultivation and traditional forestry demonstration.
320. The total cultivation area of ornamental plants and indigenous species designed in the
alternative is as much as 369 ha, of which the ornamental cultivation area is about 143 ha, and
the indigenous species cultivation area 226 ha. Lying in the east of Zhanan management area,
the ornamental cultivation area is planned to build 37.0 ha of fir garden, 29.5 ha of coleus
garden, 26.3 ha of ornamental fruit garden, 50.1 ha of comprehensive ornamental garden. The
indigenous species cultivation area is divided into four subareas: (i) forest-agriculture and forestmedicinal herb intercropping area in the southeast of Dongfeng management area; (ii)
Bischoffia javanica and Zelkova schneideriana cultivation area in the north of Fangqiang
management area; (iii) Ulmus pumila cultivation area in the west of Shengli management area;
and (iv) Melia azedarach cultivation area near the Xinyanggang town. The areas are
respectively 47.6 ha, 50.9 ha, 91.4 ha and 35.9 ha. The function regionalization of the
alternatives is illustrated in Figure 37 and Figure 38.
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Figure 37: Function Regionalization and Planting Composition of Ornamental Cultivation
Area

Figure 38: Planting Composition of Indigenous Species Cultivation Area

321. The major difference between the two alternatives is function regionalization, location
and scale of each functional zone, and plant composition (Table 73). The first alternative is
selected.
Table 73: Alternatives for Planting and Demonstration Area at Sheyang Forest Farm
Issues

Function
regionalization

Alternative 1
(Recommended)
The large scale seedling cultivation area,
including four ornamental seedling cultivation
bases, i.e. fir and evergreen tree cultivation zone,
flower cultivation zone, introduced colourful leaf
(fruit) tree cultivation zone, and indigenous
colourful leaf (fruit) tree cultivation zone, covers
species both of indigenous and introduced,
evergreen and deciduous, arbour and shrub, leaf
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Alternative 2
The ornamental plant cultivation area
consists of fir garden, colourful leaf
garden, ornamental fruit garden, and
comprehensive ornamental garden.
Varieties of trees are collocated from
multiple aspects, such as leaves,
flowers, fruits, in order to build a
nursery stock base with ornamental,

Issues

Alternative 1
(Recommended)
viewing and flower viewing etc. The various types
of all-purpose species will greatly enhance forest
diversity.
The traditional forestry demonstration area
displays the traditional forest-agriculture and
forest-medicine complex planting modes.
The proposed seedling cultivation zone amounts
to 285.2 ha, and contains 93.5 ha of fir and
evergreen tree cultivation zone and 49.4 ha of
flower cultivation zone in the east of Zhanan
management area, 40.5 ha of introduced colourful
leaf (fruit) tree cultivation zone in the northwest of
Shengli management area, and 101.8 ha of
indigenous colourful leaf (fruit) tree cultivation
zone in the northwest of Fangqiang management
area and southwest of Shengli management area.

Location and scale of
functional zones

Plant composition

Conclusion

The traditional forestry demonstration area has
two sections. One is located in the southeast of
Dongfeng management area with an area of 47.6
ha, and the other is close to the Xinyanggang
town with an area of 35.9 ha.

Alternative 2
medicinal and edible functions. The
indigenous species cultivation area
includes large scale forest-agriculture
and forest-medicinal herb intercropping
and several kinds of indigenous
species.
The proposed ornamental plant
cultivation area, located in the east of
Zhanan Management Area, is up to 143
ha. It comprises 37.0 ha of fir type
garden, 29.5 ha of colourful leaf
garden, 26.3 ha of ornamental fruit
garden, 50.1 ha of comprehensive
ornamental garden.
Alternative 2 replaces the traditional
forestry demonstration area and most
of seedling cultivation area in
alternative 1 by indigenous species
cultivation area which includes forestagriculture and forest-medicine
intercropping area in the southeast of
Dongfeng management area, northern
Chongyang wood and Zelkova
schneideriana cultivation zone in the
north of Fangqiang management area,
Ulmus pumila cultivation zone in the
west of Shengli management area, and
Melia azedarach cultivation area near
the Xinyanggang town. The areas are
respectively 47.6 ha, 50.9 ha, 91.4 ha
and 35.9 ha.

Fir and evergreen cultivation zone: Taxodium
distichum, Ascendens mucronatum, Japan cedar,
Metasequoia, Magnolia grandiflora, Ligustrum
lucidum, Taxodium ascendens; irrigated floral
plant cultivation area: plum, magnolia, cherry,
Malus spectabilis, crape myrtle, hibiscus, sweetscented osmanthus, Calyx canthus, holly;
colourful leaf (fruit) cultivation area: North
American sweet gum, Idesia polycarpa, Nyssa
sylvatica, Acer rubrum; native colourful leaf (fruit)
cultivation area: sweetgum, Zelkova
schneideriana, ginkgo, Koelreuteria integrifoliola.

Fir garden: Taxodium ascendens,
Metasequoia, Taxodium distichum;
colourful leaf garden: Chongyang wood,
Chinese tallow tree; ornamental fruit
garden: mulberry, pear tree;
comprehensive ornamental garden:
cherry, hydrangea, magnolia,
Robiniaidaho, hall crab apple, banana
shrub, red-leaf cherry plum, Osmanthus
fragrans, Amorpha fruticosa L.,
Japanese quince, lilac, Eucommia,
Calyx canthus.

The traditional forestry demonstration area:
poplar-melon, poplar-salvia, ginkgo-cotton,
ginkgo-chrysanthemum.

Indigenous species cultivation area:
poplar-melon, poplar-salvia, gingkocotton, gingko- chrysanthemum,
Chongyang wood, Zelkova serrata, elm,
chinaberry.

The selected propose features wide diversity in
functional areas and rational division of functional
areas. Besides, the plant composition matches
local forestry structure, and the increased amount
of species adds to the forest diversity to a certain
extent. The scale of forest form transformation is
also reasonable, along with a substantial source
of seedlings.

The alternative is characterized by clear
division of functional areas, high
species diversity, and taking indigenous
species as the main body of forest form
transformation; but the scale of species
transformation is too large and deviates
from the actual management.
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Issues

Alternative 1
(Recommended)

Alternative 2

The forest transformation related to this scheme
focuses on indigenous and introduced arbours
while taking ornamental shrub into account as
well. It will not only strengthen the species
diversity of the forest farm, but also improve the
operating modes. In conclusion, it is more
feasible compared to alternative 2.

322. Dafeng forest farm. Two alternative designs were formulated in regard to the wetland
restoration subcomponent. In relation to the recommended alternative, the second alternative is
as follows. First, water system rehabilitation would dredge about 8 km of the river channel with a
sludge volume of 24,958 m3. This will increase the connectivity and water flow and provide
suitable wildlife habitat. Second, land form transformation to create suitable habitat for the water
deer. The water deer prefers rugged landscape, where three platforms will be built. The required
earth fill will be 26,401 m3. A comparison of the two alternatives is presented in Table 74. The
first alternative is selected.
Table 74: Alternative Designs for Wetland Restoration at Dafeng Forest Farm

Major measures

Impact on existing
wetland

Assessment

Alternative 1
(Recommended)
- Landform transformation, vegetation
replanting

Alternative 2
- Vegetation removal and replanting

- Slight landform adjustment, less
disturbance
- Small amount of replanting with low cost
- Few man-made facilities with less
disturbance to animals

- Large area of landform transformation,
removal of original vegetation, with larger
construction disturbance
- Large-scale vegetation rearrangement,
large amount of construction work and
cost
- Many man-made facilities with high
disturbance to animals

Less human interventions with lower impact
on the wetland
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More human interventions with greater
impact on wetland, greater cost and
challenging engineering

G.
1.

INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION

Information Disclosure and Public Consultations to Date

323. General. Information disclosure and stakeholder consultations were conducted during
the course of EIA and EIA preparations in accordance with the PRC‘s Interim Guideline on
Public Consultation in EIA (2006), and ADB‘s Safeguard Policy Statement (2009). The
information disclosure and consultations included: (i) questionnaire surveys; (ii) a wider
stakeholder meeting attended by representatives of the affected public and other concerned
stakeholders; (iii) informal visits to communities and households in the project areas; (iv)
community disclosures with posters; and (v) internet disclosures. Those affected by land
acquisition and resettlement were consulted throughout the process of resettlement planning
and social and poverty impact studies, using a variety of public consultation techniques
including questionnaire surveys, community meetings, focus group discussions, key informant
interviews and household visits that were carried out by local EIA institutes and the PPTA
consultants. The total number of people consulted with the first three techniques (questionnaire
surveys, stakeholder meetings and informal community visits) amounted to approximately 2,600.
324. During the preparation of DEIA reports, formal questionnaire interviews of 900 people
living in the direct project areas were undertaken, covering different age groups, genders,
educational backgrounds, and occupations. The PPTA consultants and ADB TA review
missions conducted consultations with relevant government agencies at the provincial,
municipal and city / district levels, particularly those with responsibilities for macroeconomic
planning; finance, environmental protection; forestry, marine resources management; land
resource management; and water resources management. In total, the wider stakeholder
meetings held in between May 2008 and May 2011 drew over 300 participants from key
government agencies of various levels. Project information was disclosed to communities in the
direct project areas.
325. Information disclosure via internet posting was undertaken twice for each component.
According to the PRC Interim Guideline on Public Participation in EIA (2006), the first was done
seven days after the IA signed the contract was the EIA institute. The purpose of the first
internet posting was to solicit public comments and suggestions on the project and on the terms
of reference for the EIA. The purpose of the second internet posting was to solicit public
comments and suggestions on the preliminary findings of the EIA, including the potential
impacts identified, proposed mitigation measures and conclusions; and an abridged version of
the first draft of the EIA was attached for download as part of the information disclosure. For all
of the information disclosures, contact names, phone numbers and email addresses of the IAs,
EIA institutes and responsible authorities were included.
326. The information disclosure and public consultation activities undertaken to date, except
for those with NGOs which are discussed in section 6 of this chapter, are summarized in Table
75. Exhibits of site visits and consultations are presented below.
Table 75: Public Consultations during Project Preparation
Component
Rare Birds NR
Milu NR
Sheyang forest farm
Dafeng forest farm

Questionnaire
Survey
100 with return rate of 91%
100 with return rate of 96%
100 with return rate of 100%
100 with return rate of 100%
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Internet Posting
st
nd
1 : 9 September 2010; 2 : 22 April 2011
st
nd
1 : 7 September 2010; 2 : 15 April 2011
st
nd
1 : 16 December 2010; 2 : 15 March 2011
st
nd
1 : 7 Sep 2010; 2 : 30 Mar 2011

st

1 Internet Posting for Rare Birds NR

2nd Internet Posting for Rare Birds NR

st

1 Internet Posting for Milu NR

2nd Internet Posting for Milu NR

1 Internet Posting for Sheyang Forest Farm

2nd Internet Posting for Sheyang Forest Farm

st
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st

1 Internet Posting for Dafeng Forest Farm

2nd Internet Posting for Dafeng Forest Farm

Chatting with a Local Farmer
(Experimental Zone of Rare Birds NR)

Wider Stakeholder Consultation Meeting

Design and EIA Consultation Meeting (Chaired by
Mr. Zhao Ting, Deputy DG of Jiangsu EPD)

EIA Consultation at Jiangsu EPD
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Public Consultations at the Rare Birds NR

Community Consultations at Dafeng Forest Farm

327. Consultation results for rare birds nature reseve. The consultation results revealed
that the stakeholders were familiar with the Project. Most people fully support it and no one
opposed. No opposition was received during internet posting. The questionnaire results show
that 86.8% were supportive of project, 13.2% had conditional support, but nobody opposed.
About 13.2% respondents expressed concern over the large magnitude of construction and
possible impact on the rare birds. They recommended that the species and the habitat should
be fully investigated, and practical protection and restorations measures must be thoroughly
examined at the design stage. The results of the questionnaire survey are presented in Table 76.
The stakeholder comments / suggestions and responses are summarized in Table 77. These
comments and suggestions are incorporated into the project design.
Table 76: Results of Questionnaire Survey at Rare Birds Nature Reserve

Respondents

1. Do you know the Project?
2. How long have you lived
here?
3. What is the distance between
your residence and the NR?
4. What do you know about the
conservation status of the
NR?
5. Do you think it is necessary
to use ADB loan to protect
the NR?
6. What are the most important
env. issues for protecting the
NR? (can choose more than
one)

No.

%

Know well
73
80.2%
< 10 years
7
7.7%
Within 50 m
58
63.7%
Don’t know
/

/

No.

%
Know
somewhat
18
19.8%
10-20 years
19
20.9%
Within 1,000
m
17
18.7%
Not so good

No.

6

6.6%

No.

%

No.

Do not know

-

/
/
20-30 years
42
46.1%
Within 2,000
m
7
7.7%
Good

/
/
> 30 years
23
25.3%
9
9.9%
Very good

/

26

59

/

28.6%

%
-

/
/

< 2000 m

64.8%

-

/
/

-

/
/

-

-

19
20.9%
Good water
quality

Very
necessary
72
79.1%
Good air
quality

/
Acoustic
environment

/
/
Solid waste
disposal

84

59

9

13

Not necessary

Necessary

/
/
Ecological
environment
64

70.3%

%

92.3%
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64.8%

/

9.9%

14.3%

Respondents
No.
%
No.
%
No.
%
7. What do you think about the
Quite good
So-so
Damaged
current state of the wetland
65
71.4%
24
26.4%
2
2.2%
ecosystem?
Heavily
8. What do you think about the
So-so
Polluted
polluted
present quality of the water
environment?
59
64.8%
31
34.1%
1
1.1%
9. What do you think about the
Significant
Not much
No impact
impact of the Project on your
13
14.3%
8
8.8%
70
76.9
living conditions?
10. What do you think about the
Positive
No Impact
Negative
role of the Project in
79
86.8%
2
2.2%
10
11.0%
protecting the rare birds?
11. From environmental
Conditional
Support
Opposed
protection perspective, what
support
is your view about the
79
86.8%
12
13.2%
/
/
Project?
Note: Number of questionnaires distributed = 100. Number of respondents = 91.

No.

-

/

%

No.

/

/

/

-

/

/

/

/

/

/

-

/
/

/

/

/

%

-

/

-

/
-

/

/

/

Table 77: Stakeholder Comments and Responses for Rare Birds Nature Reserve

Comment / Suggestion
Concern over construction
noise on rare birds

Response
The concern has been addressed by incorporating such mitigation
measures as the use of enclosed 5-m-high sound barriers, no construction
during sensitive seasons (migration, breeding, etc.), workers‘ training and
close monitoring and inspection during construction.

Why the project does not
deal with land-based
pollution from upstream
watersheds

Acknowledged the importance of the issue, and explained that the ADB
loan is limited and cannot cover too many things. Cities and counties in the
catchments are building sewage treatment plants and sanitary landfills.
The province is also in the process of implementing a large-scale rural
environmental improvement program. The provincial EPD and local EPBs
are also strengthening enforcement of industrial pollution control.

Why not use green power
for water pumps for the
wetland restoration and
rehydration subcomponent?

Alternatives on the use of wind and solar power were formulated and
examined during the feasibility study. Analysis showed that wind power is
not suitable as it may cause damage to the birds. Solar power does not
meet the reliability requirement and is more expensive. Electric power is
readily available in the wetland restoration and rehydration sites and is
most cost-effective.

Is there adequate water for
the wetland rehydration?

A special study has been undertaken to address this concern. The
availability of water for the wetland rehydration subcomponent against
other competing uses, such as aquaculture and agriculture, was examined.
The analysis confirmed the adequacy of available water. The commenters
were satisfied with the response, but suggested a backup plan for the
worse-case scenario. The DI and IA accepted this suggestion and will
develop a backup plan during the detailed design stage.

Concern over waste
disposal at the construction
site and potential impact on
the wetland and wildlife

The project design has also incorporated stringent waste management
measures at the construction sites, including: eco-toilets and garbage
containers at the construction sites. The eco-toilets will be collected
regularly and disposed of at the administrative area for composting.
Garbage containers will be emptied on a daily basis and disposed of at the
administrative area together with the solid wastes. There will be an on-site
environmental officer doing daily inspection on environmental sanitation at
the construction sites, and immediate action will be taken if problem is
discovered.
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Comment / Suggestion
When the other parts of the
degraded wetlands will be
rehabilitated?

Response
The IA responded that the project interventions on wetland restoration,
rehydration and spartina control are ―
demonstrative‖ in nature. If they
would prove to be successful, the IA would be interested in expanding the
interventions to other parts of the degraded wetlands, subject to the
availability of financing.

328. Consultation results for milu nature reserve. Stakeholder consultations were
undertaken with the relevant government agencies (particularly the Jiangsu Forest Bureau who
is the responsible authority for the milu NR), local expert institutions and local communities. A
questionnaire survey of 100 local residents was carried out. The consultations showed that all
stakeholders were supportive of the project. The results of the questionnaire survey are
provided in Table 78. The comments and recommendations received during the wide
stakeholder consultations have been addressed in the project design and / or mitigation
measures (Table 79).
Table 78: Results of Questionnaire Survey at Milu Nature Reserve
1. Years in present
place of residence
2. Distance of
residence to NR
3. What do you know
about the
conservation status
of the NR?
4. Do you think it is
necessary to use
ADB loan to protect
the NR?
5. What are the most
important env.
issues for
protecting the NR?
(can choose more
than one)
6. What do you think
about the
appropriateness of
the areas and
st
layouts of the 1 ,
nd
rd
2 and 3 core
zones?
7. What do you think
about the air quality
in your area?
8. What do you think
about the water
quality in your
area?
9. What do you think
about the impact of
the project on your
living conditions?

No.
%
< 10 years
7
7.3%
Within NR
0
0%
Don’t know
6

6.3%

Not necessary
1

No.
%
10-20 years
6
6.3%
< 500 m
5
5.2%
Not so good

No.
%
20-30 years
31
32.3%
500-2,000 m
21
21.9%
Good

No.
%
> 30 years
52
54.2%
> 2,000 m
69
71.9%
Very good

18

31

41

18.8%

Necessary

1.0%

63
Good water
quality

79

81

82.3%

Appropriate

78

81.3%

Quite good
43

44.8%
So-so

66

16.7%

50

52.1%

68.8%

2.1%

29

30.2%

Not much impact
56

58.3%

140

-

32.3%

78.1%

Acoustic
environment
5

Solid waste
disposal

5.2%

1

Not appropriate

1

1.0%

So-so
Slightly polluted

Great impact
2

75

Not very appropriate

16

31

Good air quality

84.4%

42.7%

Very necessary

65.6%

Ecological
environment

32.3%

-

-

Polluted
2

2.1%

1.0%

-

39.6%

-

-

No impact
38

-

-

Heavily polluted
1

1.0%

-

-

-

No.
%
No.
%
No.
%
10. What do you think
Positive impact
No impact
Negative impact
about the impact of
the project on agri24
25.0%
70
72.9%
2
2.1%
environment?
11. What do you think
Positive impact
No impact
Negative impact
about the impact of
the project on
23
23.96
69
71.88
3
3.13
fishery
environment?
12. What do you think
Positive impact
No impact
Negative impact
about the role of
the project in
53
55.21
40
41.67
3
3.13
protecting the milu?
Note: Number of questionnaires distributed = 100. Number of respondents = 96.

No.

-

-

%
-

-

-

-

-

Table 79: Stakeholder Comments and Responses for Milu Nature Reserve

Comment / Suggestion
Concern over construction
noise on the milu

Response
The concern has been addressed by incorporating such mitigation
measures as the use of enclosed 5-m-high sound barriers, no
construction during sensitive seasons (migration, breeding, etc.), workers‘
training and close monitoring and inspection during construction.

Is the water quality good
enough to serve as drinking
water for milu?

Water in the NR comes from the Chuandonggang river. Ambient water
quality monitoring data between 2007 and 2010 showed that the coliform
count exceeded the PRC Drinking Water Standard (GB 5749-2006) for all
years (5,238~5,400 vs. zero); volatile phenol in 2007 violated the
standard (0.0077 mg/l vs. 0.002 mg/l), arsenic in 2009 violated the
standard (0.011 mg/l vs. 0.01 mg/l); and lead in 2009 violated the
standard (0.014 mg/l vs. 0.01 mg/l). At the advice of the international
wetland specialist, the water pond at the northeastern section of the first
core zone will be designed as an artificial wetland water treatment
system. After the treatment, the water quality is anticipated to meet the
standard.

329. Consultation results for Sheyang forest farm. Stakeholder consultations were
undertaken with the relevant government agencies, local expert institutions and local
communities. A questionnaire survey of 100 local residents was carried out. The consultations
showed that all stakeholders were supportive of the project. The results of the questionnaire
survey are provided in Table 80. The comments and recommendations received during the wide
stakeholder consultations have been addressed in the project design and / or mitigation
measures (Table 81).
Table 80: Results of Questionnaire Survey at Milu NR
1. Years in present
place of
residence
2. Distance of
residence to the
forest farm
3. What do you
think about the
protection status
of the forest
farm?

No.
%
< 10 years
0

0%

No.
%
10-20 years

No.
%
20-30 years

No.
%
> 30 years

14

20

66

14.0%

20.0%

Within forest
farm
0
0.0%
Don’t know

1
1.0%
Not so good

24

24.0%
Good

5

14

47

47.0%

5.0%

< 500 m

500-2,000 m

14.0%

141

66.0%

< 2000 m
75
75.0%
Very good
34

34.0%

No.
%
No.
%
No.
%
No.
%
4. Do you think it is
Not necessary
Necessary
Very necessary
necessary to
use ADB loan
on ecological
0
0.0%
58
58.0%
42
42.0%
protection for
the forest farm?
5. What are the
Ecological
Acoustic
most important
environment
Water quality
Air quality
environment
env. issues from
project
construction and
61
61.0%
98
98.0%
65
65.0%
38
38.0%
operation? (can
choose more
than one)
6. What do you
Quite good
So-so
Polluted
think about the
air quality in
81
81.0%
19
19.0%
your area?
7. What do you
So-so
Slightly polluted
Heavily polluted
think about the
water quality in
96
96.0%
3
3.0%
1
1.0%
your area?
8. What do you
Not much
Great impact
No impact
think about the
impact
impact of the
project on your
3
3.0%
4
4.0%
93
93.0%
living
conditions?
9. What do you
Positive impact
No impact
Negative impact
think about the
impact of the
34
34.0%
66
66.0%
0
0.0%
project on agrienvironment?
10. What do you
Positive impact
No impact
Negative impact
think about the
impact of the
88
88.0%
12
12.0%
0
0.0%
project on forest
ecology?
11. What do you
Positive impact
No impact
Negative impact
think about the
impact of the
100
100.0%
0
0.0%
0
0.0%
project on bird
protection?
Note: Number of questionnaires distributed = 100. Number of respondents = 100.
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Solid waste

60

60.0%

Table 81: Stakeholder Comments and Responses for Sheyang Forest Farm

Comment / Suggestion
Concern over the loss of jobs in
the forest farm

Response
Reforestation will reduce the availability of farmland by 3,313 mu
(220.9 ha) including 1,456 mu (97.1 ha) leased to 112 forest farm
employees and 1,857 mu (123.8 ha) leased by 28 local villagers.
Upon completion, the affected employees will be converted to
rangers, forest tenders and gardeners. The non-employees will be
referred to the Tinghu district employment assistance center for
employment opportunities. The Tinghu district employment assistance
center has been consulted; and it has promised to offer special
assistance to the non-employee APs. Training will be provided on
alternative employment.

