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I.

EXECUTIVE SUMMARY

A. Introduction
1.
This initial environmental examination (IEE), including an environmental management plan
(EMP), is prepared for the proposed Hunan Xiangxi Rural Environmental Improvement and Green
Development Project (the project) in the Hunan Province of the People’s Republic of China (PRC).
The project will assist the Xiangxi Tujia and Miao Autonomous Prefecture Government (XPG) by (i)
improving rural waste and sanitation management facilities and services with innovative
technologies and arrangements; (ii) developing local-featured agricultural and forestry products;
and (iii) adding values to agricultural and forestry products through the improvement of value chains
and integration with eco-tourism. Under the Asian Development Bank’s (ADB) Safeguard Policy
Statement (SPS 2009), the project is classified as Category B for environment. The IEE has been
prepared in accordance with the requirements of the SPS and procedures of the PRC. It is based
on six draft Environmental Impact Registration Forms (EIRF) and 17 draft Environmental Tabular
Impacts (EIT), a domestic feasibility study report (FSR), and site investigations and stakeholder
discussions.
2.
The project outputs are (i) rural waste and sanitation management facilities and services
improved, (ii) local-featured ecological agricultural and forestry products developed, and (iii) values
added to local products through value chains and eco-tourism. The project will be implemented in
rural areas of seven counties and one city (the counties of Baojing, Fenghuang, Guzhang, Huayuan,
Longshan, Yongshun, and Luxi; and Jishou City) of Xiangxi Tujia and Miao Autonomous Prefecture.
The XPG is the executing agency. The governments of the seven counties and one city are the
implementing agencies. Thirty-two subprojects are proposed under the Project. Details of the
subprojects are given in Table I-1; see Section III for further details.
Table I-1: Summary of Subprojects under the proposed Hunan Xiangxi Rural Environmental
Improvement and Green Development Project.
Item

Component
Number
Subproject
Wastewater treatment:
1.1
Huayuan County domestic wastewater treatment
construction of 11
1.2
Longshan County wastewater treatment
centralized wastewater
1.3
Luxi County wastewater treatment
treatment stations, with
1.4
Jishou City rural domestic wastewater treatment
capacity from 550 to 3,000
1.5
Guzhang County rural wastewater treatment
m3/day, and 9
1.6
Baojing County rural wastewater treatment
decentralized plants, with
capacity from 5 to 200
1.7
Yongshun County rural wastewater treatment
m3/d
1.8
Huayuan County Zixia Lake rural domestic garbage disposal
Output 1
Longshan County Youshui River rural domestic garbage
1.9
disposal
Garbage disposal
1.10 Luxi County rural domestic garbage disposal
(construction of 14
1.11 Jishou City Dong River rural domestic garbage disposal
garbage transfer stations)
1.12 Guzhang County rural domestic garbage disposal
1.13 Baojing County rural domestic garbage disposal
1.14 Yongshun County rural domestic garbage disposal
1.15 Huayuan County–toilet renovation around Zixia Lake
Household Toilet
Renovation
1.16 Jishou City household toilet renovation around Dong Lake
(799 new toilets and 4,661 1.17 Baojing County Ludongshan household toilet renovation
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Item

Component
renovations)
Liye Town drinking water
resource protection

Featured Agricultural
Products
(Research, Nurseries and
Output 2
Demonstration gardens for
kiwi fruit, citrus, tea and
camellia oleifara)

Number
1.18
1.19
2.1
2.2
2.3
2.4
3.1
3.2
3.3

Agriculture, Forestry and
Tourism

3.4
3.5

Output 3

3.6
3.7
Agriculture and Value
Chain

3.8
3.9
3.10

Subproject
Yongshun County Sicheng Village household toilet
renovation
Liye Town drinking water resource protection
Xiangxi prefectural kiwi fruit and citrus seedlings research
and seedling base
Baojing County Lvdongshan gold tea industrial park
Upgrading of Huayuan County Zixia Lake area local-featured
agricultural base
Wuling Moutain area valuable germplasm resources
conservation
Ecological corridor construction demonstration
Guzhang County Qifeng Lake agriculture and tourism
integration demonstration
Fenghuang County Shanjiang Village tourism demonstration
Longshan County Banyue Lake agriculture and tourism
integration
Huayuan County Zixia Lake agriculture and tourism
integration demonstration
Yongshun County Sicheng Village agriculture and tourism
integration
Guzhang County local-featured agricultural products
logistics cold chain
Yongshun County local-featured agricultural products
logistics and cold Chain base
Jishou City local-featured agricultural products production
and processing base
Luxi County Xinnv agricultural products trading center