Concern over forest fires during
construction

Smoking at the construction sites will be forbidden. An on-site
environmental and safety officer will be deployed to inspect the
construction sites on a regular basis. Emergency number will be
posted at the construction notice boards. Construction workers will be
trained on fire prevention and control.

330. Consultation results for Dafeng forest farm. Stakeholder consultations were
undertaken with the relevant government agencies, local expert institutions and local
communities. A questionnaire survey of 100 local residents was carried out. The consultations
showed that all stakeholders were supportive of the project. The results of the questionnaire
survey are provided in Table 82. One major concern over the fire risk of construction period was
raised during the consultations. This concern has been addressed by banning smoking at the
construction sites, placement of an on-site environmental and safety officer who will inspect the
construction sites on a regular basis, posting of an emergency number at the construction notice
boards, and training of construction workers on fire prevention and control.
Table 82: Results of Questionnaire Survey at Dafeng Forest Farm
1. Years in present
place of
residence
2. Distance of
residence to the
forest farm
3. What do you
think about the
protection status
of the forest
farm?
4. Do you think it is
necessary to
use ADB loan
on ecological
protection for
the forest farm?
5. What are the
most important
env. issues for
protecting the
wetlands in the
forest farm?
(can choose
more than one)

No.
%
< 10 years
3

3.0%

No.
%
10-20 years
7

No.
%
20-30 years

No.
%
> 30 years

34

56

7.0%

34.0%

Within forest
farm
50
50.0%
Don’t know

0
0.0%
Not so good

46

46.0%
Good

0

37

50

50.0%

0.0%

Not necessary
1

1.0%

< 500 m

37.0%

Necessary
53

Water quality

91

73

< 2000 m
4
4.0%
Very good
13

Very necessary

53.0%

Ecological
environment

91.0%

500-2,000 m

46

46.0%

Air quality

73.0%

51

143

51.0%

56.0%

13.0%
-

-

-

Acoustic
environment

3

3.0%

Solid waste

0

0

No.
%
No.
%
No.
%
No.
6. What do you
Quite good
So-so
Polluted
think about the
air quality in
56
56.0%
42
42.0%
2
2.0%
your area?
7. What do you
So-so
Slightly polluted
Heavily polluted
think about the
water quality in
50
50.0%
49
49.0%
1
1.0%
your area?
8. What do you
Not much
Great impact
No impact
think about the
impact
impact of the
project on your
2
2.0%
58
58.0%
40
40.0%
living
conditions?
9. What do you
Positive impact
No impact
Negative impact
think about the
impact of the
73
73.0%
26
26.0%
1
1.0%
project on agrienvironment?
10. What do you
Positive impact
No impact
Negative impact
think about the
impact of the
86
86.0%
14
14.0%
0
0.0%
project on forest
ecology?
11. From
Support
Oppose
environmental
perspective, do
you support or
100
100.0%
0
0.0%
oppose the
project?
Note: Number of questionnaires distributed = 100. Number of respondents = 100.

2.

-

%
-

-

Consultations with Nongovernment Organizations

331. Consultations with two local NGOs and one international NGO have also been
undertaken. The two local NGOs are the Jiangsu Provincial Wildlife Protection Society and
Nanjing University Environmental Protection Society. Comprehensive written comments were
received from the international NGO is Wetlands International-Beijing Office (Appendix 3). All
three NGOs think the project is necessary and timely, and they are strongly supportive of the
project and its components.
332. The NGOs also provided useful comments and suggestions. These comments and
suggestions, together with responses, are summarized in Table 83.
Table 83: Results of Questionnaire Survey at Dafeng Forest Farm

Comment / Suggestion
For Rare Birds NR:
Well planned construction schedule to
avoid as much as possible the migratory
seasons, especially the wintering season
for the red-crowned crane
Maximum use of existing buildings and
facilities

Response

Accepted and incorporated into EMP; no construction will
be allowed during October through March.
Accepted and incorporated into project design; all patrol
roads will be built on existing paths or roads; existing
buildings, when available and appropriate, for patrol
stations and other associated facilities.
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Comment / Suggestion
Training of construction workers to raise
their protection awareness
Preparation of a wildlife rescue plan
No net loss of habitat

Build full rationale, need and justification
for the project

Stringent examination of environmental
impacts

Strengthen post-implementation nature
reserve management
For Milu NR:
Well planned schedule and timing to avoid
migratory and breeding seasons
Maintain proper sanitation

Minimize noise

Project design should focus on habitat
restoration and milu health
Research and monitoring of wild-released
milu population is recommended
Strengthening of public education is
recommended
For Sheyang Forest Farm:
Selection of tree species should be fully
analyzed, with priority consideration on
wind-break and economic species

Response
Accepted and incorporated into EMP; wildlife protection and
pollution control training will be provided to all construction
workers prior to construction.
Accepted and incorporated into EMP; existing wildlife
rescue operations in the two nature reserves will be used to
rescue injured birds and other animals.
The primary objective of the project is to restore and
improve degraded habitat for rare birds. The Rare Birds NR
component will result in the restoration and improvement of
4,003 ha of habitat for rare birds and other wildlife.
Comprehensive analysis of in-situ threats and
consistencies with priorities of nature reserve master plan,
and national, provincial and municipal laws, regulations,
policies, plans and programs has been undertaken during
the feasibility study stage. The rationale, need and
justification have been confirmed.
A comprehensive environmental impact assessment has
been undertaken and a detailed environmental impact
statement has been prepared for each project component.
As an essential part of the environmental impact
assessment, an environmental management plan (EMP)
has been prepared. The EMP covers potential impacts,
mitigation measures, monitoring program, feedback and
adjustment mechanism, grievance redress, cost estimates
and institutional responsibilities for implementation.
A capacity building component has been included in the
ADB loan and the GEF component.
Accepted and incorporated into EMP; no construction will
be allowed during May through August
Accepted and incorporated into EMP; construction sites will
use eco-toilets and garbage containers which will be
cleaned regularly and disposed of outside the nature
reserve.
Accepted and incorporated into EMP; low-noise
construction equipment and vehicles will be used;
construction workers will be trained to maintain a quiet
working place.
The project design target drinking water supply, fodder and
grazing ground improvement, resting ground and parasite
control, thus directly addressing milu habitat and health
concerns.
The project interventions include research, monitoring and
video surveillance of milu population, including the wildreleased and semi-wild-released milu.
The project design includes improvements to public
education facilities and tools, such as exhibits, displays,
prints, signages and multi-media for public education.
During the feasibility study stage, various alternatives for
selection of tree species have been examined.
Considerations were duly given to the ecological (e.g.,
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Comment / Suggestion

For Dafeng Forest Farm:
Because of close distance to the milu NR,
attention should be paid to impact of
construction on the NR. Wastewater and
air emissions should be properly controlled.
Restoration of alluvial plains and grassland
for wildlife is recommended.

3.

Response
wind-break and bird habitat) and economic factors (e.g.,
agro-forestry and tourism).
The environmental management plan contains stringent
mitigation measures for minimizing wastewater discharges
and air emissions, including, for example, use of eco-toilets
at the construction site, use of low-emission construction
equipment and vehicles.
The wetland restoration subcomponent will restore a variety
of wetland habitats, including water surface, reedbed,
seepweed, alluvial plains and meadows. This piece of
wetland is close to the milu NR wild-release area and aims
to attract the Chinese water deers.

Future Information Disclosure and Public Consultation Program

333. Information disclosures and public consultations to safeguard the environment and local
communities will continue throughout construction and into the operation phase. During
construction, the consultations will be undertaken regularly in the forms of formal questionnaire
surveys and informal interviews, by the environmental safeguard specialists (as external monitor)
and social safeguard specialists of the loan implementation consultancy (LIC), of the local
residents living in the project areas, especially those around the construction sites. The
consultations will focus on public concerns over the impact on wildlife species, wetland
ecosystem health and services, construction-related employment opportunities, and economic
displacement. Immediate adjustments will be undertaken to address any public complaints and
concerns. During the first 2 years of operations, the loan implementation support consultancies
will continue with the regular public consultation program. Thereafter, public complaints and
concerns will be channelled through the provincial EPD and municipal EPB hotlines.
334.

Environmental information will be disclosed by ADB as follows:
(i)
The EIA will be available for review at www.adb.org 120 days before the project is
considered by the ADB Board.
(ii) Copies of the DEIAs will be made available on request.
(iii) All environmental monitoring reports during loan implementation will be available at
www.adb.org.
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H.
1.

GRIEVANCE REDRESS MECHANISM

Objectives of Grievance Redress Mechanism

335. A grievance redress mechanism (GRM) has been established to prevent and address
community concerns, reduce risks, and assist the project to maximize environmental and social
benefits. In addition to serving as a platform to resolve grievances, the GRM has been designed
to help achieve the following objectives: (i) open channels for effective communication, including
the identification of new environmental and social issues of concern arising from the project; (ii)
demonstrate concerns about community members and their environmental and social well-being;
(iii) prevent and mitigate any adverse environmental and social impacts on communities caused
by project implementation and operations; (iv) improve mutual trust and respect and promote
productive relationships with local communities; and (v) build community acceptance of the
project‘s ―
social license‖ to operate.
336. The GRM is accessible to diverse members of the community, including women and
youth. Multiple points of entry, including face-to-face meetings, written complaints, telephone
conversations, or e-mail, are available. Opportunities for confidentiality and privacy for
complainants should be honoured where this is seen as important. Details of the GRM and a
flowchart of the feedback and adjustment mechanism can be found in Appendix 1.
2.

Current Practice in the PRC

337. Currently, when residents or organizations are negatively affected by project activities,
they may complain to the contractors and IAs by themselves or through their community
committee, or complain directly to the district/city EPB before they finally appeal to the court. In
case a problem happens during the construction, they usually complain to the contractors first if
they believe the construction is the source of the problem. If the contractors' responses are
unsatisfactory, they will contact the district/city EPB, who will first record the complaints and
then go to the site to listen to explanations from the contractors‘ side. In case of discrepancies,
the district/city EPB may need to consult with the IA or environmental supervision engineer to
acquire relevant information. This kind of fact finding or site investigation is usually time
intensive, delaying the mediation process. The major weaknesses of the current system are (i)
lack of a specialized unit to address grievances; and (ii) no timeframe for the grievance redress
mechanism.
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I.
1.

ENVIRONMENTAL MANAGEMENT PLAN

Objectives

338. EMPs have been developed for all components. The EMPs and the consolidated EMP
define all potential impacts of the project components and the mitigation and enhancement
measures with the objectives of avoiding or reducing these impacts to acceptable levels, and
defining the institutional arrangements and mechanisms, the roles and responsibilities of
different institutions, procedures and budgets for implementation of the environmental
management plans. They seek to ensure continuously improving environmental protection
activities during preconstruction, construction, and operation in order to prevent, reduce, or
mitigate adverse impacts and risks. The EMP draws on the individual FSRs, EIAs and EMPs, as
well as PPTA and ADB review mission discussions and agreements with the relevant
government agencies.
339. The EMP for the Jiangsu Yancheng Wetland Protection Project is presented in Appendix
1. The EMP will be reviewed and updated at the end of the detailed design in order to be
consistent with the final detailed design.
2.

Mitigation Measures

340. The EMP contains measures to mitigate the potential environmental impacts and risks.
The responsibilities for implementing and supervising these measures are also assigned to
different agencies. Details of the mitigation measures can be found in Appendix 1.
3.

Organizational Structure for Environmental Management

341. As the executive agency, the Jiangsu Provincial Government will have the overall
accountability for the overall project and its components for ensuring compliance with the PRC‘s
laws and regulations as well as the provisions of ADB‘s Safeguard Policy Statement (SPS 2009).
The JPG will delegate the Yancheng Municipal Government (YMG) to supervise the
implementation of the environmental management plan and coordinating the environmental
inspection and monitoring of the components. The project implementation unit (PIU) will be
responsible for ensuring the implementation of the specific mitigation measures in cooperation
with contractors as contained in the EMP.
342. The Jiangsu Project Management Office (JPMO) will be responsible for setting up the
environmental management system, consisting of inspection, monitoring, reporting, and
initiating corrective actions or measures. In the engineering design stage, EA, IAs and PIUs will
pass the EMP to the design institutes for incorporating mitigation measures into the detailed
designs. The EMP will be updated at the end of the detail design, submitted to JPMO and ADB
for review, and finally be passed to the construction contractors. To ensure that contractors will
comply with the EMP‘s provisions, YPMO, YPMO and PIUs will prepare and provide the
following specification clauses for incorporation into the bidding procedures: (i) a list of
environmental management requirements to be budgeted by the bidders in their proposals; (ii)
environmental clauses for contractual terms and conditions, and (iii) full EIAs and EIA for
compliance. The YPMO will each nominate a dedicated, competent ecologist to take charge of
the project files.
343. The JPMO will recruit, through international competitive bidding, a project management
consultancy that will include one national and one international environmental safeguard
149

specialist. The loan implementation consultancy will assist the JPMO and YPMO to supervise
the compliance with ADB safeguard policies and PRC environmental protection laws and
regulations. The loan implementation environmental safeguard specialists will serve as the
external environmental monitor (EEM) to monitor and oversee the EMP implementation and
assist the JPMO and YPMO to fulfill the environmental reporting requirements. The Yancheng
environmental monitoring station (YEMS) will be contracted to serve as the internal
environmental monitor (IEM). The IEM will undertake air, water and noise samples and
laboratory analysis to determine the compliance with the applicable emission and ambient
standards. The internal monitoring results will be used by the EEM to prepare the semi-annual
environmental monitoring report.
344. Upon completion of each component and within three months of trial operation, a
licensed environmental institute (LEI) will be contracted to conduct the project completion
environmental audit. The LEI will prepare the project completion environmental audit report and
submit to the JEPD and YEPB for review and approval.
345. Each PIU will set up an environmental management unit (EMU) that will generally
require two employees. The EMU will be responsible for: (i) implementing the EMPs and
developing further implementation details; (ii) supervising contractors‘ implementation of
mitigation measures during construction; (iii) implementing training programs for contractors; (iv)
incorporating environmental management, monitoring, and mitigation measures into
construction and operation management plans; (v) developing and implementing internal regular
environmental monitoring; (vi) redressing public grievances; and (vii) reporting performance of
the EMP to JPMO, YPMO and responsible agencies.
346. The YEPB, delegated by JEPD, will ensure the compliance with the PRC and local
environmental regulations through regular and random environmental compliance monitoring
and inspection during construction and operation. The YEMS will conduct the regular
environmental monitoring and inspection.
347. Construction contractors will be responsible for implementing mitigation measures during
construction. They will designate an onsite environment, health and safety officer (EHSO) for
each construction site to oversee the implementation of the mitigation measures in accordance
with the environmental provisions in the construction contract.
348. Environmental training will be essential for PIUs and contractors to implement the EMP.
JPMO will be responsible for organizing training programs, which will cover (i) environmental
laws, regulation and policies; (ii) implementing mitigation measures; (iii) environmental
technologies and procurement; (iv) operating and maintaining environmental facility; (v)
environmental monitoring, supervision; and (vi) documentation and reporting. The training
program will be delivered by the loan implementation consultancy in partnership with the JPMO
and YPMO.
349. A detailed summary of the roles and responsibilities of different institutions in the
implementation of the EMP is provided in Appendix 1.
4.

Monitoring, Inspection and Reporting

350. Internal and external monitoring will be undertaken to oversee the implementation of the
EMP and monitor the actual environmental impacts that will occur. The internal environmental
monitoring that requires field sampling and laboratory analysis of emissions and ambient
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environmental quality with respect to air, water and noise, as well as ecological and biological
surveys, will be done by the licensed environmental institute (LEI) under contract to the PIU.
The internal monitoring will also cover non-quantitative parameters such as solid waste
management and soil erosion control, and it will be carried out through visual inspections by the
onsite EHSO of the construction contractor and the EMU officers of the PIU. JPMO and YPMO
officers will join the internal monitoring and inspection activities from time to time.
351. External monitoring is the responsibility of the environmental safeguard specialists of the
loan implementation consultancy. The environmental safeguard specialists as the external
environmental monitor (EEM) will receive and analyze the internal environmental reports (both
quantitative and non-quantitative). They will also participate in field inspections together with the
OEE and EMU officers or undertake independent field inspections to verify the implementation
of the EMP.
352. Compliance monitoring will be carried out by the Yancheng environmental monitoring
station (YEMS). The YEMS will conduct regular and random environmental monitoring activities
before and during construction and operation, as well as in the event of emergencies.
353. The internal field and analytical monitoring report will be prepared by the YEMS on a
quarterly basis. An internal inspection report will be prepared for each inspection, averaging
once every month. All internal monitoring reports will be submitted to the PIU, YPMO and JPMO
on a quarterly basis. The JPMO will use the internal environmental monitoring reports and the
independent field inspection reports to prepare, with assistance from the environmental
safeguard specialists of the loan implementation consultancy as the external monitor, the semiannual environmental monitoring report in both Chinese and English languages and submit to
the EA and ADB within four weeks past the reporting period. The semi-annual environmental
monitoring report will cover but not being limited to the following: (i) the extent and severity of
the environmental impacts against the predicted impacts, (ii) performance or effectiveness of
the environmental protection measures or compliance with pertinent rules and regulations, (iii)
trends in impacts, (iv) overall effectiveness of the EMPs, and (v) the need for taking additional
mitigation measures.
354. Moreover, within 3 months after each component completion, or no later than one year
with permission of the JEPB, a project completion environmental audit report shall be: (i)
prepared by a licensed environmental monitoring institute in accordance with the PRC Guideline
on Project Completion Environmental Audit (2001); (ii) reviewed for approval of the official
commencement of individual component operation by environmental authorities; and (iii) finally
reported to ADB. The environmental acceptance reports of the component completions will
indicate the timing, extent, effectiveness of completed mitigation and of maintenance, and the
needs for additional mitigation measures and monitoring during operations.
5.

Mechanism for Feedback and Adjustment

355. Based on the inspection and monitoring reports, environmental authorities will decide
whether: (i) further mitigation measures are required as corrective action, or (ii) improvement is
required to environmental management practices. If it is found during the monitoring and
inspection exercise that there has been substantial deviation from the EMP or any changes
made to any of the components, which may cause substantial adverse environmental impacts
or an significant increase in the number of affected people, the JPMO should consult with the
JEPD and ADB immediately and form an EIA team to conduct additional environmental
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assessment and, if necessary, further public consultation. The revised EIA reports will be
submitted to the environmental authorities for review and approval and to ADB.
6.

Environmental Management Capacity in Yancheng

356. The Yancheng EPB consists of ten divisions and offices, including eight technical, and
three technical support institutions. The eight technical divisions cover EIA, nature conservation
and science and technology, pollution prevention and control, total pollutants emission control,
planning and finance, policies and regulations, public education and enforcement and
supervision. The three institutions include the environmental monitoring station (fully
government funded), inspection and enforcement brigade (fully government funded), and the
environmental science research institute (partially government funded). The environmental
science research institute holds a class B EIA certificate issued by MEP.
357. The YEMS is certified on an annual basis by the national environmental monitoring
network. It is fully staffed and equipped for compliance monitoring (existing pollution sources
and completion inspection and monitoring of new projects) and ambient air quality, water quality,
noise and ecological monitoring. It has eight sections, including, among others, field sampling,
ecological monitoring, analytical labs and information management. Regular professional
training is provided by the national, provincial, and local environmental authorities and
monitoring centers for knowledge and skills upgrading.
358. An automated online 24-hour monitoring program for key polluting enterprises is under
development. In addition, key polluting enterprises are inspected 4 to 6 times per year with
unannounced monitoring visits, and regular polluting enterprises 1 to 2 times per year.
Monitoring data is compiled on a quarterly basis. Compliance monitoring of regular pollution
sources is conducted twice a year.
359. Ambient air quality monitoring is done regularly at several monitoring points in the urban
areas where automated continuous monitoring of SO2, NO2, and PM10 is undertaken. According
to MEP and JEPD requirements, air quality, in the form of the air pollution index, is reported
daily to the JEPD and published on a daily basis to the general public via the internet and local
television.
360. The YEPB is the chair of the YPMO. Its representatives have led and participated in
discussions during the PPTA and ADB review missions. The YEPB is fully committed to
supporting and supervising the implementation of the EMP, including the recommended
mitigation measures.
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J.
1.

CONCLUSION

Project Benefits and Impacts

361. Project interventions are envisioned to improve the utilization, development, and
management of resources in the four components which, in turn, are expected to contribute to the
overall environmental condition within the Jiangsu Yancheng Wetland Project area. These
interventions are deemed necessary to counteract the pressures of rapid economic development
around and within the vicinity of the project area.
362. The proposed rehabilitation/restoration interventions for the YRBNNR cover a total of
about 4,005 ha of wetlands, mainly within the core and experimental zones. Specifically, these
comprise of the following: (i) re-hydration of about 1,630 ha in the core zone; (ii) rehabilitation of
and conversion of about 1,435 ha of existing fish ponds into wetlands in the core zone;(iii)
restoration of about 540 ha of habitat area in the experimental zone; and (iv) piloting of spartina
control measures in about 400 ha in the core zone. Other complementing interventions will be
implemented such as: (i) species protection; (ii) waste management and green energy use; (iii)
ecosystem monitoring and research; and (iv) wetland science and education. The interventions
under this component are envisaged to generate the following quantifiable benefits: (i) reduced
rate of degradation by 50% of the wetland ecosystem area and corresponding values of
ecosystem services in about 4,005 ha of natural wetlands; (ii) enhanced carbon sequestration
capacity of the wetlands resulting from restoration interventions; and (iii) increased number of
ecotourists of about 90,000 for 2020 (with – without project).
363. Milu deer habitat rehabilitation and restoration will cover about 385 ha which include: (i)
expansion of grazing land by 25 ha; (ii) improvement of about 50 ha of grazing ground to be
used on an annual rotational basis; (iii) expansion of existing deer resting area of about 45.3 ha;
(iv) establishment of a 45-ha deer forest habitat; and (v) establishment of about 220 ha of deer
fodder ground. Tick control measures will also be implemented together with the translocation of
about 418 head of deer to prevent overcrowding and deer population within the maximum
carrying capacity of the nature reserve. The interventions will be complemented with other
support activities such as the establishment of patrol and management facilities, research,
monitoring, and rescue facilities, and education center. The proposed interventions under this
component are expected to reduce mortality rates, currently ranging from 4-5%, to 2%. These
measures will also significantly reduce annual recurrent costs of medical treatment of milu deer
due to diseases caused by ticks and parasites and supplemental feed. More significantly, given
the global importance of the Dafeng milu deer, the interventions will prevent impending losses
due to increasing deer mortality as a consequence of overcrowding and diseases. The
restoration of 45 ha of wetlands will lead to increased carbon sequestration. The improvement in
ecosystem quality and public education facilities will also help attract more ecotourists by 30%
from the present 300,000/yr to 390,000/yr.
364. The interventions for the Sheyang Forest Farm include the following: (i) restoration of a
woodland area of about 99 ha which serves as habitat for resident and migratory woodland
birds; (ii) establishment of botanical gardens and seed banks of about 285.5 ha; (iii) agroforestry development of about 83.5 ha for demonstrating sustainable farming practices and
promoting native forest and medicinal crops; (iv) establishment of a fire barrier forest belt of
about 25.3 ha; and (v) establishment of forest protection structure, including a fire prevention
and response system an integrated pest management system. The quantifiable benefits that are
expected to be generated from the implementation of the interventions under the component are
the following: (i) improved ecosystem services of coastal protection forests of about 493.3 ha; (ii)
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enhanced carbon sequestration capacity, by 3,616 tCO2e/yr, of the restored/rehabilitated forest
farm area and ecological habitat in about 493.3 ha; and (ii) increased number of ecotourists
from the present 1,000 to 6,000 by 2021 as a result of improved forests and ecotourism facilities.
365. The proposed interventions at the Dafeng Forest Farm to replant the forest farm with
several varieties of indigenous tree species to create a natural forest environment have the
potential to improve the quality of the ecosystem services and biodiversity within the
rehabilitated planted forest. This, in turn, will enhance the carbon sequestration capacity of the
planted forest. Interventions to rehabilitate the coastal wetlands within the forest farm will
likewise improve the quality of ecosystem services and corresponding value. The promotion of
ecotourism is expected to generate substantial financial revenues and corresponding economic
benefits and will encourage the adoption of sustainable management of the resources within the
forest farm. These interventions are expected to generate the following quantifiable benefits: (i)
significant improvement of the value of ecosystem services in about 1,033.8 ha within the forest
farm; (ii) improvement of biodiversity of the improved wetlands and coastal protection forests,
thereby increasing carbon sequestration capacity of these ecosystems by 7,578 tCO2e/yr; and
(iii) increased number of ecotourists from the present 5,000 to 35,000 by 2022.
366. The Sheyang and Dafeng forest farms are part of the national coastal protection forest
network and therefore the forest improvement interventions will lead to increased climate
resilience against climate disasters such as storm surges and tsunami. Meanwhile, the
improved ecosystem health and wildlife habitat will contribute to the achievement of the
objectives of national strategies for wetland ecosystem, species and biodiversity protection. The
eco-compensation pilot under GEF grant will promote community participation in biodiversity
protection and community co-development and explore innovative financing mechanism for
biodiversity conservation. The agroforestry development in the two forest farms, coupled with
ecotourism development, will help the economic transformation of the forest farms. They
proposed interventions will also help the PRC to honour its international commitments of
biodiversity conservation and wetland protection under the Convention on Biological Diversity
and the Ramsar Convention. Finally, the project is expected to have a demonstration effect for
the restoration of and spartina control for other similar wetlands in the PRC.
367. Screening of the components for review and approval authorities was undertaken at the
initial stages of DEIA process. It has been determined that the DEIAs will require the approval of
national environmental protection authority, that is, the Ministry of Environmental Protection
(MEP). Given that the non-restoration infrastructures for the milu NR will be carried out in in the
core zones, which is considered by MEP to be in conflict with the 1994 State Council Regulation
on Management of Nature Reserves, the no-restoration subcomponents shall not commerce
until the concerned area has been re-zoned into an experimental zone.
368. Scoping was also undertaken during the initial stages of the DEIA process. The potential
impacts and risks were identified during the scoping exercise which drew heavily from
information disclosures and consultations with key stakeholders ranging from the responsible
and supervisory government agencies to members of the local communities. The major
potential impacts for the two nature reserves and the two forest farms during the construction
phase include: noise pollution, air pollution, water pollution, solid waste management, borrow
and spoil and their possible effects on protected species and their habitats. The major potential
impacts for the two nature reserves and the two forest farms during the operation phase will be
the noise from operation of the water pumps, noise / water / solid waste pollution for the
operation of the other project facilities (e.g., wetland science education center, research and
monitoring, etc.), and their possible effects on the protected species and their habitats.
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369. Appropriate environmental mitigation and monitoring measures were defined for all
identified impacts, and are included in the environmental management plans of the DEIAs and
the EIA. The EMP sets out the procedures and plans to carry out mitigation measures and
monitoring requirements during sequential stages of the project (pre-construction, construction
and operational phases). It consists of two plans, one for implementing mitigation measures and
the other for carrying out environmental monitoring. For each impact, appropriate mitigation
measures are described. Internal and external monitoring and supervision requirements have
been proposed to ensure that environmental impacts will be minimized to acceptable levels. The
DEIAs and this EIA conclude that all identified impacts can be mitigated to acceptable levels if
the measures defined in the EMPs are carefully implemented and monitored. The environmental
mitigation measures will be incorporated in the biding documents and bill of quantities of the civil
works contracts. International and domestic environment consultants will be recruited under the
project management consultancy services to prepare and supervise the implementation of the
environmental management plan, monitor the environmental and social impacts, and prepare
related reports.
370. The JEPD and YPEB will supervise and support the project implementation units in
implementing the environmental management plans. Capacity building in environmental
management, a detailed training program for which has been developed in the environmental
management plan, will be provided for the executing agency, implementing agencies, and
project implementation companies, to ensure that the PIUs, JPMO and YPMO have adequate
institutional capacity in managing the environmental impacts.
2.

Risks and Environmental Safeguard Assurances

371. There are a number of other risks for the proposed project which are outside of the dreict
control of the EA and IAs. Potential non-compliance of the 1994 Protected Area regulation has
been extensively discussed with MEP, SFA, and the JPG during project processing. MEP‘s
confirmation that restoration activities are allowed in the core zone has been integrated in the
project documents. However, the MEP has instructed the JPG to ensure that the YMG and PIU
to complete the re-zoning of the non-restoration subcomponent area of the Milu NR into an
experimental zone, and to place at least an equivalent area into the core zone to compensate
the loss of the core zone.
372.
One of the identified risks, especially the Rare Birds NR, is the continued external
pressure from the Jiangsu coastal development program, including the conversion of wetland to
commercial fish ponds (some of which takes place in the buffer and experimental zones of the
Rare Birds NR) and farmland, wind power development (some of which takes places in the
experimental zone), and industrial and port development and urban expansion. A plan EIA has
been undertaken to assess the potential impact of the coastal development program on the two
NRs. It has concluded that with effective mitigation measures, the impact will be acceptable.
Regular ecological surveys have been incorporated into the environmental monitoring program
as part of the EMP for the proposed project.
373. There is also a potential concern over the use of polluted water for wetland rehydration
in the Rare Birds NR. The quality of the surface water in the project area is expected to
gradually improve owing to the accelerated effort of pollution control in the upstream catchment.
During the 11th Five-Year Plan (2005-2010), large cities were required by the central
government to treat 70% of their sewage, and small cities were required to treat 60% of their
sewage. In response, many cities had built or started to build sewage treatment plants. The
water quality improvement from this country-wide directive has yet to gradually show up in the
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years to come. Moreover, the provincial 12th Five-Year Plan (2011-2015) sets forth the target of
sewage treatment rate for the province as a whole at 90%. Gradual water quality improvement
is therefore assured for future years.
374. The transfer of the about 400 Milu deer has also been identified as a possible risk.
Without proper planning, agreements, and supervision there is a possibility that the overall
number may decline temporarily. The JPG will ensure that the authorities of the DMNNR,
supervised by an ADB endorsed International NGO, will prepare a Milu deer relocation plan
describing the selection criteria, transfer arrangements, and supervision of the process, prior to
the transfer of the Milu deer.
375. General assurances. The standard general assurances that relate the implementation
of the EIA and EMP will be included as part of the loan and project agreements to ensure the
effective implementation of the measures and mechanisms for mitigating the potential impacts
and risks and for enhancing the environmental and social benefits of the project, in line with
ADB‘s Safegaurd Policy Statement (2009).
376. Project specific assurances. The following specific assurances will be included in the
project agreements to ensure the sustainable implementation of the project:
i. The JPG will ensure that the non-restoration activities in the area that is included in the
core zone of the DMNNR shall not commence until the said area is excluded from the
core zone and compensatory equivalent area is included into the core zone by way of
officially approved zoning of the said area by the State Council.
ii. The JPG will ensure the timely monitoring and reporting on the implementation of the
environmental management plans associated with the Jiangsu Coastal Development
Plan, Yancheng Coastal Development Plan and other sector development plans and
programs.
iii. The JPG and YMG will implement the provincial and municipal 12th FYPs for
environmental and ecological protection to reduce the pollution loads on the coastal
wetlands, particularly the two nature reserves.
iv. The JPG will cause the DMNNR management authority to ensure the health and
survival of the relocated milu to the third core zone, by adopting a phased approach
and only continuing with subsequent relocation if the preceding phase is evaluated to
be successful.
v. The JPG will ensure that the DMNNR and YRBNNR will not allow any tourists in the
core zones and that the NRs will be managed and protected in compliance with the
PRC regulatory framework, especially the Regulations of the PRC on Management of
Nature Reserves 1994.
vi. The JPG will ensure that the authorities of the DMNNR, supervised by an ADB
endorsed International NGO, will prepare a Milu deer relocation plan describing the
selection criteria, transfer arrangements, and supervision of the process, prior to the
transfer of the Milu deer.
vii. The JPG will ensure that no activities in the core areas of the DMNNR and YRBNNR
are commenced until the Project EIA is approved by the MEP confirming that the
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project activities in the said area are not in violation of any laws and regulations of the
PRC especially the Regulations of the PRC on Management of Nature Reserves 1994.
3.

Overall Conclusion

377. The project will generate great socioeconomic benefits by promoting biodiversity
protection, building climate resilience and strengthening community participation. The project
will complement the attainment of the objectives of the nature reserve master plan, the
Yancheng municipal and Jiangsu provincial environmental plans and programs, and national
wetland and biodiversity plans and programs. It will also help the PRC to fulfill its international
commitments of wetland protection and biodiversity conservation. The overall findings of the
DEIAs and the EIA are that negative environmental and ecological impacts with regard to noise,
air, water and solid waste are expected, especially during construction. In general these impacts
will be temporary and localized. The proposed mitigation measures are prescribed conceptually
in the EIA. These measures will be updated into the detailed EMPs during the design stage and
continuously refined during construction. The EMPs will be implemented by the PIUs and
contractors, monitored and supervised by professional environmental management agencies
and the municipal environmental monitoring station, and regularly reported to the JPMO and/or
JEPD, YPMO and/or YEPB, and ADB.
378. Any adverse environmental impacts and risks associated with the project will be
prevented, eliminated, or minimized to an acceptable level, by the implementation of the EMPs
proposed under the DEIAs and EIA, particularly through the environmental mitigation measures
and the mechanism for the continuous adjustment.
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Appendix 1
APPENDIX 1: ENVIRONMENTAL MANAGEMENT PLAN
A.

Objectives

1.
An EMP has been developed for each of the four components. The EMPs and the
consolidated EMP define all potential impacts of the project components and the mitigation
measures with the objectives of avoiding or reducing these impacts to acceptable levels, and
defining the institutional arrangements and mechanisms, the roles and responsibilities of
different institutions, procedures and budgets for implementation of the environmental
management plans. They seek to ensure continuously improving environmental protection
activities during preconstruction, construction, and operation in order to prevent, reduce, or
mitigate adverse impacts and risks. The EMP draws on the individual FSRs, EIAs and EMPs,
PPTA and ADB review mission discussions and agreements with the relevant government
agencies.
2.
This consolidated EMP includes: (i) objectives, (ii) summary of impacts and mitigation
measures, (iii) environmental monitoring and inspection, (iv) public consultations, (v)
responsibilities and authorities for implementation, (vi) institutional strengthening and training,
(vii) reporting and supervision, (viii) work plan, (ix) cost estimates, and (x) mechanism for
feedback and adjustment. The consolidated EMP will be reviewed and updated at the end of the
detailed design in order to be consistent with the final detailed design.
B.

Summary of Potential Impacts and Mitigation Measures

3.
Potential environmental issues and impacts during the pre-construction, construction
and operation phases, as identified by the individual environmental impact assessments (EIAs),
as well as corresponding mitigation measures designed to minimize the impacts are
summarized in Table A1.1. The mitigation measures will be incorporated into the tendering
documents (where appropriate), construction contracts and operational management plans, and
will be undertaken by contractors, the PIUs under the supervision of the JPMO, YPMO, YEPB
and JEPD. The effectiveness of these measures will be evaluated based on the results of the
environmental monitoring to determine whether they should be continued or improvements
should be made. Improvements need to be confirmed through stipulated environmental
management procedures.
4.
Resettlement plans have been prepared to ensure that the affected persons will be
made better off or at least not worse off because of the project. Details of the required actions
are given in the individual resettlement plans for the individual components.
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Table A1.1: Summary of Potential Impacts and Mitigation Measures

Potential
Impact Factor/
Impacts
Stage
and/or Issues
A. Pre-Construction
1. EIA and
Feasibility
Study Stage

Compliance
with PRC NR
regulatory
framework

Mitigation Measures
The JPG ensure that the
non-restoration activities in
the area that is included in
the core zone of the
DMNNR shall not
commence until the said
area is excluded from the
core zone and
compensatory equivalent
area is included into the
core zone by way of
officially approved zoning
of the said area by the
State Council.
The JPG will ensure that
the DMNNR and YRBNNR
will not allow any tourists in
the core zones and that the
NRs will be managed and
protected in compliance
with the PRC regulatory
framework, especially the
Regulations of the PRC on
Management of Nature
Reserves 1994.
The JPG will ensure that
the authorities of the
DMNNR, supervised by an
ADB endorsed
International NGO, will
prepare a Milu deer
relocation plan describing
the selection criteria,
transfer arrangements, and
supervision of the process,
prior to the transfer of the
Milu deer.
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Implementing
Company

Supervising
Agency

EA, JEPD,
YEPB, JFORB

ADB

Appendix 1

Impact Factor/
Stage

2. Design Stage

Potential
Impacts
and/or Issues
Cumulative
Impacts

Mitigation Measures
An assurance has been
agreed that the JPG will
ensure the timely
monitoring and reporting of
the implementation of the
environmental
management plans
associated with the Jiangsu
Coastal Development Plan,
Yancheng Coastal
Development Plan and
other sector development
plans and programs.
An assurance has been
agreed that the JPG and
YMG ensure that the
provincial and municipal
12th FYPs for
environmental and
ecological protection will be
implemented to reduce the
pollution loads on the
coastal wetlands,
particularly the two nature
reserves.

Implementing
Company
EA, JEPD,
YEPB, JFORB

Supervising
Agency
ADB

EA, JEPD,
YEPB, JFORB

ADB

Establishing
EMU

A 2-person environmental
management unit (EMU)
will be established with
each PIU.

PIU

JEPD, YEPB

Updating EMP

Mitigation measures
defined in the EMPs will be
reviewed, updated and
incorporated into the
project design documents
to maximize the desired
ecological and social
benefits and minimize the
potential adverse ones.

DI, PIU

JEPD, YEPB
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Impact Factor/
Stage

3. Biding and
Construction
Preparation

Potential
Impacts
and/or Issues
Ecological
monitoring
and adaptive
management

Mitigation Measures
A detailed monitoring plan
will be prepared to address
the success/ failures of the
key proposed ecological
interventions (i.e. habitat
restoration, spartina control
etc.).
A targeted monitoring
program will be developed
and conducted for wetland
ecosystem health and
species of conservation
concern.

Implementing
Company
DI, PIU

Supervising
Agency
JEPD, YEPB

Grievance
officer

Appoint a grievance officer.

JPMO, YPMO

YEPD, ADB

Bidding
documents
and
contractors‘
qualifications

Environmental section will
be included in the TOR for
bidders.
Environmental clauses for
contractors in reference to
the EMP and monitoring
plan will be included in the
construction and supply
contracts.

EMU,
Tendering
Agency, loan
implementation
consultancy

PIU, JEPD,
YEPB

Environment,
health and
safety manual

Contractors will be required
to prepare an EHS manual,
for approval by the PIU.

Contractor

PIU, EEM

Land
acquisition
and
resettlement

Establish a resettlement
office comprising local
government officials to
manage the land
acquisition and
resettlement process.
Conduct information
dissemination and
community consultation
programs in accordance
with the PRC Land
Administration Law (1999)
and ADB Safeguard Policy
Statement (2009).
Ensure that all resettlement
activities are reasonably
completed before
construction starts on any
component.

PIU, Yancheng
/ Dafeng /
Tinghu
resettlement
office

JPMO,
YPMO, ADB
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Impact Factor/
Stage

Potential
Impacts
and/or Issues
Licensed
environmental
institute (LEI)
as internal
environmental
monitor (IEM)

Mitigation Measures
Prior to start of
construction, an LEI will be
engaged to conduct
internal field sampling and
laboratory analysis of air
pollution, water pollution,
noise pollution and
ecological impacts.

Implementing
Company
PIU

Supervising
Agency
JPMO,
YPMO

External
environmental
monitor

Prior to start of
construction, EEM (as part
of the loan implementation
consultancy), will be
engaged according to ADB
procurement procedures.

JPMO

JEPD, YEPB,
ADB

Onsite EHS
officer

After contract award and
prior to start of
construction, the contractor
will assign an onsite EHS
officer for each contract

Contractor

PIU, YEPB,
JEPD

Environmental
management
training

Environmental specialists
and/or officials from JEPD
and YEPD will provide
training on implementation
and supervision of
environmental mitigation
measures to relevant
persons, especially
construction engineers and
managers.

JPMO

JEPD, YEPB

Contractor

EHSO, EMU,
EEM

B. Construction Phase (All Components)
1. Noise

Noise from
equipment
and vehicles

Construction equipment
and machinery with least
noise emission will be
selected for use at the
construction sites.
Noise from construction
equipment and machinery
will comply with Noise
Limits for Construction Site
(GB12523-1990).
Equipment and machinery
will be inspected and
maintained regularly.
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Impact Factor/
Stage

Potential
Impacts
and/or Issues
Construction
schedule

Mitigation Measures
Construction activities for
the Rare Birds NR and two
forest farms will be
suspended during the
sensitive seasons (i.e.,
migration, breeding) of
October to April.
Construction activities at
the Milu NR will be
prohibited during the
breeding season between
March and May.

Implementing
Company
Contractor

Supervising
Agency
EHSO, EMU,
EEM

No night
construction

Night construction
(between 18:00pm and
08:00am) will be prohibited

Contractor

EHSO, EMU,
EEM

Sound barriers

The construction sites will
be fully enclosed by a 5-mtall sound barrier

Contractor

EHSO, EMU,
EEM

Construction
workers

Construction workers will
be trained on importance of
ecological protection and
protected species.
Construction workers will
be ordered not to enter any
non-work area.

Contractor

EHSO, EMU,
EEM

Monitoring
and inspection

A bird ecologist from the
EMU of the Rare Birds NR
will conduct daily visits to
the construction sites in the
Rare Birds NR to identify
any violations of
construction activities and
order rectification actions.
The bird ecologist will
conduct observations of
bird behaviour and if
abnormalities are found,
suggest adjustments for
contractor to implement.
A milu ecologist from the
EMU of the Milu NR will do
same as above.

EMU

YPMO,
JPMO
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Impact Factor/
Stage
2. Air Pollution

Potential
Impacts
and/or Issues
Dust from
material
delivery and
construction
vehicles

Mitigation Measures
Vehicles delivering
granular and/or fine
materials to the sites will be
covered.
Wheels of construction
vehicles will be cleansed
regularly of soils.

Implementing
Company
Contractor

Supervising
Agency
EHSO, EMU,
EEM

Dust from
construction
sites

Materials storage and
preparation sites will be
located at the
administrative area and
covered or sprayed with
water if necessary.
Extra care will be paid
during dry, strong windy
days.
Upon completion of civil
works for infrastructure, all
construction sites will be
required to be re-vegetated
with trees and grasses.

Contractor

EHSO, EMU,
EEM

Dust from
construction
roads

All roads and pavements
used by vehicles of the
contractors or suppliers will
be kept clean and clear of
all dust, mud, or
extraneous materials
dropped by their
construction vehicles.
Cleaning will be done on a
regular basis.
Water will be sprayed on
access roads twice a day
as needed.

Contractor

EHSO, EMU,
EEM

Emissions
from vehicles
and
equipment

Vehicle emissions will
comply with national and
provincial emission
regulations and standards.
Equipment and machinery
emissions must comply
with Integrated Emission
Standard of Air Pollutants
(GB16297-1996).
A regular inspection and
certification system will be
initiated to make sure that
exhaust gases complied
with emission standards.

Contractor

EHSO, EMU,
EEM
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Impact Factor/
Stage
3. Water Pollution

4. Solid Wastes

5. Soil Erosion

Potential
Impacts
and/or Issues
Siltation in
water bodies

Mitigation Measures
In consideration of
construction being
undertaken near the coast
and with implementation of
the recommended
mitigation measures
defined under ―
soil
erosion‖, siltation in water
bodies will be insignificant.

Implementing
Company
Contractor

Supervising
Agency
EHSO, EMU,
EEM

Construction
wastewater

Settling ponds and oil
separators will be installed
at each construction site.

Contractor

EHSO, EMU,
EEM

Wastewater
from
construction
camps

Construction camps will be
will be located in the
administrative area. The
sewage will be treated with
the existing septic
treatment system.

Contractor

EHSO, EMU,
EEM

Solid waste at
construction
site

Eco-toilets will be used at
each construction site, and
will be cleaned daily and
sent to the administrative
area for composting with
the organic waste.
Garbage containers will be
placed at the construction
sites (including lunch
boxes) and collected daily
and disposed of at the
administrative area.