3.
Addendum. In November 2021, the IEE and EMP were updated based on new scope
changes requested by the executing agency. These changes comprise 10 subprojects including 7
with project contents changes only, 1 canceled, and 2 with location changes, as shown in below
table. The scope changes are relatively minor and do not represent new environmental safeguard
risks for the project. Most are covered under the existing mitigation and reporting measures in the
EMP. Among of them, for 2 new components involving location changes – subproject 3.8 Yongshun
County local-featured agricultural products logistics and cold Chain base and subproject 3.9 Jishou
City local-featured agricultural products production and processing base– new baseline
assessment and mitigation measures were required. New assessments and measures are marked
“NEW (November 2021)” in tables and text as needed. The ADB risk categorization for the project,
category B, remains unchanged. After consultation with the local ecology and environment bureaus,
the DEIAs for the 2 new components – subproject 3.8 Yongshun County local-featured agricultural
products logistics and cold Chain base and subproject 3.9 Jishou City local-featured agricultural
products production and processing base- were also updated in 2021.
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Table I-2 Summary of proposed scope change in November 2021
Item

Component
Number
Subproject
Proposed changes
Rationales
Wastewater treatment:
Longshan County The scale of sewage Adjusted according
construction of 11
wastewater
treatment station is
to the preliminary
1.2
treatment
reduced by 400m3/d design and actual
centralized wastewater
demand
treatment stations, with
capacity from 550 to
Luxi
County The scale of sewage
3
Output 3,000 m /day, and 9
wastewater
treatment station is
1.3
decentralized plants,
1
treatment
reduced by 850m3/d.
with capacity from 5 to
200 m3/d
Garbage disposal
Longshan County Canceled from this
Completed with
(construction of 14
Youshui River rural project
domestic funds
1.9
garbage transfer
domestic garbage
stations)
disposal
Ecological corridor Minor expansion
Adjusted according
construction
to the preliminary
3.1
demonstration
design and actual
demand
• Minor increase of
Adjusted according
the tour route and
to the preliminary
walking trails
design and actual
• Minor reduction of
demand
Guzhang County vegetation community
restoration;
Qifeng Lake
• Minor increase of
agriculture and
3.2
tourism integration Renault slope
protection;
demonstration
Agriculture, Forestry
• Minor reduction of
and Tourism
the lake center island;
• Optimization of lake
water protection
equipment list
Longshan County The restoration area of
Output
Banyue Lake
hytocoenosis1
3
3.4
agriculture and
changed from 1.32 ha
tourism integration to 4.72 ha
Yongshun County Renovation of minority
Sicheng Village
houses (35) into new
3.6
agriculture and
homestays (12).
tourism integration
Guzhang County Minor change of
local-featured
building area and plant
agricultural
layout within the
3.7
products logistics original land plot
cold chain
Agriculture and Value
Yongshun County Location change
Chain
local-featured
(minor shift eastwards
agricultural
by 200m) and minor
3.8
products logistics increase of land area
and cold Chain
but reduction of total
base
building area
3.9
Jishou City
Location change to
1

defined as a living collection of plant life forms that are found together, interacting as a community within an ecosystem
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Item

Component

Number

Subproject
local-featured
agricultural
products
production and
processing base

Proposed changes
another town
(Majing’ao Town)