Contractor

EHSO, EMU,
EEM

Domestic
waste from
construction
camps

Construction camp will be
located at the
administrative area. Solid
wastes are sorted for
recycling and composting.
Non-recyclable and noncompostable wastes will be
disposed of in local
sanitary landfill.

Contractor

EHSO, EMU,
EEM

Spoil and
borrow

Spoil and borrow are
balanced for each
component. No transport of
spoil and borrow outside
the component area will be
necessary.

Contractor

EHSO, EMU,
EEM
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Impact Factor/
Stage

Potential
Impacts
and/or Issues
Excavation

Mitigation Measures
Provide temporary
detention ponds or
containment to control silt
runoff.
Construct intercepting
ditches and chutes to
prevent outside runoff
entering disposal sites, and
divert runoff from sites to
existing drainage or ponds.
Settling ponds will be built
in construction sites. Soils
in settling ponds will be
cleared for use as refill
materials.

Implementing
Company
Contractor

Supervising
Agency
EHSO, EMU,
EEM

Exposed
surfaces

As soon as construction is
completed, re-vegetation
with trees and grasses will
be undertaken.

Contractor

EHSO, EMU,
EEM

6. Impact on Flora
(Infrastructure
construction)

Vegetation

Minimize disturbance to
original vegetation.
Preserve existing
vegetation where no
construction activity is
planned or temporarily to
preserve vegetation where
activity is planned for a
later date.
Rehabilitate disposal and
borrow sites into grassland,
woodland, or farmland after
closing.

Contractor

EHSO, EMU,
EEM

7. Fire Prevention

Fire risk

Smoking ban will be
stringently enforced at all
construction sites.
Any burning (e.g., burning
of wastes) will be strictly
prohibited.

Contractor

EHSO, EMU,
EEM
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Impact Factor/
Stage
8. Sanitation,
Health and
Safety

9. Social/ Cultural
Considerations

Potential
Impacts
and/or Issues
Sanitation,
health and
safety of
workers

Mitigation Measures
Identify all potential
sanitation, health and
safety hazards, establish
and implement professional
sanitation, health and
safety plan.
Maintain and monitor
sanitation condition in
construction areas.
Regular health checks for
construction workers.
Ensure all construction
sites provide the necessary
personal protective
equipment and other
resources to create a safe
working environment;
Require construction site
operations to comply with
PRC state administration of
worker safety laws and
regulations.
Safety, health and
sanitation training for
construction workers.

Implementing
Company
Contractor

Supervising
Agency
EHSO, EMU,
EEM

Resettlement

All affected persons will be
compensated and resettled
in a timely and adequate
manner, in accordance with
the resettlement plans.

PIU, Yancheng
/ Dafeng /
Tinghu
Resettlement
Office

JPMO,
YPMO,
External
Social
Safeguard
Monitor, ADB

Economic
displacement

Affected fish pond leasee
and hired workers at the
Rare Birds NR, and forest
workers and farmland
leasees will be taken care
of in the framework of the
re-employment plan.

PIU, Yancheng
/ Dafeng /
Tinghu labour
bureaus

JPMO,
YPMO,
External
Social
Safeguard
Monitor, ADB
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Impact Factor/
Stage

10. Environment,
Health and
Safety Training

Potential
Impacts
and/or Issues
Cultural
heritage

Mitigation Measures
The local relics bureau will
be contacted immediately
when any relic is
discovered during
excavation.
Cultural heritage sites will
be preserved where
identified. In accordance
with the PRC regulations,
no person shall destroy,
damage, deface, conceal,
or otherwise interfere with
a relic.
If an important site is
unearthed, work should be
stopped immediately and
the matter promptly
referred to the county,
municipal, provincial or
state level relics agencies
for evaluation and decision
on appropriate actions.

Implementing
Company
Contractor

Supervising
Agency
EMU, JPMO,
YPMO,
Provincial /
City Cultural
Heritage
Bureaus

Workers‘
training

Training of workers on
biodiversity protection.
Training of workers on
sanitation, health and
safety.
Training of workers on the
energy conservation and
emission reduction.

Contractor,
PIU, YPMO

EMU, JEPD,
YEPB, EEM

1. Noise

Noise from
water pumps

Submersible water pumps
will be used for all water
pumping operations.
Water pumps will be placed
in well-insulated pump
houses.

PIU

YEPB, JEPD

2. Water Pollution

Wastewater
from
administrative
area

Wastewater at the
administrative area
(including sewage from
ecotourists) will treated by
the septic treatment
system.

PIU

YEPB, JEPD

C. Operation Phase
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Impact Factor/
Stage
3. Solid Waste

Potential
Impacts
and/or Issues
Solid waste
from
administrative
area

Mitigation Measures
Solid wastes at the
administrative area
(including those from
ecotourists) will be sorted
for recycling and
composting. Nonrecyclable and noncompostable wastes will be
disposed of in local
sanitary landfill.

Implementing
Company
PIU

Supervising
Agency
YEPB, JEPD

4. Vegetation
(infrastructure)

Vegetation

All vegetation covers for
patrol roads and river /
canal banks will be
properly maintained.
All slope stabilization sites
will be inspected regularly.
If signs of failure are
discovered, repair will be
immediately initiated.

PIU

YEPB, JEPD

9. Protected
species

Protected
species
monitoring

Research and monitoring
facilities will be established
as part of the components.
Wetland ecosystems,
wildlife habitats and
populations will be
monitored on a regular
basis.
Additional conservation
measures will be
formulated and
implemented if necessary.

PIU

YEPB, JEPD

Regular
inspection

The PRC has a regular
inspection program for
national nature reserves.
The two NRs will be
inspected regularly by the
responsible and
supervisory authorities.
Corrective measures will
be taken by the NRs.

JEPD, JFORB

MEP

Compliance
with PRC NR
regulatory
framework.

Roads in core zone will
only be used for
management purposes.

JEPD, JFORB

MEP

Tourists will not be allowed
into the core zones.
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Potential
Impact Factor/
Impacts
Stage
and/or Issues
D. Capacity Building
1. Training

Training of
JPMO, YPMO,
EMU,
contractors

Mitigation Measures
See training plan below.

Implementing
Company

Supervising
Agency

JPMO, YPMO,
Safeguards
Specialists of
loan
implementation
consultancy

PLG, ADB

ADB = Asian Development Bank, DI = Design Institute, EEM = External Environmental Monitor, EHSO = Environment,
Health and Safety Officer, EMU = Environmental Management Unit, IEM = Internal Environmental Monitor, JEPD =
Jiangsu Environmental Protection Department, JFORB = Jiangsu Forestry Bureau, JPMO = Jiangsu Project
Management Office, MEP = Ministry of Environmental Protection, LEI = Local Environmental Institute, NR = Nature
Reserve, PIU = Project implementation unit, PLG = Project Leading Group, PMO = Project Management Office,
YEPB = Yancheng Environmental Protection Bureau, YPMO = Yancheng Project Management Office.
Sources: Domestic FSRs, DEIAs and RPs, and consultations with EA, PIUs, and relevant government agencies.

C.

Potential Risks and Mitigation Measures

5.
During the scoping exercise, several potential risks were identified in regard to the
proposed project. At the project level, a possible risk is the residual noise level after the use of
sound barrier would still have excessive impact on the rare birds particularly the red-crowned
crane and the milu, as no methodologies are available to ascertain the accuracy of the impact.
In order to mitigate this risk, stringent monitoring in the form of daily field observations by the
NR bird and milu ecologists will be carried out to assess the extent of impact. If excessive
impact would be observed, supplementary mitigation measures, such as additional sound
barriers, reduced extent and intensity of construction and rescheduling of construction activities,
will be formulated and implemented. The feedback and adjustment mechanism in the EMP will
be called in to rectify the situation.
6.
Another major risk to the two NRs, especially the Rare Birds NR, is the continued
external pressure from the Jiangsu coastal development program, including the conversion of
wetland to commercial fish ponds (some of which takes place in the buffer and experimental
zones of the Rare Birds NR) and farmland, wind power development (some of which takes
places in the experimental zone), and industrial and port development and urban expansion. A
plan EIA has been undertaken to assess the potential impact of the coastal development
program on the two NRs. It has concluded that with effective mitigation measures, the impact
will be acceptable. Regular ecological surveys have been incorporated into the environmental
monitoring program as part of the EMP for the proposed project.
7.
Moreover, construction activities in the two forest farms may pose a fire risk. Stringent
fire prevention practices, a total ban on smoking and placement of mobile standby fire-fighting
equipment at the construction site, will be enforced during construction. Local fire stations will
be requested to stay on special alert to respond to any fire emergencies during the construction
period.
8.
There is concern over the use of polluted water for wetland rehydration in the Rare Birds
NR. The quality of the surface water in the project area is expected to gradually improve owing
to the accelerated effort of pollution control in the upstream catchment. During the 11th FiveYear Plan (2005-2010), large cities were required by the central government to treat 70% of
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their sewage, and small cities were required to treat 60% of their sewage. In response, many
cities had built or started to build sewage treatment plants. The water quality improvement from
this country-wide directive has yet to gradually show up in the years to come. Moreover, the
provincial 12th Five-Year Plan (2011-2015) sets forth the target of sewage treatment rate for the
province as a whole at 90%. Gradual water quality improvement is therefore assured for future
years.
9.
Finally, a special training program will be formulated and implemented for all
construction workers for the four components. The training program will cover all environment,
health and safety issues, including fire prevention and emergency response. In particular, the
construction workers will not be allowed to non-construction areas. They will be trained on best
practices in undertaking engineering workers in environmentally sensitive areas to minimize
disturbance to wildlife, on maintaining a quiet, clean and safe environment.
D.

Environmental Monitoring and Inspection

10.
An environmental monitoring program is presented in Table A1.2. This program
considers the scope of monitoring, environmental media, monitoring parameters, time and
frequency, implementing and supervising agencies. The monitoring will follow the methodology
provided in the national standard methods for monitoring pollutants and ecology. Other
associated standards are national environmental quality standards and pollutant
discharge/emission standards. The monitoring plan includes the ecological impact and outcome
indicators that are part ot the project‘s Design and Monitring Framework (DMF), i.e. (i) the
wintering red-crown crane population in YRBNNR maintained above the critical level of 600 by
2020; (ii) the annual mortality rate of milu deer reduced from 4% to 2% by 2020; (iii) the annual
degradation of YRBNNR at current rate of 2.48% in project intervention area halted by 2017;
and (iv) the annual degradation of DMNNR at current rate of 5% in project intervention area
halted by 2017.
11.
Internal monitoring and inspection. Internal and external monitoring will be
undertaken to oversee the implementation of the EMP and monitor the actual environmental
impacts that will occur. The internal environmental monitoring that requires field sampling and
laboratory analysis of emissions and ambient environmental quality with respect to air, water
and noise will be done by the licensed environmental institute (LEI) under contract to the PIU.
The internal monitoring will also cover nonquantitative parameters such as solid waste
management and soil erosion control, and it will be carried out through visual inspections by the
onsite EHSO of the construction contractor and the EMU officers of the PIU. JPMO and YPMO
officers will join the internal monitoring and inspection activities from time to time.
12.
External monitoring and inspection. It is the responsibility of the environmental
safeguard specialists of the loan implementation consultancy. The environmental safeguard
specialists as the external environmental monitor (EEM) will receive and analyze the internal
environmental reports (both quantitative and non-quantitative). They will also participate in field
inspections together with the OEE and EMU officers or undertake independent field inspections
to verify the implementation of the EMP.
13.
Compliance monitoring and inspection. The Yancheng Environmental Monitoring
Station (YEMS) will be responsible to undertake regular and random compliance monitoring and
inspection for construction and operation. If abnormalities are found, the YEPB will impose a
fine and issue a notice of rectification with a specific deadline to the violating contractor. The
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YEPB will also monitor and inspect the operation of the wastewater treatment facilities and solid
waste disposal facilities and practices at the NRs and forest farms.
14.
Ambient environmental monitoring during project operation. Ambient environmental
monitoring in relation to the components will be incorporated into the regular ambient
environmental monitoring program of the YEPB. The monitoring will cover water quality, air
quality, acoustic quality, wetland ecology and wildlife populations.
15.
Environmental monitoring, including the environmental benefits monitoring, will be
incorporated into the Project Performance management System (PPMS). The JPMO with
assistance from the YEPB and PIUs will be responsible for analyzing and consolidating the data
through their management information system. The PPMS will be designed to allow adequate
flexibility to adopt remedial actions regarding project design, schedules, activities, and
development impacts. At the beginning of the project, the JPMO, YPMO, PIUs, and consultants
will develop comprehensive PPMS procedures to systematically generate data on inputs and
outputs of the project components and agree on environmental and related social economic
indicators to be used to measure project impacts. The JPMO in partnership with YPMO and
PIUs and with assistance from the loan implementation consultants will refine the PPMS
framework, confirm achievable goals, firm up monitoring and recording arrangements, and
establish systems and procedures no later than 6 months after loan effectiveness.
16.
With GEF support, a detailed monitoring plan will be prepared to address the success/
failures of the key proposed ecological interventions (i.e. habitat restoration, spartina control
etc.). In addition, a targeted monitoring program will be developed and conducted for wetland
ecosystem health and species of conservation concern. This will ensure that the proposed
interventions are resulting in a positive impact on the biodiversity and target ecosystems.
Additional wetland assessments will be conducted in the targeted areas to supplement the
existing baseline information. The proposed monitoring program will include elements of
adaptive management, to ensure that the appropriate measures can be taken in a timely
manner to ensure success of the pilot restoration efforts. The consultants supervising the
project will provide the necessary technical supervision to ensure that the monitoring plan
complies with best-practice approaches
17.
The monitoring results will be used to evaluate: (i) the extent and severity of
environmental impacts compared with the predicted impacts, (ii) performance of the
environmental protection measures or compliance with related rules and regulations, (iii) trends
of impacts, and (iv) overall effectiveness of the EMPs. Effectiveness of mitigation measures and
monitoring plans will be evaluated through a feedback reporting system. Modification of
measures required by the EMPs will be performed, if necessary. The JPMO and EPB play
critical roles in this feedback and adjustment mechanism as shown in Figure A2.1.
18.
The environmental monitoring program is included in Table A1.2. The cost estimates for
the environmental monitoring program are shown in Table A1.7. Before implementing the
monitoring plan, responsible agencies will provide more accurate estimates of the costs and
present a further detailed breakdown of the cost estimates. During project implementation, the
costs will be adjusted based on actual requirements.
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Table A1.2: Environmental Monitoring Program
Item

Parameters

Time and
Frequency

Location

A. Construction Period: Rare Birds NR
1. Noise
dB(A)
a) 1 at each of the
four directions at
border of the sound
barrier;
b) 100 m, 200 m
and 300 m at the
four directions from
the sound barrier

Implementing Supervising
Agency
Agency

At the beginning
of construction
and monthly
during
construction
period

LEI

YEPB, JEPD

2. Air Quality

TSP, NOx, SO2, Construction site
CO
and administrative
area

At the beginning
of construction
and quarterly
during
construction
period

LEI

YEPB, JEPD

3. Water
Quality –
Surface
Water

Temperature,
Water intake points
pH, DO, NH3of Fudi river
N, TP, BOD,
COD, oils, Cu,
Zn, fluoride, Se,
As, Hg, Cd, Cr,
Pb, cyanide,
volatile phenol,
anionic
surfactants,
faecal E. coli,
sulphide

At the beginning
of construction
and quarterly
during
construction
period

LEI

YEPB, JEPD

At the beginning
of construction
and quarterly
during
construction
period

LEI

YEPB, JEPD

Quarterly during
construction
period

NR

JEPD, YEPB

At the beginning
of construction
and monthly
during
construction
period.

LEI

YEPB,
JEPD,
JFORB

4. Wastewater pH, DO, NH3N, TP, BOD,
COD, faecal E.
coli

5. Protected
Species

Effluent of septic
treatment system
at administrative
area

Red-crowned
NR
crane
population, total
bird population

B. Construction Period: Milu NR
1. Noise
dB(A)
a) 1 at each of the
four directions at
border of the sound
barrier;
b) 100 m, 200 m
and 300 m at the
four directions from
the sound barrier
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Item

Parameters

Time and
Frequency

Location

Implementing Supervising
Agency
Agency

2. Air Quality

TSP, NOx, SO2, Construction site
CO
and administrative
area

At the beginning
of construction
and quarterly
during
construction
period.

LEI

YEPB,
JEPD,
JFORB

3. Water
Quality –
Surface
Water

Temperature,
Water intake points
pH, DO, NH3of Waifu river and
N, TP, BOD,
Neifu river
COD, oils, Cu,
Zn, fluoride, Se,
As, Hg, Cd, Cr,
Pb, cyanide,
volatile phenol,
anionic
surfactants,
faecal E. coli,
sulphide.

At the beginning
of construction
and quarterly
during
construction
period.

LEI

YEPB,
JEPD,
JFORB

At the beginning
of construction
and quarterly
during
construction
period

LEI

YEPB,
JEPD,
JFORB

Quarterly during
construction
period

NR

JEPD,
YEPB,
JFORB

LEI

YEPB,
JEPD,
JFORB,
YFORB

4. Wastewater pH, DO, NH3N, TP, BOD,
COD, faecal E.
coli

5. Protected
Species

Effluent of septic
treatment system
at administrative
area

Milu population, NR
and total bird
population

C. Construction Period: Sheyang and Dafeng Forest Farms
1. Noise
dB(A)
a) 1 at each of the At the beginning
four directions at
of construction
border of the sound and quarterly
barrier;
during
b) 100 m, 200 m
construction
and 300 m at the
period
four directions from
the sound barrier
2. Air Quality

TSP, NOx, SO2, Construction site
CO
and administrative
area

At the beginning
of construction
and quarterly
during
construction
period

LEI

YEPB,
JEPD,
JFORB,
YFORB

3. Water
Quality –
Surface
Water

Temperature,
pH, DO, NH3N, TP, BOD,
COD, oils, Cu,

At the beginning
of construction
and quarterly
during

LEI

YEPB,
JEPD,
JFORB,
YFORB

a) Sheyang forest
farm: Xinyanggang
river 100 m
upstream of farm;
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Item

Parameters
Zn, fluoride, Se,
As, Hg, Cd, Cr,
Pb, cyanide,
volatile phenol,
anionic
surfactants,
faecal E. coli,
sulphide.

4. Wastewater pH, DO, NH3N, TP, BOD,
COD, faecal E.
coli

5. Protected
Species

Time and
Frequency
construction
period.

Implementing Supervising
Agency
Agency

At the beginning
of construction
and quarterly
during
construction
period

LEI

YEPB,
JEPD,
JFORB,
YFORB

Quarterly during
construction
period

Forest Farm

JEPD,
YEPB,
JFORB,
YFROB

LEI

YEPB, JEPD

Quarterly during
first year of
operation

LEI

YEPB, JEPD

Water intake points Quarterly during
of Fudi river
first year of

LEI

YEPB, JEPD

Location
b) Sheyang forest
farm: downstream
water quality uses
surface water
quality monitoring
data for rare birds
NR
c) Dafeng forest
farm: Chuandong
river 100 m
upstream of farm
d) Dafeng forest
farm: Chuandong
river mouth
Effluent of septic
treatment system
at administrative
area

Red-crowned
Forest Farm
crane
population,
white-cheeked
staring
population, and
total bird
population

D. Operation Period: Rare Birds NR
1. Noise
dB(A)
a) 100 m, 200 m
Quarterly during
and 300 m at the
first year of
four directions of
operation
the water pumps;
b) 100 m, 200 m
and 300 m at four
directions from the
border of the core
zone
c) 100 m, 200 m
and 300 m at four
directions from the
border of
administrative area
2. Air Quality

TSP, NOx, SO2, Center and four
CO
borderlines of the
core zone

3. Water
Quality –

Temperature,
pH, DO, NH3-
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Time and
Frequency
operation

Implementing Supervising
Agency
Agency

4. Wastewater pH, DO, NH3-N, Effluent of septic
TP, BOD, COD, treatment system
faecal E. coli
at administrative
area

Quarterly during
the first year of
operation

LEI

YEPB, JEPD

5. Protected
Species

Red-crowned
a) Core zone;
crane
b) NR
population, total
bird population.

Quarterly during
first two years of
period

NR

JEPD, YEPB

Wintering redcrown crane
population in
YRBNNR
maintained
above the
critical level of
600 by 2020

Annually

NR

JEPD, YEPB

LEI

YEPB,
JEPD,
JFORB

LEI

YEPB,
JEPD,
JFORB,

Item
Surface
Water

Parameters
N, TP, BOD,
COD, oils, Cu,
Zn, fluoride, Se,
As, Hg, Cd, Cr,
Pb, cyanide,
volatile phenol,
anionic
surfactants,
faecal E. coli,
sulphide

Location

a) Core zone;
b) NR

Annual
degradation of
YRBNNR at
current rate of
2.48% in project
intervention
area halted by
2017
E. Operation Period: Milu NR
1. Noise
dB(A)

2. Air Quality

a) 100 m, 200 m
Quarterly during
and 300 m at the
first year of
four directions of
operation
the water pumps;
b) 100 m, 200 m
and 300 m at four
directions from the
border of the
administrative area

TSP, NOx, SO2, Center and four
CO
borderlines of the
core zones

Quarterly during
first year of
operation
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Item
3. Water
Quality –
Surface
Water

Parameters
Temperature,
pH, DO, NH3N, TP, BOD,
COD, oils, Cu,
Zn, fluoride, Se,
As, Hg, Cd, Cr,
Pb, cyanide,
volatile phenol,
anionic
surfactants,
faecal E. coli,
sulphide

Time and
Frequency

Location

a) Water intake
Quarterly during
points of Waifu and first year of
Neifu river;
operation
b) Each of the
drinking water
ponds

Implementing Supervising
Agency
Agency
YFORB
LEI

YEPB,
JEPD,
JFORB,
YFORB

4. Wastewater pH, DO, NH3-N, Effluent of septic
TP, BOD, COD, treatment system
faecal E. coli
at administrative
area

Quarterly during
the first year of
operation

LEI

YEPB,
JEPD,
JFORB,
YFORB

5. Protected
Species

Milu population, NR
total bird
population

Quarterly during
first two years of
period

NR

Annual mortality NR
rate of milu deer
reduced from
4% to 2% by
2020

Annually

NR

JEPD,
YEPB,
JFORB,
YFORB
JEPD,
YEPB,
JFORB,
YFORB

Annual
degradation of
DMNNR at
current rate of
5% in project
intervention
area halted by
2017
F. Operation Period: Sheyang and Dafeng Forest Farms
1. Noise
dB(A)
a) Four borderlines Quarterly during
of the farms;
first year of
b) Selected habitat operation
for rare birds
c) Administrative
area
1. Air Quality

TSP, NOx, SO2, a) Four borderlines Quarterly during
CO
of the farms;
first year of
b) Selected habitat operation
for rare birds
c) Administrative
area
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Item
3. Water
Quality –
Surface
Water

Parameters

Time and
Frequency

Location

Temperature,
Water intake points Quarterly during
pH, DO, NH3of Waifu and Neifu first year of
N, TP, BOD,
river
operation
COD, oils, Cu,
Zn, fluoride, Se,
As, Hg, Cd, Cr,
Pb, cyanide,
volatile phenol,
anionic
surfactants,
faecal E. coli,
sulphide

Implementing Supervising
Agency
Agency
LEI

JEPD,
YEPB,
JFORB,
YFORB

4. Wastewater pH, DO, NH3-N, Effluent of septic
TP, BOD, COD, treatment system
faecal E. coli
at administrative
area

Quarterly during
the first year of
operation

LEI

JEPD,
YEPB,
JFORB,
YFORB

5. Protected
Species

Quarterly during
first two year of
operation

Forest Farm

JEPD,
YEPB,
JFORB,
YFORB

Red-crowned
Forest Farm
crane
population,
white-cheeked
staring
population, and
total bird
population

LEI = Licensed Environmental Institute, JEPD = Jiangsu Environmental Protection Department, JFORB = Jiangsu
Forestry Bureau, NR = Nature Reserve, YEPB = Yancheng Environmental Protection Bureau, YFORB = Yancheng
Forestry Bureau.
Sources: Domestic FSRs, DEIAs and RPs, and consultations with JPMO, YPMO, JEPD, YEPB, JFORB, YFORB and
PIUs.

E.

Public Consultation

19.
Public consultation during project preparation. Various public consultations were
conducted in the course of the preparation of the FSRs, EIAs, RPs and poverty and social
impact assessment (PSIA). During the feasibility studies, the provincial, municipal and city /
district agencies were consulted to assist in site / route selections. During EIAs and project
preparatory technical assistance, public consultations with various groups of stakeholders were
conducted. The main focuses of public consultations were to assess the environmental impacts
of the proposed interventions and mitigation measures, as well as resettlement issues. These
activities were carried out in accordance with PRC Interim Guidelines on Public Participation in
Environmental Impact Assessment (2006) and ADB Safeguard Policy Statement (2009).
20.
Future public consultation plan. Future plans for public involvement during the design,
construction, and operation phases were developed during the project preparation. These plans
include public participation in (i) monitoring impacts and mitigation measures during the
construction and operation stages, and (ii) evaluating environmental, economic and social
benefits and social impacts. They include several types of consultations, e.g., site visits,
workshops, investigation of specific issues, interviews, and public hearings. The consultation
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program will cover relevant government agencies at the national, provincial, municipal and city
levels, NR and forest farm managers, local communities and local experts. The public
consultation program for project preparation, implementation and operation are presented in
Table A1.3.
21.
Public participation plans are part of the project implementation and management plan.
The PIUs are responsible for public participation during project implementation. The PIUs will
also establish environmental management units (EMUs) for supervising implementation,
continuing public consultation, monitoring progress, and responding to grievances. Estimated
costs for public participation activities during project construction and operation are presented in
Table A1.7, and they are included in the project investment plan. In addition, the established
feedback mechanisms (Figure A1.1) will ensure timely feedback and measures to address any
concerns raised by the project affected communities.
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Organizer

Table A1.3: Public Consultation Program

Times / Approach

1. Construction
LEI, EEM,
Quarterly group
EMU
discussion

Subjects

Participants

Observations on impacts on
rare birds and milu and on
effectiveness of mitigation
measures and adjustments to
mitigation measures

NR and forest farm managers,
NR ecologists, on-site
EHSOs, YEPB, JEPD

LEI, EEM,
EMU

Quarterly casual
interview

Environment, health and
safety issues at construction
sites

Construction workers, EHSO

YPMO, JPMO

Semi-annual
workshop

Review impacts on rare birds
and milu and on effectiveness
of mitigation measures and
adjustments to mitigation
measures

Local wildlife experts, LEI,
EMU, EEM

YPMO, JPMO

Semi-annual
community
consultation

Community comments and
suggestions on wildlife and
social impacts and
effectiveness of mitigation
measures

Residents near NRs and
forest farms, forest workers,
EHSOs, EMU,

YPMO, JPMO

Survey on
resettlement: as
required per RPs

Comments and suggestions
on implementation of
resettlement plan and reemployment plan

Affected people, local
resettlement offices, labour
bureaus

Semiannual group
discussion for the first
two years of operation

Review of the performance of
overall project and
components against design
objectives

NR and forest farm managers,
NR ecologists, JFORB

YEPB, JEPD

Semi-annual group
discussion for the first
two years of operation

Review of the performance of
resettlement plans, reemployment plan, gender
action plan

NR and forest farm managers,
local resettlement offices,
labour bureaus, gender,
poverty agencies

EMU, YEPB,
JEPD, JFORB

Annual survey of
affected persons and
beneficiaries for the
first two years of
operation

Review of social impacts and
benefits, and public views and
comments on project
performance

Local communities adjacent to
NRs and forest farms, forest
workers

2. Operation
YEPB, JEPD

EIA = Environmental Impact Assessment, EEM = External Environmental Monitor, EHSO = Environment, Health and
Safety Officer, EMU = Environmental Management Unit, JEPD = Jiangsu Environmental Protection Department,
JFORB = Jiangsu Forestry Bureau, JPMO = Jiangsu Project Management Office, NR = Nature Reserve, RP =
Resettlement Plan, YEPB = Yancheng Environmental Protection Bureau, YPMO = Yancheng Project Management
Office.
Sources: Domestic FSRs, DEIAs, RPs and consultations with PIUs and provincial and municipal agencies.
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F.

Responsibilities and Authorities for Implementation

22.
As the executive agency, the Jiangsu Provincial Government will have the overall
accountability for the overall project and its components for ensuring compliance with the PRC‘s
laws and regulations as well as the provisions of ADB‘s Safeguard Policy Statement (SPS 2009).
The JPG will delegate the Yancheng Municipal Government (YMG) to supervise the
implementation of the environmental management plan and coordinating the environmental
inspection and monitoring of the components. As the project implementation units (PIUs), the
two NRs and two forest farms will be responsible for ensuring the implementation of the specific
mitigation measures in cooperation with contractors as contained in the EMP.
23.
The Jiangsu Project Management Office (JPMO) will be responsible for setting up the
environmental management system, consisting of inspection, monitoring, reporting, and
initiating corrective actions or measures. In the engineering design stage, EA, IAs and PIUs will
pass the EMP to the design institutes for incorporating mitigation measures into the detailed
designs. The EMP will be updated at the end of the detail design, submitted to JPMO and ADB
for review, and finally be passed to the construction contractors. To ensure that contractors will
comply with the EMP‘s provisions, YPMO, YPMO and PIUs will prepare and provide the
following specification clauses for incorporation into the bidding procedures: (i) a list of
environmental management requirements to be budgeted by the bidders in their proposals; (ii)
environmental clauses for contractual terms and conditions, and (iii) full EIAs and EIA for
compliance. The YPMO will each nominate a dedicated, competent ecologist to take charge of
the project files.
24.
The JPMO will recruit, through international competitive bidding, a project management
consultancy that will include one national and one international environmental safeguard
specialist. The loan implementation consultants will assist the JPMO and YPMO to supervise
the compliance with ADB safeguard policies and PRC environmental protection laws and
regulations. The loan implementation environmental safeguard specialists will serve as the
external environmental monitor (EEM) to monitor and oversee the EMP implementation and
assist the JPMO and YPMO to fulfill the environmental reporting requirements. The Yancheng
environmental monitoring station (YEMS) will be contracted to serve as the internal
environmental monitor (IEM). The IEM will undertake air, water and noise samples and
laboratory analysis, and conduct ecological surveys to determine the compliance with the
applicable emission and ambient standards. The internal monitoring results will be used by the
EEM to prepare the semi-annual environmental monitoring report for submission to the ADB,
JPG and YMG.
25.
Upon completion of each component and within three months of trial operation, a
licensed environmental institute (ELI) will be contracted to conduct the project completion
environmental audit. The LEI will prepare the project completion environmental audit report and
submit to the JEPD and YEPB for review and approval.
26.
Each PIU will set up an environmental management unit (EMU) that will generally
require two employees. The EMU will be responsible for: (i) implementing the EMPs and
developing further implementation details; (ii) supervising contractors‘ implementation of
mitigation measures during construction; (iii) implementing training programs for contractors; (iv)
incorporating environmental management, monitoring, and mitigation measures into
construction and operation management plans; (v) developing and implementing internal regular
environmental monitoring; (vi) redressing public grievances; and (vii) reporting performance of
the EMP to JPMO, YPMO and responsible agencies.
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27.
The YEPB, delegated by JEPD, will ensure the compliance with the PRC and local
environmental regulations through regular and random environmental compliance monitoring
and inspection during construction and operation. The YEMS will conduct the regular
environmental monitoring and inspection.
28.
Construction contractors will be responsible for implementing mitigation measures during
construction. They will designate an onsite environment, health and safety officer (EHSO) for
each construction site to oversee the implementation of the mitigation measures in accordance
with the environmental provisions in the construction contract.
29.
Environmental training will be essential for PIUs and contractors to implement the EMP.
JPMO will be responsible for organizing training programs, which will cover (i) environmental
laws, regulation and policies; (ii) implementing mitigation measures; (iii) environmental
technologies and procurement; (iv) operating and maintaining environmental facility; (v)
environmental monitoring, supervision; and (vi) documentation and reporting. The training
program will be delivered by the loan implementation consultancy in partnership with the JPMO
and YPMO.
30.
Shown in Table A1.4 are the environmental responsibilities in different phases of the
project. It is considered that the implementation arrangement provides a reasonable framework
for project management and control. The definition of roles, responsibilities and relationships is
adequate to ensure the effective project implementation.
Phase
Preparation

Design

Table A1.4: Environmental Responsibility Matrix

Agencies
Design institute

Environmental Responsibilities
Review and select alternatives (technological, design,
siting, etc.)

EIA institute

Prepare EIAs and EMPs for components, including
information disclosures and public consultations

JEPD, YEPB

Quality control over draft EIAs, including EMPs

MEP

Review and approve EIAs, including the EMPs

PPTA consultants

Advise DIs on project design and EIA institutes on EIA
preparation and ADB Safeguard Policy Statement (2009)
requirements; review DEIAs; prepare EIA, including
public consultations

JPMO, YPMO

Supervise preparation of DEIAs and EIA and organize
public consultations

PIU

Coordinate DEIAs and EIA and public consultations

JPED

Review and endorse EIA, including the EMP, for posting
at ADB website

ADB

Conduct review missions, and review and advise on
project design and safeguard requirements

Design institute

Update the EMPs in cooperation with EIA institutes, and
incorporate mitigation measures in engineering detail
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Phase

Agencies
JPMO

Environmental Responsibilities
designs and contracts
Recruit internal environmental monitor
Recruit loan implementation consultancy, including
environmental safeguard specialists;
Ensure establishment of grievance redress mechanism

YPMO

Supervise establishment of grievance redress
mechanism

PIU

Set up EMU
Establish project public complaint centers

Tendering and
Contracting

EMU

Coordinate the formulation of contractual environmental
clauses

Tendering agency

Incorporate EMP clauses in RFPs and contracts

EMU, EEM

Coordinate the incorporation of EMP clauses in RFPs
and contracts

JPMO, YPMO

Supervise the incorporation of EMP clauses in RFPs and
contracts
Design PPMS

Construction

PIU

Ensure implementation of mitigation measures, and
public consultations (through EMU)
Establish (PPCC)

Contractor

Appoint onsite environmental, health and safety officer
(EHSO)
Implement all mitigation measures, including those on
community and occupational health and safety

EHSO

Conduct on-site environmental inspection and order
corrective actions

EMU

Conduct environmental inspection and prepare inspection
report

JPMO, YPMO

Supervise implementation of EMP
Update PPMS

Licensed
environmental institute
contracted by JPMO

Conduct internal monitoring and prepare internal
monitoring report

EEM

Conduct external monitoring, and prepare semi-annual
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Phase

Operation

Agencies

Environmental Responsibilities
environmental monitoring report to ADB and JPG

ADB

Conduct review missions, and review project
implementation and implementation of EMP

PIU

Ensure proper operation of component facilities
according to design standards, and implementation of
mitigation measures and public consultations
Redress grievances

EMU

Conduct and coordinate environmental monitoring and
inspections

Licensed
environmental institute
contracted by PIU

Conduct internal environmental monitoring and
inspection, supervise implementation of EMPs

EEM

Conduct external monitoring, and prepare semi-annual
monitoring report to ADB and JPG
Prepare project completion report

JEPD, YEPB

Organize, coordinate and supervise monitoring,
consultations
Conduct performance assessment, update PPMS and
undertake reporting

ADB

Conduct review missions, and prepare performance
reports

ADB = Asian Development Bank, D = Domestic Environmental Impact Assessment, EEM = External Environmental
Monitor, EHSO = Environment, Health and Safety Officer, EIA = Environmental Impact Assessment, EMP =
Environmental Management Plan, EMS = Environmental Monitoring Station, EMU = Environmental Management Unit,
JEPD = Jiangsu Environmental Protection Department, JPG = Jiangsu Provincial Government, JPMO = Jiangsu
Project Management Office, PIU = Project Implementation Unit, PPTA = Project Preparatory Technical Assistance,
RFP = Request for Proposal, SPS = Safeguard Policy Statement (2009) of ADB, YEPB = Yancheng Environmental
Protection Bureau, YPMO = Yancheng Project Management Office.
Sources: Domestic FSRs, DEIAs, RPs and consultations with PIUs and provincial and municipal government
agencies.

G.

Grievance Redress Mechanism

31.
Grievance redress mechanism for the project. A grievance officer has been
appointed in the JPMO (which is located in the Jiangsu Provincial Environmental Protection
Department, JEPD) since the start of the PPTA. The JPMO grievance officer has been advising
and supervising the EIA institutes in conducting the information disclosures and public
consultations. In consultation with the EA and IAs, it is agreed that each IA will establish a
project public complaints center (PPCC). The PPCC will be managed by the two members of
the environmental management unit (EMU) of the IAs. The PPCC‘s phone number, fax, address,
email address will be disclosed through notice boards at the project sites and in the IA
headquarters. When a complaint arises, people will contact the respective PPCC and which will
initiate the GRM. The PPCC will instruct contractors, IAs and construction supervisors if people
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complain about the project. The PPCC will coordinate with the JEPD and Yancheng EPB, if
necessary, and will be supported by the environmental safeguard specialists of the project
management consultancy services.
32.
Each contractor will also assign the on-site project engineer / manager to act as the onsite environment, health and safety officer (EHSO). The name and contact details of the EHSO
will also be posted at the notice board at the construction site. When the EHSO receives a
compliant from a local community member, s/he will immediately report to the PPCC who will
determine a course of redress.
33.
The tracking and documenting of grievances and resolutions within the PPCCs will
include the following elements: (i) tracking forms and procedures for gathering information from
project personnel and complainant(s); (ii) dedicated staff to update the database routinely; (iii)
systems with the capacity to analyze information so as to recognize grievance patterns, identify
any systemic causes of grievances, promote transparency, publicize how complaints are being
handled, and periodically evaluate the overall functioning of the mechanism; (iv) processes for
informing stakeholders about the status of a case; and (v) procedures to retrieve data for
reporting purposes, including the periodic reports to the JPMO and the JPMO‘s report to the
ADB.
34.
Types of grievances expected and eligibility assessment. Public grievances
addressed by the GRM will most likely relate to wildlife impacts and implementation of mitigation
measures during the construction phase, and implementation of re-employment plan for
economic displacement.
35.
Once a complaint is received and filed, the PPCC will identify if complaints are eligible.
Eligible complaints include those where (i) the complaint pertains to the project; and (ii) the
issues arising in the complaint fall within the scope of environmental issues that the GRM is
authorized to address. Ineligible complaints include those where: (i) the complaint is clearly not
project-related; (ii) the nature of the issue is outside the mandate of the environment GRM (such
as issues related to resettlement, allegations of fraud or corruption); and (iii) other company or
community procedures are more appropriate to address the issue. Complaints illegible to the
project or the environmental GRM will be recorded and passed onto relevant authorities. If an
eligible complaint is rejected, the complainant will be informed of the decision and the reasons
for rejection.
36.
Grievance redress mechanism steps and timeframe. Procedures and timeframes for
the grievance redress process are as follows (Figure A1.1):
(i)

Stage 1. If a concern arises during construction, the affected person will submit
the complaint to the contractor directly (EHSO or any onsite construction
personnel) or through GRM access points (community leaders, neighbourhood
organizations, local EPB). Whenever possible, the contractor will resolve the
issue of concern directly with the affected person. The contractor will give a clear
reply within one week. If successful, the contractor will inform the PPCC
accordingly.

(ii)

Stage 2. If not successful, the affected person will submit an oral or written
complaint to the PPCC by themselves or through GRM access points. For an oral
complaint, the PPCC must make written records properly and report to the JPMO
and YPMO. The PPCC will consult the complainant, the contractor, JPMO,
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YPMO and other relevant parties, assess the eligibility of the complaint, identify
solutions and give a clear reply within two weeks. The environment specialists of
the project management consultancy services will assist the PPCC in replying to
the affected person. The contractors during construction and the IAs during
operation should implement the agreed-upon redress solution and convey the
outcome to the PPCC within one week.
(iii)

Stage 3. If the affected person is still not satisfied with the proposed solution,
PPCC will forward the formal complaint to the GRM coordinator (JPMO). The
JPMO must identify a solution and prepare a clear reply in consultation with the
complainant, JEPD / JPMO, YEPB / YPMO, the IA and the environment
specialists of the project management consultancy services, and submit it to the
affected person within 30 days. The contractors during construction and the
PICs/operators during operation should implement the agreed-upon redress
solution and convey the outcome to the PPCC and the JPMO within two weeks;

(iv)

Stage 4. If the affected person is still not satisfied with the proposed solution,
JPMO will inform the ADB project team and submit all relevant documents. The
ADB project team will assess the situation, contact the affected person and
Government project counterparts and design and implement the course of
actions.

(v)

Stage 5. If the affected people are still not satisfied with the reply in Stage 4, s/he
can go through local judicial proceedings.
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Figure A1.1: Grievance Redress Mechanism

H.

Institutional Strengthening and Training

37.
An assessment undertaken during the project preparatory technical assistance indicates
that there is a need for strengthening the technical and institutional capacities of the PIUs,
YPMO and JPMO for organizing, coordinating and supervising the implementation of the EMP.
The proposed training program is shown in Table A1.5. Funding of this training has been
incorporated into the project budget.
Table A1.5: Institutional Strengthening and Training

Target Agencies/
Activities
Attendees
Institutional Strengthening
Institutional
JPMO, YPMO, PIUs
Strengthening

Contents

Timing

Defining institutional arrangements for
environmental management,
monitoring, and supervision
Defining positions and responsibilities
Appointing and recruiting personnel

During project
preparation

LEI

Recruiting and contracting licensed
environmental institute for internal
environmental monitoring

Prior to project
implementation

EEM

Prior to project
Recruiting and contracting an EEM for
the overall project, through international implementation
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Activities

Target Agencies/
Attendees

Contents
competitive bidding, for independent
external environmental monitoring, as
part of the loan implementation
consultancy

Timing

PPCC

Establishing the Project Public
Complaints Center (PPCC)
Appoint grievance redress officer

Prior to project
implementation

EHS Manual

Construction
managers and
workers, EHSO

Preparing an EHS Manual

Prior to project
implementation

Environmental
Management
Clauses and
Protocols

EMU, LEI

Developing environmental management During project
preparation
clauses and incorporating them into
construction and operational contracts
Developing/refining environmental
monitoring protocols

JPMO, YPMO, PIU,
EMU, EHSO, LEI,
contractor

Prior to project
PRC Environmental laws and
implementation
regulations
ADB safeguard policies and procedures
Best environmental management
practices

EMP
Implementation

JPMO, YPMO, PIU,
EMU, EHSO, LEI,
contractor

Prior to and
Responsibility and duties for project
during project
construction, management and
implementation
environmental protection
Tasks of environmental protection in the
project construction
Key environmental protection contents
in project construction
EMP improvement and corrective
actions

Grievance
Redress
Mechanism

JPMO, YPMO, PIU,
PPCC, EMU,
EHSO, LEI,
contractor

Effective communication with the
general public and NGOs
Grievance redress mechanism
Case studies and best practices in
receiving and responding to public
complaints

Prior to and
during project
implementation

Environment,
EHSO, construction
Health and Safety managers and
Training
workers, LEI

Construction environmental
management practices
3R‘s (reduce, reuse, recycle)
Wastewater minimization
Occupational health and safety,
including HIV/AIDs

Prior to and
during project
implementation

Advanced
Training on NR
Management

Training on the international
experiences and best practices in NR
management

At beginning of
and during
project

Training
Environmental
Laws,
Regulations and
Policies

JPMO, YPMO, PIU

189

Appendix 1

Activities

Target Agencies/
Attendees

Contents

Timing
implementation

Public Awareness Local community
and Participation members

Laws and regulations on nature
reserves
Awareness about nature conservation
Effective ways of participation in NR
management

Prior to and
during project
implementation

Environmental
Monitoring,
Inspection and
Reporting

Monitoring and inspection methods,
data collection and processing,
interpretation of data, reporting system
Environmental reporting requirements
Project performance management
system (PPMS)

Prior to and
during project
implementation

JPMO, YPMO, PIU,
EMU, EHSO, LEI

ADB = Asian Development Bank, EEM = External Environmental Monitor, EHS = Environment, Health and Safety,
EHSO = Environment, Health and Safety Officer, EMU = Environmental Management Unit, JPMO = Jiangsu Project
Management Office, LEI = Licensed Environmental Institute, NR = Nature Reserve, PIU = Project implementation unit,
PPCC = Project Public Complaints Center, PPMS = Project Performance Management System, YPMO = Yancheng
Project Management Office.
Sources: Domestic FSRs, DEIAs, RPs and consultations with PIUs and provincial and municipal government
agencies.

38.
The capacity of the nature reserve management is assessed as good. The staff are very
motified and qualified, and are among the top conservation experts. Together with the technical
assistance that will be provided through the project, the capacity to implement and monitor the
technical conservation and scientific aspects of the project is considered adequate.
I.

Reporting and Supervision

39.
Internal monitoring report. During the construction period, results from the internal
monitoring by the licensed environmental institute contracted by the PIU and inspections by
EHSO and EMU will be reflected in the monthly construction reports. The reports will summarize:
(i) environmental issues during construction, including public grievances and responses; (ii)
mitigation measures taken, if any; and (iii) consequences of the impacts on the environment
and/or surrounding communities, including public grievances and responses.
40.
The contractors will be trained to take immediate actions to remedy unexpected adverse
impacts or ineffective or inefficient mitigation measures, as required by the EMP. The PIU will
also respond to these reports in order to ensure that contractors have taken appropriate and
timely action. Additional measures may be taken, if needed, to ensure that all issues raised by
the reports are appropriately addressed.
41.
Results from the detailed internal environmental monitoring program and mitigation
actions for the construction phase will be submitted monthly to the PIU, quarterly to JPMO and
YPMO. JEPD and YEPB may request that further environmental mitigation actions be taken, as
they deem necessary, and may determine further mitigation measures for different stages, if
necessary.
42.
Compliance monitoring report. One agency authorized by JEPD and YEPB will be
responsible for environmental compliance monitoring and inspection according to the PRC
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environmental regulations during construction and operation. The compliance monitoring reports
will include: (i) project background, (ii) construction and operation activities, (iii) environmental
conditions, (iv) measurement or sampling taken during auditing and their locations, (v) analytical
results, (vi) interpretation and implication of the monitoring results, (vii) determination of the
compliance status with regard to applicable regulations and standards, and (viii)
recommendations for improvement. These reports will be submitted to JEPD / JPMO and YEPB
/ YPMO by EMS.
43.
External environmental monitoring report. The EA/JPMO has the responsibility to
monitor and assess overall project activities under the project design and monitoring framework,
and will be accountable to ADB for ensuring the effective implementation of the EMPs. The
JPMO will be assisted by the EEM, as part of the loan implementation consultancy recruited
through international competitive bidding, to fulfill its environmental supervision, monitoring and
reporting to the ADB and JPG. The environmental monitoring reports will be submitted to the
ADB and JPG on a semi-annual basis. The reports will emphasize: (i) progress made in
implementing the EMPs; (ii) implementation of mitigation measures; (iii) environmental
compliance; (iv) institutional strengthening and training; (v) public consultations and results; (vi)
public grievances and responses; and (vii) problems occurred and corrective actions taken.
ADB may request that further environmental mitigation actions be taken, as they deem
necessary, and may determine further mitigation measures for different stages, if necessary.
44.

The environmental reporting plan is presented in Table A1.6.
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Table A1.6: Environmental Reporting Plan

Type of Report
Construction Phase
Internal
Internal construction
Monitoring
report

External
Monitoring

From

To

Frequency

EHSO

Contractor, PIU

Monthly

Inspection Report

EMU

PIU, JPMO / JEPD,
YPMO / YEPB

Monthly

Internal monitoring
report

LEI

PIU, YPMO / YEPB,
JPMO / JEPD

Quarterly

External monitoring
report

EEM

ADB, JPMO / YEPD,
YPMO / YEPB, PIU

Semi-annual

LEI

PIU, YPMO / YEPB,
JPMO / JEPD

Quarterly for the first 2
years of operation

ADB, JPMO / YEPD,
YPMO / YEPB, PIU

Semi-annual for the
first 2 years of
operation

Operation Phase
Internal
Internal monitoring
Monitoring
report
External
Monitoring

External monitoring
report

EEM

Special
Monitoring

Special monitoring
report

(Decided by JPMO or ADB)

ADB = Asian Development Bank, EEM = External Environmental Monitor, EHSO = Environment, Health and Safety
Officer, EMU = Environmental Management Unit, JEPD = Jiangsu Environmental Protection Department, JPMO =
Jiangsu Project Management Office, LEI = Licensed Environmental Institute, PIU = Project implementation unit,
YEPB = Yancheng Environmental Protection Bureau, YPMO = Yancheng Project Management Office.
Sources: Domestic FSRs, DEIAs, RPs and consultations with PIUs and provincial and municipal government
agencies.

J.

Cost Estimates for Environmental Management

45.
Before construction, the PIUs will develop detailed responsibilities and requirements for
contractors and will provide detailed cost estimates of mitigation measures and environmental
monitoring in the construction contracts. The PIUs also will detail the responsibilities of their
environmental management units and prepare their work schedules.
46.
Before operation, the PIUs will develop detailed work plans for environmental
management and monitoring during operation based on the EMP. These work plans will be
submitted to JEPD and YEPB to help them to supervise implementation.
47.
The PIUs, with supervision and assistance from the YPMO and JPMO, will develop
detailed plans for procurement of equipment and materials, and civil works for implementing
mitigation measures and monitoring plans. These plans will be incorporated into project
contracts. Environmental considerations will be incorporated into the procurement to ensure
environmentally responsive procurement.
48.
Cost estimates for mitigation measures, environmental monitoring, public consultations,
and capacity building are summarized in Table A1.7. The compliance monitoring costs will be
borne by the YEPB as part of their enforcement functions. Internal monitoring costs will be
borne by the contractors and PIUs. Independent monitoring costs have been incorporated into
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the loan implementation consultancy budget. Before implementing a monitoring plan,
responsible agencies will present a more detailed breakdown of the estimated budget. During
project implementation, the budgets will be adjusted based on actual requirements. Contractors
will bear the costs for all mitigation measures during construction, which will be included in the
tender and contract documents. The PIU will bear the costs related to mitigation measures
during operation. Costs related to environmental supervision during construction and operation
will be borne by the PIU. Costs for capacity building have been included as a provisional sum in
the loan implementation consultancy. During the operation phase, the training costs will be
included in the operation and maintenance budget.
Table A1.7: Cost Estimates for Implementing the EMPs

1.
1.

2.

2.

60

60
2

60
/

6

3

10
8
6
15
6
15

5
4
4
5
4
5

6
5
5
5
4
5

5
4
4
5
4
5

400
100

200
50

200
50

200
50

10
10
5
10

5
5
3
3

6
6
5
6

5
5
4
4

40
40
10
100

10
10
3
20

/
6
5
20

/
5
5
20

1.

Public Consultations
Construction Phase

10

5

5

5

2.

Operation Phase

6

3

5

5

927

407

406

395

Total
4.

120

Environmental Monitoring
Construction Phase
Air quality monitoring
Water quality monitoring
Noise monitoring
Protected species monitoring
Operation Phase
Air quality monitoring
Water quality monitoring
Noise monitoring
Ecological surveys

1.

2.

3.

Environmental Protection
Measures
Construction Phase
Sound barriers for construction site
Noise-proofing of water pump
houses
Wastewater treatment
Air pollution control
Solid waste collection and disposal
Re-vegetation
Workers health and safety
Other measures
Operation Phase
Wastewater treatment
Solid waste management

Estimated Incremental Costs for Implementing EMPs (CNY
1,000)
Rare Birds
NR
Milu NR
Sheyang FF
Dafeng FF

Capacity Building

100

Grand Total (Four Components)

2,235

FF = Forest Farm, NR = Nature Reserve.
Note: a) Cost estimates for environmental protection measures and environmental monitoring for the operation phase cover first 20
years from project completion; b) Cost estimates for wastewater treatment and solid waste management during operation phase
include project-induced as well as the administrative area; c) Cost estimates for public consultations cover first 2 years from project
completion; and d) Capacity building costs include institutional strengthening, training and reporting.
Sources: Domestic FSRs, DEIAs, RPs and consultations with PIUs and provincial and municipal government agencies.
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K.

Mechanism for Feedback and Adjustment

49.
Based on the inspection and monitoring reports, the JEPD, in partnership with the YEPB,
will decide whether: (i) further mitigation measures are required as corrective action, or (ii)
improvement is required to environmental management practices. If it is found during inspection
that there has been substantial deviation from the EMPs or any changes made to the project or
any components which may cause substantial adverse environmental impacts or increase the
number of affected people, then JPMO should consult with JEPD, YEPB and ADB immediately
and form an environmental assessment team to conduct additional environmental assessment,
monitoring and public consultations. The revised EIA reports including EMPs will be submitted
to the environmental authorities for approval, and finally report to ADB. The revised EMPs will
be passed to the contractor(s) and PIU(s) for implementation. The mechanism for feedback and
adjustment is presented in Figure A1.2.
Figure A1.2: Mechanism for Feedback and Adjustment
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APPENDIX 2: DETAILED DESCRIPTION OF COMPONENTS
1.

Overview

1.
The Jiangsu Wetland Protection Project has four engineering components and capacity
strengthening component as follows: (i) Yancheng Rare Birds National Nature Reserve
(YRBNNR) Component; (ii) Dafeng Milu National Nature Reserve (DMNNR) Component; (iii)
Sheyang Forest Farm (SFF) Component; (iv) Dafeng Forest Farm (DFF) Component; and (v)
Project Management and Capacity Building. The locations of the four engineering components
are shown in Figure A2-1.
Figure A2-1: Location Map of Project Interventions

2.

Rare Birds NR Component

2.
Located along the coast of Sheyang, Dafeng, Binhai, Xiangshui and Dongtai
cities/counties, Jiangsu Province, the YRBNNR covers a total area of 284,179 ha, including
21,889 ha of the core zone, 55,682 ha of the buffer zone and 206,608 ha of the experimental
zone. It was established as a provincial nature reserve in 1984, and was promoted to become a
national nature reserve in 1992, and accepted into the UNESCO International Man and
Biosphere Reserve Network in the same year. The nature reserve became a Northeast Asian
Crane Reserve Network site in 1997 and an East Asian-Australian Migratory Shorebirds
Network site in 1999. It was designated as a Ramsar site in 2001.

195

Appendix 2
3.
Recent surveys37 show that the Reserve has 211 species of phytoplankton, 545 species
of plants, 90 species of zooplanktons, 506 species of insects, 394 species of birds, 35 species
of amphibians and reptiles, 284 species of fish and 31 species of mammals. Eleven species are
listed as national class 1 protected species including the red-crowned crane, white crane, great
bustard, golden eagles and Chinese paddle-fish. Sixty-seven species such as river deer and
swan are under the class 2 national protection.
4.
Intertidal wetlands such as the Yancheng coastal marshes are a unique ecosystem that
provides vital ecosystem services. They serve to reduce the effects of storms and wave actions,
limit saline intrusion, reduce floods, and help recharge underground aquifers. It also possesses
rich biodiversity and resources that provide livelihood for rural coastal communities.
5.
The YRBNNR component aims to establish a healthy coastal wetland ecosystem and
protect red-crowned crane and other rare birds and animals. This subproject is the largest of the
four subprojects and has the following 8 components: wetland restoration, wetland rehydration,
fish-ponds-to-wetland conversion, invasive alien species control, wetland protection
infrastructures, wildlife protection, wetland monitoring, research and education capacity
strengthening, and community co-development. The locations of the main activities are
presented in Figure A2-2.
Figure A2-2: Rare Birds NR Component

37

Source: Directory of Flora and Fauna Resources in Yancheng Rare Birds National Nature Reserve.

196

Appendix 2
6.
Wetland restoration. The first subcomponent is to restore 540 ha of degraded wetland.
Detailed planning has been undertaken to reverse the trend of habitat degradation by landform
improvement and vegetation recovery in the construction of a small coastal wetland ecosystem.
This will create an improved habitat not only for rare birds and in particular the wintering redcrowned crane (Grus japonensis) but it will provide habitat for many other birds, reptiles,
mammals and other wetland species, promoting natural recovery of wetland fauna.
7.
A key concept of this wetland restoration is to increase biodiversity through the creation
of a mixed freshwater and saltwater wetlands. This will be achieved by building embankments to
partition the restoration area into four independent hydrological units (S1 to S4) with regard to
the salinity of the adjacent water supplies and equipping the partitioning with control structures
so that the hydrological units can be managed in terms of source water, salinities and water
levels. The proposed four independent hydrological units are shown in Figure A2-3.
8.
Its main interventions involve landform improvement and vegetation recovery, with the
purpose of providing habitat and shelter for birds, reptiles, mammals and other wetland species,
and promoting natural recovery of wetland animals (Figure A2-4).
9.
Coastal wetland adaptability restoration aims at alleviating the impact of global climate
change on wetland. It is proposed to build protection embankment along this unit, transform
terrain into different habitat structures, and pump water from Xinyanggang into the unit to
simulate a small coastal wetland ecological area, then plant vegetation in different habitats
according to the water level, and ultimately to form a freshwater and saltwater mixed habitat.
The layout is provided in Figure A2-5.
10.
Water level control gates, water pumping stations, culvert pipes and electric power
supporting facilities will be constructed around wetland restoration area. The proposed water
control structures are summarized in Figure A2-6.
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Figure A2-3: Layout of Hydrological Units for Wetland Restoration in YRBNNR
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Figure A2-4: Vegetation Map for Wetland Restoration Subcomponent in YRBNNR
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Figure A2-5: Layout of Coastal Wetland Adaptability Restoration Area in YRBNNR

Figure A2-6: Layout of Water Control Structures in YRBNNR
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11.
Wetland rehydration. This subcomponent will involve a total area of 1,630 ha, dealing
with the dehydration and degeneration of the wetlands. Fresh water will be channelled from the
Fudi River into dehydrated wetlands through lift pumps and sluice gates, so as to restore the
water conditions of the wetlands. The area to be rehydrated will be divided into 6 segments (Y1
to Y6) receiving water from two main pump stations B6 and B7 on the Fudi River through a
system of channels. The detailed design is shown in Figure A2-7.
12.
Fishpond-to-wetland conversion. This subcomponent is intended to convert a fish
pond to wetland. The area is located at the southwestern side of the core area beneath the
wetland rehydration area and amounts to 1,435 ha. Four independent hydrological units will be
created with removal of excess bunding, the spoil from which will be used to create diverse
terrain for rare birds. Different plant species will be planted in islands and shoals in order to
provide a wide variety of habitat. The four major activities of topographic reconfiguration,
vegetation restoration, water system rehabilitation (through abstraction from the Fudi River
through pumps B8 & B9) and water flow control are indicated in Figure A2-8.
Figure A2-7: Design of Wetland Rehydration Subcomponent in YRBNNR
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Figure A2-8: Layout of Fish-Pond-to-Wetland Conversion Subcomponent in YRBNNR

13.
Invasive alien species control pilot. One of the serious threats faced by the core zone
is invasion of alien species, typically spartina alterniflora. The initial aim of its introduction in
East China was to assist in coastal stabilization and promote new land development for largescale coastal reclamation. Since its introduction the plant has spread rapidly throughout the
entire coastal zone of the eastern PRC, and has resulted in massive ecological change to the
coastal inter-tidal and supra-tidal ecosystems. In most areas spartina has out-competed native
salt-marsh vegetation and has created vast areas of dense, mono-specific spartina stands.
These dense stands support little biodiversity and have significantly reduced important habitats
for rare species such as the red-crowned crane and Saunder‘s gull. Spartina control is a
worldwide problem for coastal ecosystem managers and especially protected area managers.
14.
Within the core area, the invasive spartina alterniflora has already spread to 5,253 ha
which occupies 24% of the core area and is rapidly expanding. The control work will build on the
research findings at home and abroad and will adopt physical and biological measures, such as
spartina’s lower tolerance to freshwater, to demonstrate a reliable procedure to control it and
one that can be used for future replication of the eradication process on a large scale.
Experimental testing of mechanical removal, herbicide application, burning, grazing and biocontrol have yielded low success. In most cases spartina re-infestation has been rapid and
inevitable. Small-scale trials in Chongming Island, Shanghai by the Nanjing University have
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shown that prolonged flooding with freshwater can effectively suppress spartina re-growth and
provide suitable conditions for the regeneration of natural wetland vegetation (Appendix 2).
15.
The spartina control pilot is part of the larger "ecological control of spartina and
optimization of birds habitats project" for the Shanghai Chongming Dongtan Birds National
Nature Reserve. The overall project covers an area of 24.19 sq km, including 8.98 sq km in the
core zone, 5.33 sq km in the buffer zone and 9.88 sq km in the experimental zone. Total
investment is CNY 815.07 million. The spartina control pilot occupies an area of 317 ha. Its
scope is as follows: 1) construction of a 25-km-long weir surrounding the spartina area that
physically blocks the spread of the spartina; 2) use of physical method through cutting,
innundation and land-drying; and 3) use of biological measures throough reed planting, salinity
control and water-level control. The construction of the engineering structures started in 2009
and completed in May 2011. Spartina cutting and innundation began in May 2011. The pilot
design was based on experiments conducted by Shanghai-based East China Normal University.
According to the reports, a experimental pilot was undertaken by ECNU which began in October
2006. The experimental pilot used 4 plots of spartina-infested lands to experiment physical and
biological control methods. The experiments showed that a combinition of cutting and
innundation with freshwater in July each year can effectively suppress the growth of spartina
and protect the growth of reeds. Cutting removes the parts above the ground. Appropiate water
level can suppress the breathing and photosynthesis of the spartina. By October, the aboveground stems and below-ground roots are found to be dead and rotten. It is concluded that the
integrated physical-biological control method can eradicate spartina effectively for the long-term.
The cost is approcimately CNY 4,000 per mu, far lower than other methods. The effectiveness
of the integrated physical (cutting and innundation with freshwater)-biological (planting of reed)
method has been collaborated by a number of experimental studies and practical cases in the
PRC and USA (see attached for several published studies).
16.
These innovative techniques will be up-scaled within two pilot areas in the YRBNNR as
part of the project. The potential to showcase the control and management of significant areas
of spartina will provide an innovative output from the project. The pilot sites cover an area of 400
ha with an experimental area of 50 ha in the first year, 100 ha in the second year and 250 ha in
the third year. The implementation of this subcomponent will be adjusted according to the
experimental results. Pump B10 delivers fresh water from the Fudi River., The layout is provided
in Figure A2-9. By the time the YRBNNR spartina control starts in the second half of 2012, the
Shanghai Chongming Dangtan NNR pilot will have been operating by over one year whereby
some results will have been shown. It is proposed that the YRBNNR will conduct a site visit to
the Shanghai pilot and assess the effectiveness of the Shanghai pilot and lessons learned. If
necessary, the YRBNNR pilot will be redesigned by incorporating the success and lessons
learned from the Shanghai pilot.
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Figure A2-9: Layout of Spartina Alterniflora Control Subcomponent in YRBNNR

17.
Wetland protection infrastructure. The interventions involve the establishment of a
series of facilities like green energy, solid waste treatment, sewage treatment, ecological public
lavatories.
18.
First, green energy. The air conditioner system of wetland museum will adopt the ground
sources heat pump central air conditioner system. Besides, build integrated solar photovoltaic
power facilities on the roof of buildings, and promote the use of photovoltaic power on the
lighting installations of roads, greenbelts and other public facilities.
19.
Second, solid waste management. It is proposed to install 170 waste bins on roads and
population concentration area. Moreover, a small garbage storage and transfer station will be
located in the northwest corner of the project site, near the west side of sewage treatment
station, close to coastal embankment, with an area of 100 m2 and a building area of 50 m2.
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20.
Third, sewage treatment. The project area intends to choose rainwater and sewage
separation drainage. The total storm sewer of all roads adds up to 3630 m, and equips with
several rain manholes. Sewage treatment station is located in the northwest corner of the core
zone and north side of the new rural conservation station, downwind of the project area. The
treatment station applies eco-purification technology, through a series of biological, physical and
chemical reaction of wetland system (water, aquatic plants, microorganism) to purify domestic
wastewater, thus make the water meet emission standards.
21.
Fourth, eco-toilets. The project plans to set up 14 eco-toilets, 4 of them site in the west
embankment and the rest site in east embankment.
22.
Fifth, wood patrol road. It will construct a wood road which is 1.5 m wide and 13.9 km
long for field exploration,
23.
Wildlife protection. It includes a number of interventions. First, a 58-ha ecological
buffer area will be built to separate the core zone from outside to prevent illegal capture of
biological resources. It is built on the edge of core zone by excavating the river and restoring
dense vegetation, such as dense bushes and aquatic plants. The dimensions are 29 km in
length and 20 m in width. This intervention will alleviate the influence of roads (especially the
sea wall), external personnel, and agricultural activities, especially the noise pollution, so as to
provide a quiet, less disturbed habitat for red-crowned cranes and other rare birds.
24.
In addition, 10 protection workstations will be established among the whole NR, and 4 of
them will be sited in wetland restoration area. Moreover, in order to effectively carry out
protection and management, the reserve plans to establish monitoring system (including
security system, species conservation, rare birds breeding) and accidents prevention and
response system (including firefighting, protective isolation and patrol). The total covered area
of the 10 workstations is 2,060 m2.
25.
Moreover, monitoring systems in the form of multiple video surveillance stations and
seven meteorological stations will be established along with accident prevention practice and
response systems for emergencies such as fire control. The locations of the proposed
infrastructures are given in Figure A2-10 where the patrol path parallels the buffer strip.
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Figure A2-10: Layout of Wildlife Protection in YRBNNR

26.
Wetland monitoring, research, and education capacity strengthening. In order to
establish database of the reserve and provide scientific basis for management, it is arranged to
conduct daily monitoring on birds and wetland aquatic plants within the reserve, which will
measure the population size, distribution, biomass and evolution. The monitoring system will
comprise 7 wetland monitoring stations, a bird banding station, 7 bird watching stations and 7
meteorological stations.
27.
And a lab for biodiversity of wetland, covering 700 m2, intends to monitor, research and
protect biodiversity based on wetland characteristics and plant and animal growth within the
project area. The research highlights the theory and technology studies on water environment
and biodiversity protection in YRBNNR, dynamic monitoring and evaluation of wetland, wetland
protection and restoration, and policies and regulations about wetland management and
sustainable use.
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28.
The other construction includes the exhibition layout, making 200 nameplates to
characterize protected species, and construction of an education center with area of 2,240 m2.
The distribution map of wetland education and research is summarized in Figure A2-11.
Figure A2-11: Layout of Wetland Research and Education Subcomponent in YRBNNR

29.
Community co-development. A community participation service center will be built on
the entrance to wetland restoration area, with the purpose of satisfying the need of researchers,
external villagers and tourists, and meanwhile alleviating the impact on wetland. It covers an
area of 1,500 m2, and the building space is 2,500 m2. Other related construction includes 3 30m-long bridge across the Fudi River, a 2-story recreation teahouse with area of 300 m2, a wood
house for birds association with area of 120 m2, an electric power substation with area of 300
m2, and municipal supporting pipelines, with 9,820 m of water supply, 7,600 m of electric cable,
and 6,500 m of communication cable.
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3.

Milu Nature Reserve Component

30.
In 1986, the Dafeng Milu Natural Reserve was founded for the conservation and return
of Milu to a natural habitat, and was named as a national natural reserve in 1997.The area of
the DMNNR is 2,668 ha, with no definite zoning plan. The site is a complex of woodlands,
marshy grasslands, tidal creeks and river channels, marshes and intertidal mudflats on the
coast of the Yellow Sea. The coastal mudflats contain diverse habitats. It supports a wide
variety of animal species, including a total of 315 bird species, including 23 nationally protected
water birds. The Milu, once extinct in PRC, has been re-introduced, and the NR is home to now
the largest Milu population in the world. The Hydropotes inermis and Moschus moschiferus, 27
amphibian and reptile species, 599 insect species and 156 fish species can also be found in the
reserve.
31.
Known as a species of deer, Milu is believed to be native to subtropics. It prefers
marshland, and grazes on a mixture of grass and water plants. Hunting is thought to have been
the main cause for the disappearance of the wild Milu in PRC. In the late 1980s, a herd of 39
Milu were returned to PRC and re-introduced to the DMNNR. They have successfully
reproduced, and DMNNR owns the largest wild Milu population and largest Milu gene pool in
the world.
32.
However, with the increase of the number of Milu, the functional requirements of water
conservancy facilities and such natural conditions as the vegetation of the reserve have formed
a contrast with the habitat demands of Milu, so it is very necessary to impose some artificial
intervention to realize the balance between Milu and ecological and social environment.
33.
The component is intended to improve the Milu habitats, change the present situation of
exclusive dominant position of pennisetum in part of this NR, further improve the physique of
Milu and increase the number of birds, meanwhile enhance the ability to monitor the change of
Milu and their habitats, and make the public understand the knowledge about Milu and NR more
conveniently and effectively, so as to promote this NR to become the largest wild Milu stocking
base and internationally-leading Milu scientific research base in the world. This subproject
includes 5 major subcomponents, discussed as follows.
34.
Milu water supply improvement. This subcomponent is designed to improve the
drinking water source for Milu. It will establish four new drinking water ponds based on the
original pond and stack several mounds of different height around the ponds (Figure A2-12).
The newly added pond area is 246,700 m2.
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Figure A2-12: Layout of Milu Drinking Water Source Improvement in DMNNR

35.
Another component of the wetland restoration project is irrigation and drainage system
improvement (Figure A2-13). Wherein, the establishment of pumping station and aqueduct
ensures adequate water available to milu in the dry seasons, and the water level control
structures will intercept and store rainwater to keep the water surface of milu core areas in
general seasons and reduce the amount of drawing water in dry seasons. Moreover, a series of
interventions will be undertaken, including establishment of forage base, prevention and control
of parasites, and control of milu population, to ensure the ecosystem health of the milu habitat.
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Figure A2-13 Layout of Irrigation and Drainage System Improvement for Milu NR

36.
Milu food supply and resting ground improvement. To provide milu with steady food
supply and adequate resting ground, three interventions will be included. First, the resting
habitat improvement project will cover 45 ha and stack mounds of 0.5-1 m high near the water
source areas to form resting habitat near water, and plant sparse trees to provide Milu with
shelter and rest area. The fill quantity amounts to 370,000 m3, and there are 45,000 arbours and
shrubs and 680 kg herbaceous planted in total. (Figure A2-14).
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Figure A2-14: Milu Resting Habitat Restoration Scheme in DMNNR

37.
Second, 50-ha rotational closure of grazing ground will be implemented. This is to
artificially control over the quantity of pennisetums through resting grazing of 200 ha in 4 years
in the east of the first core area with a higher pennisetum density, and then increase the plant
variety and biomass of edible plants by planting trees and grass on the land, so as to effectively
improve the vegetation within the fence and provide adequate and diverse food sources.
38.
Third, a forage base will be established in the west of the second core area (Figure A215), covering an area of 220 ha. To construct the forage base, it requires to level off 220 ha of
land, then select high-yielding and high-quality annual or perennial grass, especially grass
which can be harvested for several times (like grass sorghum and chicory) to build a warm
forage grassland; after the warm grass is harvested, select ryegrass, alfalfa and so on to build a
cold forage grassland. At the same time, some grass resistant to salinity and alkali can be
planted experimentally. Besides, the project will organize personnel to terminate haemaphysalis
with suction traps in the first core area each year, covering an area of 8,660,000 m2. In addition,
according to estimation, in order to maintain the sustainable development of the reserve, about
418 heads of Milu need to move out here. They would be placed at wild core areas, zoos and
new reserves, or transported to foreign countries for population optimization.
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Figure A2-15: Schematic Diagram of Milu Forage Base in DMNNR

39.
Milu habitat protection. To protect Milu habitat, 24-km steel-biological fences will be
erected. It is proposed to gradually replace the mesh fencing in the entire reserve with stainless
steel wire to 2 m in height. This totals 24 km and comprises 17.5 km of perimeter fencing and
6.5 km of fencing enclosing a resting-grazing area. All of approximately 6,000 cement posts will
be replaced with stainless steel columns. Further, at a distance of 1 m inside the perimeter
fence-line, thorned vegetation will be planted to form a biological barrier aimed at reducing
external interference.
40.
Patrol roads around the 1st and 2nd core zones will also be built. The road around the 1st
core zone will be 9.8 km long, and that around the 2nd core zone is 8.5 km. In addition, two small
bridges across bordering channels will be built. See location map of Figure A2-16.
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Figure A2-16: Layout of Patrol Roads for DMNNR

41.
Besides, one management and protection station will be constructed in wild Milu area
(the third core area), and water, electricity and other facilities in existence and of the new
management and protection stations will be built and improved (Figure A2-17). And also, 426.4ha of tick control will be implemented.
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Figure A2-17: Management and Protection Stations and Supporting Facilities for DMNNR

42.
Milu research, monitoring, and rescue capacity building. This component will
establish Milu research lab and Milu habitat surveillance system. To improve the scientific
research on Milu and their habitats, the monitoring center plans to set up a biological laboratory,
environmental analysis room and Milu information technology center. The construction contents
mainly include equipment purchase and building refurbishment.
43.
Ecological monitoring system will be established also. A series of monitoring points are
proposed to be set at each of the three areas. It mainly includes the monitoring of climate, water
quality, soil and biodiversity. A wildlife rescue station will be constructed. It is mainly used to
conduct essential and basic treatment to wild animals (e.g. Milu and birds, etc.) injured in the
nature reserve and peripheral areas, then restore their ability to return to the wild. Milu habitat
video surveillance and information management system will be established. The system will
achieve the video surveillance of animal activities, changes of vegetation and stealing in three
areas.
44.
Public education capacity building. This expansion will increase the existing 1,050 m2
promotional and educational facility. About 30 metal promotional boards will be set up around
the whole nature reserve. Of the existing facility, the area of the science education centre will be
equipped with ecotourist-train paths over a further 3 ha along with the excavation of a further
1,300 m2 of small ponds to provide drinking water for milu within the compound. Further trees
and shrubs will be planted.
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4.

Sheyang Forest Farm Component

45.
The Sheyang Forest Farm was established in 1959. Occupying a land area of 1,900 ha,
the forest farm is a part of the national coastal protection forest system. After 50 years of
development, the forest cover in the farm has reached 85%, with over 200 tree species and
more than 100,000 cubic meters of standing timber stock. Neighbouring the YRBNNR, the farm
has become a sanctuary to rare birds, including 12 species under class 1 national protection,
and 67 species under class 2 national protection. It is also home to 22 species of animals.
46.
However, the Sheyang Forest Farm is faced with a number of problems, including high
homogeneity of forestry resource distribution, single forestry management mode, and low
ecological diversity and system stability. There is a need to significantly enhance the species,
ecological and landscape diversity of forestry resources, optimize ecological functions such as
wind breaking, material production and biodiversity protection, and promote output efficiency
with green economy.
47.
The proposed construction in the Sheyang Forest Farm component covers 6 parts listed
as follows.
48.
Bird habitat restoration. In 1980s, the number of forest-dwelling birds represented by
white-cheeked starling in Sheyang forest reaches tens of thousands. However, as most of plant
species were gradually instead by poplar and metasequoia, the population quantity of whitecheeked starling within this region greatly reduced due to the changes in optimal habitat. The
vegetation status quo is provided in Figure A2-18. The project, located in Dongsheng
Management Area (south part of forest site), is proposed to restore 185 ha of habitats for whitecheeked starling and other forest-dwelling birds. Of this total, 24 ha are for water system to be
dredged, 99 ha is habitat, and 2.4 ha is bottomland. The plan is presented in Figure A2-19. The
major interventions include terrain and water system improvement, habitat restoration and
bottomland rehabilitation, and auxiliary facilities.

215

Appendix 2
Figure A2-18: Existing Vegetation in Bird Habitat in SFF
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Figure A2-19: Bird Habitat Restoration Area in SFF

49.
The purpose of topography and water system improvement is to create life conditions for
silver chain and other species that are feasible for white-cheeked starlings to inhabit. On one
hand, it is designed to create about 5 ha of rolling topography characterized by small elevation
difference (0.5-1.0 m) and gentle slope (about 5°) in the central part of habitat restoration area,
and the elevation at local high point after adjustment can as high as 1.5 m, 2.2 m, 3.0 m (Figure
A2-20). The earth filled for landform finishing comes from water system excavation, about
57,900 m3. On the other hand, on the basis of existing water system, through excavation,
dredging, widening and other rehabilitation measures, the implementation of the water network
will separate forest land into several spaces by water systems with different width (water depth
is controlled within 0.5 to 1.5 meters, the slope ratio is 1:3 ~ 1:5), in order to form a continuous
water ecological corridor.

217

Appendix 2
Figure A2-20: Schematic Diagram of Landform Improvement in SFF

50.
White-cheeked starling habitat forest improvement will implement appropriate measures
to attract birds. For instance, a number of wooden nest boxes will be installed in the forest edge
to attract white-cheeked starling population to inhabit this region. Moreover, the existing arbour
layer will be rehabilitated. Through moderate thinning and enrichment planting measures, the
quantity of arbores like silver chain, Chinese scholar tree and mulberry that are suitable for
white-cheeked starling and other forest birds will be increased according to the microtopography condition (Figure A2-21).
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Figure A2-21: Forest Form Transformation in Habitat Restoration Area in SFF

51.
Supporting facilities will include 0.85 km of plank road and 3 sets of simple bird watching
houses, small bridges and culverts according to water system network, as well as necessary fire
protection network.
52.
Establishment of seedling nurseries. The component is expected to establish several
plant community blocks with significant landscape heterogeneity and ecological function. Plant
community of each block will have relatively unique ecological function and ornamental value,
and plants within each block are under large-scale cultivation. This will be helpful in enhancing
regional ecological diversity. Meanwhile, it is proposed to cultivate seedling species with high
ornamental value, and offer demonstrational cultivation techniques of specific species to the
forest farm and its adjacent regions.
53.
The seedling cultivation area covers three management sections with a total area of
285.2 ha. It contains 93.5 ha of Chinese fir and ever-green tree nursery area, 49.4 ha of floral
plants nursery area in the east of Zhanan Management Section, and 142.3-ha colour-leaf plant
nursery area, which includes 40.5 ha of introduced colourful leaf (fruit) cultivation area in the
northwest of Shengli Management Section, and 101.8 ha of indigenous colourful leaf (fruit)
cultivation area in the northwest of Fangqiang Management Section and southwest of Shengli
Management Section. The location map of management areas and the layout of the seedling
cultivation area are shown in Figure A2-22. The landform will be slightly adjusted according to
the ecological habits of target species to build more gentle terrain fit for the growth of particular
species within the project area. The plant composition will also be carefully designed in the four
cultivation zones above, taking both row spacing and quantity into account. The scheme of
forest form transformation in different management areas is presented Figure A2-23. Besides,
since the project is conducive to landscape improvement, eco-tourism can be appropriately
carried out in this area, and related auxiliary projects, such as irrigation and drainage facilities
and pavement, are also simultaneously demanded.
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Figure A2-22: Layout of Seedling Cultivation in SFF
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Figure A2-23: Forest Form Transformation in Seedling Cultivation Area in SFF

54.
Agroforestry development. Faced with the problem of single manage mode and lower
ecological function and economic benefit in Sheyang Forest Farm, this component will
strengthen system diversity and stability. While enlarging and enhancing the existing highquality management pattern, it plans to optimize a number of native species which are fit for
local conditions to improve economic output and develop sustainable multi-objective forestry
manage mode with rich biodiversity. The target area contains two subareas, one is located in
the southeast of Dongfeng Management Section with an area of 47.6 ha, and the other is close
to the Xinyanggang Town with an area of 35.9 ha. The work to be carried out in these areas will
focus on forest form transformation, especially the establishment of forest-agriculture and forestmedicine complex planting modes. The vegetations at present and after forest form
transformation are respectively provided in Figure A2-24 and Figure A2-25. In addition, the
development of various forestry management models requires the construction of cultivation,
irrigation and drainage facilities. In view of the high forest cover and the big challenge in fire
prevention and plant diseases and insect pests, it is proposed to set and improve the monitoring
system, forest fire warning system and plant disease and insect pest warning system in 4 areas.
At the same time, additional fire pipe, fire vehicles and patrols are also arranged.
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Figure A2-24: Existing Vegetation in Indigenous Species Cultivation Area in SFF
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Figure A2-25: Indigenous Species Cultivation Area in SFF

55.
Drainage improvement. Considering the sedimentation of the 30 canals in the project
area, 51.4-km canals will be dredged and rehabilitated to meet the need of irrigation and
drainage. The base-width of some canals should be expanded to increase the drainage flow
rate, while some shouldn‘t. And there are 2230m of new canals should be excavated. All of the
three kinds of section designs are shown in Figure A2-26. The engineer will be conducted in
artificial dredging, by 200 workers with 240 shovels and 20 trolleys in dry season. The total
earthwork will be 106672.9m3, of which 92360.2m3 will be used as fill for the fire road, and
14312.7 m3 be used as backfilling compost.
56.
To get water source from nearby rivers, this component will includes 3 pump stations,
with total power of 180kw, max design installed flow of 2.5m3/s for each pump.
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Figure A2- 26: Design for Canal Dredging in SFF
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57.
Forest fire prevention and response capacity improvement. The protection
infrastructure includes 49.0-km fire escape roads, fire engines, and the surveillance system
includes security equipment and facilities, and fire warning and response system The fire road
will be reformed from unsurfaced road to clay bound macadam (Forest IV Level, 20km/h), and 2
culverts included. All the roads should be reconstructed are shown in Figure A2-27.
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Figure A2-27: Layout of the Reformed Fire Roads in SFF
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58.
Integrated Pest Management. Integrated pest management system will be established
to prevent plant diseases. This component will mainly purchase equipment such as smoke
machine, Insecticidal lamp, and office facilities, etc.
5.

Dafeng Forest Farm Component

59.
Situated in the coastal zones of the Yellow Sea, the Dafeng Forest Farm is an integral
part of the wetland and forest ecosystem. Within the forest farm, there are 264 plant species,
most of which are salt-resistant species that form part of the rich biodiversity of the coastal
wetlands. The world‘s first Milu breeding and naturalization nature reserve was established, with
the support from WWF and approval by the SFA, by allocating 500 ha of the forest farm for that
purpose, which was later upgraded and became what is now known as the DMNNR. Thirty nine
Milu were initially released and have now propagated to more than one hundred. In 2004, the
Jiangsu Provincial Forestry Bureau approved the designation of the Dafeng Forest Farm as a
provincial forest park.
60.
The component attempts to restore and strengthen the ecological function of Dafeng
Forest Farm and coastal wetland, and improve the soil environment of surrounding land to
create conditions for vegetation recovery, and thereby enhance the capability of defense against
natural disasters, conserve wildlife of Yancheng wetland, ensure ecological safety of Dafeng
coastal area, and promote sustainable development of economy and society.
61.

The proposed interventions under the Dafeng Forest Farm component include:

62.
Coastal wetland protection forest improvement. The coastal wetland protection
forest improvement interventions will be conducted in north part of the forest farm through a
series of forest tending measures to improve forest quality and system stability. The forest land
involved in tending and optimization activities total 860 ha, including timber forest mainly based
on poplar and metasequoia and seedling forest mainly about taxodium ascendens, java
bishopwood, gingko, Koelreuteria bipinnata and Japanese cedar. According to the actual
situation of the forest, the principal intermediate cutting method is moderate thinning, that is
cutting down trees which are densely and poorly grow. The moderate thinning aims at 7 years
older (include 7years) poplar and metasequoia in dense areas and a part of java bishopwood
and koelreuteria bipinnata (Figure A2-28). On the contrary, for sparse forests, enrichment
planting will be properly implemented to further perform forest‘s function of breaking winds and
promoting regional ecological environment (Figure A2-29).
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Figure A2-28: Distribution Map of Intermediate Cutting for DFF
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Figure A2-29: Distribution Map of Enrichment Planting in DFF

229

Appendix 2
63.
Coastal wetland restoration. Aiming at the 122.7 ha coastal wetland sited in the east of
Dafeng Forest Farm, by ecological engineering measures, the component will restore habitat
gradient that regards reed and suaeda glauca, rebuild imperata cylindrical community as the
habitat of Hydropotes inermis, dredge in the 8 km-long branch canals, and protect ecosystem
integrity and biodiversity of the typical coastal intertidal. The detailed designs are provided in
Figure A2-30 and Figure A2-31.
64.
This component will include two pump stations, one for drawing and one for drainage.
The drawing pump will diverse fresh water from the Chuandonggang River into coastal wetland
area in dry season, while the drainage pump drain water out to maintain wetland habitat.
Figure A2-30: Topographic Design of Wetland Restoration Area in DFF
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Figure A2-31: Vegetation Cover in Target Area after Restoration in DFF

65.
Drainage improvement. Considering the sedimentation of the canals in the project area,
11 rivers and 7 canals will be dredged and rehabilitated to fulfill irrigation and drainage
requirements. The total length reaches 174 km. The layout of dredging rivers is shown in Figure
A2-32. The engineer will be conducted by Sikorsky-amphibian-type excavator, in dry season.
The total earthwork will be 768,823.8 m3, of which 342,832.9 m3 will be used to enhance river
banks, 59,671.3 m3 fill for the fire road, and others used as backfilling compost.
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Figure A2- 32: Layout of Dredging Canals in DFF
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66.
Forest fire prevention and response capacity improvement. The protection
infrastructure includes 20.9-km fire roads, fire engines, and the surveillance system includes
security equipment and facilities, and fire warning and response system. The fire road will
include 1.4km of Forest I Level road with design speed of 50km/h, 12.9 km of Forest III Level
road with design speed of 30km/h, 6.6km of Forest IV Level road with design speed of 20km/h,
and 2 bridges. The layout is shown in Figure A2-33.
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Figure A2-33: Layout of the Fire Roads and Bridges in DFF
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67.
Integrated pest management. Integrated pest management system will be established
to prevent plant diseases. This component is mainly about purchase equipment such as smoke
machine, Insecticidal lamp, and office facilities, etc.
6.

Project Management and Capacity Development Component

68.
This component is to ensure the implementation of the whole project. It will establish
PMOs and make them operational by 2011, including at least 30% representation by women. It
also includes 8 person-months of international consultancy, and 33 person-months of national
consultancy provided by 2017, 100 persons trained by 2013 (at least 30% are women), 30% of
construction labour and 50% of operational jobs provided to women.
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APPENDIX 3: COMMENTS FROM WETLANDS INTERNATIONAL-PRC OFFICE
(Original in Chinese Language, Followed by English Translation)
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(This is a translation of the preceding document.
In case of discrepancy, the preceding Chinese version will prevail.)
Comments on the Jiangsu Wetland Protection Project for the Yancheng Rare Birds
National Nature Reserve and Dafeng Milu National Nature Reserve
Jiangsu Yancheng and Dafeng national nature reserves form the largest coastal wetland
protection area in PRC. They are also important wintering ground for the red-crowned crane and
the reintroduced milu reserve. The nature reserves are characterized by rich biodiversity and
biological resources. However, due to population growth and intensified human activities, the
integrity of the wetland ecosystem has been damaged. The coastal ecology has degraded. The
spread of invasive species is also pronounced. Biodiversity is declining. Therefore, wetland
protection and restoration interventions are urgently needed to remove the pressures that cause
wetland degradation.
In June 2009, the standing committee of the State Council approved in principle the Jiangsu
Coastal Development Plan, which promoted the Jiangsu coastal development into a national
strategy. This strategy has national strategic significance.
The Jiangsu Wetland Protection Project covers the whole wetland area in Yancheng, with a
focus on the core and central buffer zones. The implementation of the project will facilitate the
protection and restoration of the structural integrity of the coastal wetland ecosystem and the
original character of the wetland habitat, and increase the management capacity of the nature
reserves. The interventions can be characterized as ecological restoration type of activities, also
with the nature of scientific research and exploration. The ecological and environmental benefits
of the project are apparent. The project will lead to the benign cycle of the Yancheng coastal
wetland ecosystem, the recovery and stability of the biodiversity, improvement of the forest
structures and safeguard of the regional ecological security. Moreover, the project will provide
an environmental safeguard for the implementation of the Jiangsu Coastal Development Plan.
Therefore, the project complements the objectives of the Jiangsu Coastal Development Plan. It
also conforms to the relevant regulatory and policy requirements of the PRC Regulation on
Management of Nature Reserves, National Wetland Protection Program Implementation Plan
(2005-2010), China Wetland Protection Plan of Action, Jiangsu Provincial Plan for Important
Ecological Function Zones and Jiangsu Coastal Development Plan.
1.

Yancheng Rare Birds National Nature Reserve

The project focuses on ecological restoration and comprehensive rehabilitation, wetland
restoration and reconstruction, rehydration, conversion of fish pond to wetland, spartina control,
and capacity building. The implementation of the project will bring significant ecological and
environmental benefits. The design principles and methodologies have high value for scientific
research and demonstration in respect to maintaining the ecosystem health and restoring and
stabilizing biodiversity in the nature reserve. Meanwhile, the project will help propagate the
culture of ecological protection, promote science education and raise awareness about
environmental protection. The project objectives are assessed to be generally achievable.
(1)

The rehydration, fish-pond-to-wetland conversion, wetland vegetation restoration and
other interventions will improve the bird habitat in the nature reserve. The restoration
and rehabilitation of wetlands will provide 3,043 ha of suitable habitat for the redcrowned crane, which will meet the resting and feeding needs of a sizable red-crowned
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(2)

(3)

crane population.
The restored and rehabilitated wetland ecosystem will increase the fixation of nitrogen,
phosphorus and potassium. The project design has made use of the results of overseas
and domestic research. By using freshwater and combining the controlled rotation of
fresh-saline water, the project attempts to suppress the growth of the spartina. This is a
significant pilot project for spartina control, which will provide site-specific experiment
and technological innovation for the possibility of extending to the whole nature reserve.
It will also cumulate technological options and experience for country-wide control of
spartina.
The construction of patrol stations, wetland monitoring station, bird observation stations,
meteorological stations, research center and ecological barriers will enhance the
capacity of the nature reserve to protect, manage, monitor and study wetlands. They will
achieve the integration of wetland ecosystem protection, ecological site monitoring and
wetland science education, making the nature reserve into a national example of coastal
wetland ecosystem restoration and rare birds protection for the country.

During the construction phase, the temporary occupation of land, earth works, material
transportation and the operation of the construction machinery may result in vegetation removal
and soil erosion in the local area, and may possibly affect the resting and feeding of the
protected species. Therefore I suggest the following measures to minimize the construction
impacts: well planned construction schedule to avoid as much as possible the migratory
seasons, especially the wintering season for the red-crowned crane, maximum use of existing
buildings and facilities, training of construction workers to raise their protection awareness and
preparation of a rescue plan.
The project risks will mainly come from two aspects. The first is the possibility of introducing
alien species during vegetation restoration. The second is the uncertainty associated with the
outcome of the spartina control pilot. The project will select local species with no use of alien
species as contained in the national invasive species list. As such the risk of invasive species is
low. The spartina control pilot is experimental in nature. There is uncertainty with respect to its
actual outcome. But the distribution of spartina in the project area is wide. Even if the pilot would
not achieve its desired outcome, it will not have any negative impact on the ecosystem in the
nature reserve. Thus the ecological risk is also minimal.
In summary, the Jiangsu Yancheng Wetland Protection Project involving the two nature
reserves will bring obvious comprehensive benefits to the coastal wetland ecosystem, and lead
to gradual improvement to the coastal wetland ecosystem heath. The implementation of the
project will also enhance the recovery and stability of the biological diversity of the Yancheng
coastal wetlands, improve local ecological environment and safeguard the regional ecological
security.
2.

Dafeng Milu National Nature Reserve

The Jiangsu Dafeng Milu National Nature Reserve was established through a partnership
between the then Ministry of Forestry and Jiangsu Provincial Government. The nature reserve is
an important part of the national priority of restoring milu population and protection coastal
wetland biodiversity. Since the establishment of the nature reserve in 1986, the multistakeholder effort of milu and wetland protection has produced remarkable results, which have
received recognition by the global endangered species protection community. The nature
reserve was accredited into the List of Wetlands of International Importance, and accepted by
Wetlands International to become a wetland science education base, awarded by the State
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Forestry Administration as a national demonstration nature reserve, and named by the Ministry
of Environmental Protection and Ministry of Science and Technology as a national
environmental education base.
In recent years, as the milu population increases, the nature reserve suffers from wetland
habitat degradation, weak patrol and protection infrastructure and weak management capacity.
The support of ADB loan will provide a strong incentive to the nature reserve in responding to
the problems. The successful implementation of the project will improve the patrol and
protection capacities, improve the ecological environment within the nature reserve, increase
the nature reserve‘s capacity in public education, increase the nature reserve‘s scientific
research and rescue capacity and enhance the nature reserve‘s management capability. Thus it
will strengthen the protection of the coastal wetland of international importance.
The Dafeng Milu Nature Reserve is the largest milu sanctuary with the largest milu population.
Therefore it is important for protecting this lost yet re-introduced rare species.
According to my knowledge, the milu nature reserve already had an administrative area,
ecotourism area and public education area before it was promoted to a national nature reserve
in 1997. When it became a national nature reserve, all the land areas in the nature reserve,
including the ecotourism area, administrative area and staff living quarters were designated as
the core zone. Yet the PRC Regulation on Management of Nature Reserves, proclaimed in
September 1994, prohibits activities in the core zone. In order to resolve this historical dilemma
that constrains the operation of the nature reserve, there is a need for re-zoning the nature
reserve. The Jiangsu Provincial Government has initiated this work.
According to the designated ecological service functions of the Dafeng Milu National Nature
Reserve, the overall objectives of the ADB loan project are to reconstruct the original habitat so
as to maintain the self-sustaining ecosystem, and to provide the milu with a healthy living
environment. The project will also help promote the health and stability of the Yancheng coastal
wetland ecosystem and safeguard regional ecological security.
Specific comments are as follows:
(1)

The project design is appropriate:
a)
b)
c)
d)
e)

f)

Wetland rehabilitation will effectively meet the water demands of milu and
wetland wild flora and fauna.
The milu habitat health improvement interventions will reduce the Haemphysalis
longicrnis that has long affected the health of the milu population.
The establishment of fodder and grazing grounds will resolve the problem of food
shortages in extreme conditions.
Field patrol equipment, patrol and protection facilities and fencing replacements
will provide better protection to milu and other wildlife.
Ecological monitoring stations, research and monitoring center, wildlife and
habitat video surveillance system, wildlife rescue facilities and other related
infrastructures will provide information on natural resources and their dynamics in
the nature reserve and assist with science-based management and protection.
Public education infrastructure strengthening and capacity building will increase
public awareness about the importance of milu and biodiversity of the Yellow sea.
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(2)

The expected results of the ADB project are significant:
a)

b)

c)

d)

The project will significantly improve the ecological environment for the milu. It
will change the present situation of single species dominance by cat tail grass. It
will also improve the water surface and resting space and meet the breeding
needs of the milu, by enlarging the water surface by 100% and biomass by 20%.
It will increase the health of the milu, and the number of birds in the nature
reserve. The fatness index of the milu is expected to increase from level 7 to
level 8. The mortality rate of the milu from Haemphysalis longicrnis will decrease
to 6% to 4%. Bird population will increase by 20%. In particular, the oriental white
stork population will increase by 200%; and the population of the black-winged
stilt will increase by 30%.
The capacity in monitoring the milu and its habitat and related research capacity
will be strengthened to enable the nature reserve to become a world class milu
research base. Ten scientific papers and books will be produced in five years. A
set of video surveillance system will be established.
The project will increase public knowledge of the milu and the nature reserve.
The indicators of the results are: the number of hits to the scientific research and
monitoring webpage, information webpage and nature reserve webpage will
increase by 20%. The number of tourists, primary and secondary school students
and workshop participants will increase by 30%.

The major ecological risk would be the disturbance, to a certain extent, to the ecosystem,
mammals and birds in the project area during construction phase. Although the impact may be
temporary, the impact could be adverse if not properly handled. It is suggested that the
construction schedule and timing be optimized, construction should be well organized. The
environmental management for construction should be strengthened, especially maintaining
proper sanitation and minimizing noise.

(Signed by Chen Kelin)
Wetland International -- PRC Office
15 July 2011
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APPENDIX 4: IUCN CONSERVATION STATUS OF
RED-CROWNED CRANE AND MILU (DAVID DEER)
(1) Red-Crowned Crane (Grus japonensis)

Taxonomy
Kingdom

Phylum

Class

Order

Family

ANIMALIA

CHORDATA

AVES

Gruiformes

Gruidae

Scientific Name:

Grus japonensis

Species Authority:

(Müller, 1776)

Common Name/s:
English – Red-crowned Crane, Japanese Crane, Manchurian Crane
Spanish – Grulla De Manchuria, Grulla Manchú

Assessment Information
Red List Category &
Criteria:

Endangered C1 ver 3.1

Year Assessed:

2009

Reviewer/s:

Bird, J., Butchart, S., Symes, A.(BirdLife International), Chan, S.(Wild Bird Society of Japan)

Assessor/s:

BirdLife International

Justification:
This species is classified as Endangered because it has a very small population, and although the population in
Japan is stable, the mainland Asian population continues to decline owing to loss and degradation of wetlands
through conversion to agriculture and industrial development.
History:

2008
2004
2000
1994
1988

–
–
–
–
–

Endangered
Endangered
Endangered
Vulnerable
Threatened

Geographic Range
Range
Description:

Grus japonensis breeds in south-eastern Russia, north-east PRC, Mongolia (first record in 2003)
and eastern Hokkaido, Japan. The Russian and Chinese populations mainly winter in the Yellow
river delta and the coast of Jiangsu province, China, and the Demilitarised Zone, Demoncratic
People’s Republic of Korea/Republic of Korea. Staging areas exist along the Yellow river
between the provinces of Shanxi and Shaanxi. The Japanese population is non-migratory. The
population is estimated at c.2,750 birds, although since it has a long generation length (12 years),
this figure is likely to include only 1,650 mature individuals. Trends are difficult to infer from
population estimates, because due to habitat degradation wintering sites are becoming more
concentrated and counts are therefore likely to be becoming more accurate, but it is likely to be
declining on mainland Asia. The wintering population in China totals c.1,000 birds at two sites and
declining, with another 600-750 at four locations in People‘s Republic of Korea/Republic of Korea.
The resident population in Japan has increased to c.1,000 birds and has now reached carrying
capacity and stabilised.

Countries:

Native: PRC; Japan; Democratic People's Republic of Korea; Republic of Korea, Mongolia;
Russian Federation.
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Map:
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Population
Population:

Population estimate is 2,750 individuals, Jim Harris in litt 2007 recommended that this
equates to 1,650 mature individuals.

Population Trend:

Decreasing

Habitat and Ecology
Habitat and
Ecology:

In Russia and China, it breeds in grass, reed, and sedge marshes. In winter and on passage,
it occurs in wetlands, including tidal flats, saltmarshes, rivers, wet grassland, saltpans and
aquaculture ponds.

Systems:

Freshwater

Threats
Major Threat(s):

The key threat is the loss and degradation of wetlands in its breeding and wintering grounds,
principally for conversion to agriculture, but also industrial and economic development. In
China, wetlands are becoming drier as a result of surrounding development. In Russia and
China, spring fires destroy suitable nesting grounds, and the proliferation of dams lowers the
water level, allowing predators access to nests and destroying suitable breeding sites.
Rainfall patterns in the breeding grounds appear to follow a 30 year cycle, and the current dry
period has meant birds, people and livestock have had to depend on ever smaller areas of
wetland, and there has been increased pressure to divert water from rivers and lakes.
Important sites on the Song-nen plain, Shuangtai Hekou and Yellow River delta are on or
near major oilfields and pollution is a potential threat. There is high adult mortality in some
mainland wintering areas which is apparently due to poisoning; the species has been found to
carry high levels of heavy metal contamination. In the de-militarized zone of People‘s
Republic of Korea/Republic of Korea changing to autumn ploughing reduces access to waste
grain, and there is uncertainty regarding the long-term fate of the crane habitat, whatever the
political future delivers. In Japan, the concentration of birds at feeding stations means there is
a risk of disease.

Conservation Actions
Conservation
Actions:

Conservation actions underway:
CITES Appendix I and II. CMS Appendix I and II. It is legally protected in all range states. Key
protected areas include Khingansky, Muraviovka and Lake Khanka (Russia), Zhalong,
Xianghai, Shuangtai Hekou, Yellow river delta and Yancheng (China), Kumya and Mundok
(North Korea), Kushiro, Akkeshi-Bekanbeushi and Kiritappu (Japan).
Conservation actions proposed:
Expand the area/number of wintering sites in Japan. Establish a transboundary
protected area at Tumen estuary, between Russia/China/North Korea. Secure the
conservation status of the Cholwon and Han estuary in the Demilitarised Zone.
Establish protected areas on the Sanjiang plain (PRC). Halt tidal-flat reclamation along
the Yancheng coast (China). Prevent poisoning from pesticides and poaching. Control
fires in the breeding grounds. Establish interest groups for crane conservation in PRC.

Citation:

BirdLife International 2009. Grus japonensis. In: IUCN 2011. IUCN Red List of
Threatened Species. Version 2011.1. <www.iucnredlist.org>. Downloaded on 23 July
2011.

249

Appendix 4
(2) Milu (Elaphurus davidianus)

Taxonomy
Kingdom

Phylum

Class

Order

Family

ANIMALIA

CHORDATA

MAMMALIA

CETARTIODACTYLA CERVIDAE

Scientific Name:

Elaphurus davidianus

Species Authority:

Milne-Edwards, 1866

Common Name/s:

English – Père David's Deer, Pere David's Deer

Assessment Information
Red List Category
& Criteria:

Extinct in the Wild ver 3.1

Year Assessed:

2008

Reviewer/s:

Black, P.A. & Gonzalez, S. (Deer Red List Authority)

Assessor/s: Jiang Zhigang & Harris, R.B.

Justification:
This species is listed as Extinct in the Wild, as all populations are still under captive management. The captive
population in China has increased in recent years, and the possibility remains that free-ranging populations can be
established some time in the near future. When that happens, its Red List status will need to be reassessed.
History:

1996 – Critically Endangered
1994 – Endangered (Groombridge 1994)
1990 – Endangered (IUCN 1990)

Geographic Range
Range Description:

This species is endemic to China. Père David‘s deer has been recovered from the brink of
extinction and has become a classic example of how to rescue a highly threatened species
(Ebenehard 1995). In the mid 1980s, Père David‘s deer was re-introduced into captive
facilities in China, and populations established in Beijing, Dafeng, Tianezhou and Yuanyang.
Fossils of Elaphurus bifurcates, E. chinanensis chia, E. lantianensis have been excavated
from the region east of Xi‘an and south of Harbin. The modern species of Elaphurus, Père
David‘s deer (Milu in Chinese) evolved in the Pliocene period of the Tertiary, according to
fossils excavated in southern Japan. During the Pleistocene period, it was known from
Manchuria (Hofmann, 2007). During the Holocene, P. davidianus was restricted to swamps
and wetlands in the region south of 43°N and east of 110°E in mainland China (Cao 1992,
Zhou, 2007). However, the distribution of P. davidianus shrank and its population declined
due to hunting and land reclamation in the swamp areas as human population expanded
(Jiang and Li, 1999). P. davidianus had largely disappeared in the wild by the late 19th
century, and the last wild animal was shot near the Yellow Sea in 1939.
However, during the Qing Dynasty (1616-1911), the Nanyuang Royal Hunting Garden
contained a herd of P. davidianus in its 200 km² hunting ground. This hunting garden in the
southern suburbs of Beijing was predominantly a wetland, consisting of swamps, ponds and
lakes crossed by the Yongding River. The area had been sealed off from the outside world
since the Yuan Dynasty (1205-1368) as a royal garden. The French missionary Père Armand
David ―d
iscovered‖ P. davidianus in the Nanyuan Royal Hunting Garden in 1864. Realising
that the deer was an unknown species to the West, he persuaded the wardens to give him
hinds and skeletons of an adult male, an adult female and a young male, and sent them to
Paris in 1866, where the species was named Père David‘s deer by Milne-Edwards. In 1895,
the wall of the Nanyuan Hunting Garden was destroyed by a heavy flood of the Yongding
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River, and most of the Père David‘s deer escaped and were hunted. Only 20-30 animals
survived in the garden. Then in 1900, during the Boxer Rebellion, the garden was occupied by
troops and the remaining deer were shot and eaten.
However, before the demise of the royal herd of Père David‘s deer in the Nanyuan Royal
Hunting Garden in 1900, the deer had been introduced into private deer collections in the
United Kingdom, France and Germany. During the first decade of the 20th century, the 11th
Duke of Bedford in the United Kingdom gathered the last 18 Père David‘s deer in the world to
form a breeding herd at the Woburn Abbey, England. Only 11 of these deer were capable of
reproducing (Bedford, 1951-52). Nevertheless, the heavily inbred Père David‘s deer safely
passed though the genetic bottleneck of inbreeding and adopted the vast open parkland of an
English country estate (Jones et al. 1983).
The captive population started to increase (though with a setback during the First World War
due to food shortage), and since the Second World War, the animals started to be spread
through captive facilities worldwide, with the first captive animals being sent back to Beijing
Zoo in 1956. More recently deer have been sent to China into managed, fenced situation in
Beijing, Dafeng, Tianezhou and Yuanyang.
Countries:

Regionally extinct: China
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Population
Population:

After decades of ex situ conservation, the species breeds successfully in captivity (Beck and
Wemmer 1983). In China there are now fenced populations in Beijing, Dafeng, Tianezhou
and Yuanyang.
The first conservation reintroduction of Père David‘s deer to China included two groups, of 20
deer (5 males: 15 females) and 18 deer (all females), in 1985 and 1987, respectively. All 38
deer were donated by the Marques of Tavistock of Woburn Abbey, and the transportation
was sponsored by the World Wildlife Fund (WWF). After a careful search and evaluation by a
group of zoologists, botanists, wildlife managers and officers, the relic site of the Nanyuang
Royal Hunting Garden in the southern suburbs of Beijing was chosen as the site of reintroduction, creating the Beijing Milu Park (39°07'N, 116°03'E), with an area of 60 ha. The
deer in the park have received supplemental feeding year round (Jiang et al. 2000a).
The second re-introduction of E. davidianus was carried out in August of 1986, organized by
former Ministry of Forestry and WWF. A group of 39 Père David‘s deer was selected from five
zoological gardens in the United Kingdom, with the deer mainly from the Whipsnade Wild
Animal Park. An extensive search which covered a vast area in eastern China for a potential
reintroduction site was conducted before a decision was made. The Dafeng State-Owen
Forestry Farm was chosen, on the Yellow Sea coast in eastern China in a lightly populated
area (semi-fossils of Père David‘s deer have been excavated from the neighbouring counties,
so this site is probably in its natural habitat). The introduced herd was released into three
fenced paddocks, each about 100 ha in area. The reserve purchased another 30 km² land in
1995, more than doubling its original size. In 1997, the Dafeng Milu Natural Reserve was
approved by the National Nature Reserve Commission as a national nature reserve. The
Dafeng Milu Nature Reserve has the potential to host a large population of Père David‘s deer.
The reserve has kept the reintroduced Père David‘s deer and their offspring on its land, and
in 1998 the first group of deer was released from the paddocks into the wider reserve (Hu and
Jiang 2002). In 2003, and 2006 another two groups of deer were released from the paddocks.
There were 950 Père David‘s deer in the reserve in 2006. The annual average population
growth rate of deer in the reserve was 17.01%. This Père David‘s deer conservation strategy
calls for further expanding of the Dafeng Milu Nature Reserve (Jiang et al., 2000b).
The Beijing Milu Park is in a suburb of the national capital with a limited area and is engulfed
by city development, whereas the Dafeng Milu Nature Reserve is located in a remote costal
region with little human settlement, where it is possible to acquire more land for conservation.
Therefore, the Beijing Milu Park while keeping a healthy nuclear breeding herd of about 100
deer at the park, has shipped Père David‘s deer to other sites in east China (Yang, 2007).
The translocations thus reduced the grazing pressure on the park vegetation and expanded
the distribution range of the Père David‘s deer in the country. The average annual population
growth rate for Père David‘s deer in Beijing Milu Park from 1987-1997 was 17.3%. This Père
David‘s deer conservation strategy calls for an expansion of this artificial dispersal of animals
to establish new sites (Jiang et al., 2000b).
E. davidianus from the Beijing Milu Park have been relocated to the lower reaches of the
Yangtze River in eastern China and Hainan Island in the South China Sea. In October 1993,
a group of 30 Père David‘s deer (8 males: 22 females) arrived and was released in a paddock
on a small peninsular in the Yangtze River, Tianezhou (29°49'N,112°33'E). This site was then
established as the Tianezhou Milu Nature Reserve in 1993. The size of the reserve is 11.67
km². Another group of 34 Père David‘s deer (10 males: 24 females) was transferred from the
Beijing Milu Park to the Tianezhou paddock in the following year to enlarge the population. An
additional 30 deer (15 males: 15 females) were released into the paddock of the reserve in
2002. The relocated deer reproduced in the second year after the relocation (Yang et al,
2002). By the end of calving season of 2006, there were 522 E. davidianus in the Tianezhou
Milu National Nature Reserve. The annual average population growth rate was 22.2%. The
birth rate and population growth rate in Tianezhou were significantly higher whereas the
mortality rate was significantly lower than those of the Dafeng.
In November, 2002, 30 E. davidianus (14 males: 16 females) from Beijing Milu Park and 20
from the Dafeng Milu Nature Reserve were introduced to Yuanyang Forestry Farm, Henan.
These deer are in an enclosure on the Yuanyang Yellow River Nature Reserve (35°11'N,
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114°15'E). In 2006, there were 53 deer in the Yuanyang Yellow River Nature Reserve
paddock, but the sex ratio was predominately male biased (38 males: 15 females) (Li et al.
2007).
Currently, there are a total of 53 herds of E. davidianus in China. Nine herds have fewer than
25 deer, 75.5% have fewer than 10 deer (Yang et al., 2003). Such a small herd size raise
question about the effective population size and health of population genetics, since those
herds are isolated and there is no gene exchange. The artificially dispersed E. davidianus
herds are similar to a meta-population. The viability of the meta-population depends on the
man-made gene exchange process by the managers.
Population Trend:

Increasing

Habitat and Ecology
Habitat and
Ecology:

Studies have been carried out on the behavior, ecology and reproduction of Père David‘s
deer in Beijing since 1985, in Dafeng since 1986, and in Tianezhou since 2001. This species
lives in low-lying grasslands and reed beds, often in seasonally flooded areas such as the
lower Yangtze River valley and coastal marshes. It eats grass, reeds and leaves of bushes,
can swim well, and spend long periods in water. It lives in single sex ormaternal herds.
Animals reach maturity during second year. Gestation is 270-300 days. One, rarely two
young are born. These are weaned in 10-11 months. Adults live up to 18 years. Data from the
Dafeng Reserve suggests that female E. davidianus establish a home range of approximately
1 km² (Hu and Jiang 2002).

Systems:

Terrestrial; Freshwater

Threats
Major Threat(s):

The species became extinct in the wild due to habitat loss and hunting. The size of the
reintroduced population was only 120 in 1993 (Cao 1993), although has increased to over
2,000 since that time (Yang et al. 2008). Low genetic diversity has been identified as a longterm threat by Zeng et al. (2007) and Yang et al. (2008). It is unclear how much native habitat
remains on which E. davidianus can exist in a free-ranging state.

Conservation Actions
Conservation
Actions:

It is listed on the Chinese Red List as Extinct in the Wild, and on the China Key List - I. The
present re-introduced populations are contained within enclosures and are essentially still
subject to captive management.
Recommended conservation action includes:
1. Establish additional populations when and where appropriate, with the aim of reestablishing a genuinely wild, free-ranging population.
2. Establish a genetic management programme of all populations in China.
3. Develop conservation education programmes to raise conservation awareness among the
local people and general public.
Following a trial release of this species in the Dafeng Reserve, China, Hu and Jiang (2002)
concluded that future releases will necessitate either natural or artificial boundaries to
alleviate conflict between introduced E. davidianus and farmers, on whose land the deer are
likely to stray. These authors suggest a reintroduction model based on that of Oryx leucoryx
in Oman (Stanley Price 1989).

Citation:

Jiang Zhigang & Harris, R.B. 2008. Elaphurus davidianus. In: IUCN 2011. IUCN Red List of
Threatened Species. Version 2011.1. <www.iucnredlist.org>. Downloaded on 23 July 2011.
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