Rationales

B. Environmental Baseline
4.
Project Location. Xiangxi Tujia and Miao Autonomous Prefecture (Xiangxi) is located in
Hunan Province in the Yangtze River Economic Belt (YREB), between the Yangtze River and
special economic zones. It is at the border between the central and western PRC and is the only
part of Hunan targeted for the national “Western Development Program” (a program aimed at
increasing socio-economic development in the less well-developed provinces of the western PRC).
Xiangxi has one city and seven counties, with a land area of 15,462 square kilometers (km2), of
which the urban area is 556 km2. The dominant landforms are mountains. About 70.2% of the
mountainous area is forest. In 2018, the total population of Xiangxi was 3.0 million; 54% are rural
residents. An ethnic population of mainly Tujia and Miao people account for 80% of the population
of Xiangxi.
5.
Baseline data collection. Baseline surveys, through sampling and analysis, were
conducted at 110 locations for establishing baseline conditions for surface water quality,
groundwater quality, and noise and air quality. Surface water quality near the project sites met the
national standards (except for one site, Banyue Lake), although the domestic wastewater and rural
sewerage discharged into surface water bodies without prior treatment did not comply with the
wastewater discharge standards. Pollution from the wastewater discharges was documented only
at Banyue Lake, for which BOD5 exceeded the standard. Groundwater quality monitoring data near
the project sites met Grade III of the PRC’s Groundwater Quality Standard of GB/T14848-2017.
Ambient air and noise quality in the project areas comply with the relevant national standards.
Xiangxi Prefecture is rich in ecological resources, with 70.24% of the region covered with forests.
The county supports 11 nature reserves, including 8 national nature reserves, forest parks, and
wetland parks. Flora includes at least 2,206 species of vascular plants, including 985 species used
in traditional medicine (of which 19 species are nationally protected as valuable medicinal plants).
Fauna includes 201 species of animals, including four Class 1 national protected rare animals
(clouded leopard, leopard, white crane, Elliot's Pheasant) and 26 Class II national protected area
rate animals (macaque, otter, giant salamander, etc.)
6.
Physical cultural resources. No cultural heritage or archaeological sites have been
documented in the project area.
C. Anticipated Impacts and Mitigation Measures
7.
Construction phase. Anticipated risks are: (i) soil erosion during afforestation, sewer
pipeline installation, and construction of wastewater treatment stations (WWTS), garbage transfer
stations (GTS) and wastewater pipelines; (ii) temporary noise disturbance to nearby villages; (iii) air
pollution (mainly fugitive dust); (iv) inappropriate solid waste disposal (construction materials and/or
worker litter and food waste); and (v) occupational and community health and safety. These risks
are assessed to be relatively minor: (i) impacts from construction activities are short-term, localized,
small-scale and reversible; (ii) the project does not involve dredging, or flow diversions, along rivers;
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and (iii) some of the project activities will be located within protected areas, but all comply with
protected area management plans and regulatory requirements, are within the multiple-use (not
core protection) zones, and will contribute to reducing environmental threats by improving
wastewater and solid waste management. Mitigation measures to address environmental risks from
project construction and operation include procedures for the collection and disposal of construction
and worker waste, installation of safety barriers, water spraying and covering of onsite stockpiles (to
reduce dust), and design of haulage routes and schedules. Construction and worker waste will be
contained and regularly transported offsite.
8.
Operational phase. Operational risks assessed were: (i) air pollution due to odor and/or
exhaust emissions from the GTS and WWTS, including ammonia and hydrogen sulfide (H2S), (ii)
pollution of groundwater, surface water, and/or soil, from leachates from the GTS or sludge from the
WWTS, and (iii) soil or water pollution that could result from inadequate operation and maintenance
(O&M) of the forestry and agricultural facilities, including fertilizer runoff from the afforestation
plantings. For the GTS, the risks of soil and/or water pollution from leachate, and odor disturbance
to residents, have been minimized through the design of sealed containers (for waste transport),
rooms (for storage) and internal drains (for leachate capture) and procedures for regular cleaning.
For the WWTS, the risk of improper treatment of sewage is assessed to be low, given the design
lifecycle ensures adequate treatment and O&M procedures that comply with national treatment and
safety standards. The project designs and EMP include the preparation of O&M procedures for
each facility, training of staff (including worker health and safety), and emergency response
procedures in the event of facility failure (e.g., quick response in the event of a small rural power
failure, to ensure facilities continue operating effectively).
9.
Coronavirus disease outbreak (COVID-19). The outbreak and global spread of COVID-19
since December 2019 pose new risks and management implications for most countries. For the
current project, the extent of COVID-19 in Hunan Province and the project area was reviewed. The
requirements for a COVID-19 health and safety plan are included in the EMP. Measures include the
screening of all project personal prior to admission to project sites and on-site measures for
sanitation, emergency response, and the provision of personal protective equipment.
10.
Project environmental and social benefits. The project will have positive, long-term
benefits for the environment of Xiangxi Prefecture and the livelihoods of rural communities. The
beneficiaries – all of whom are rural residents – will benefit directly through improved wastewater
and garbage management, agriculture, and tourism development. The expected outcomes of the
project for Xiangxi are: (i) over 166,000 rural residents benefit from increased rural investments for
waste and sanitation facilities and services, (ii) wastewater treatment capacity in the project area is
increased from 8,000 m3/day (in 2020) to 23,545 m3/day, (iii) capacity achieved to collect, treat, and
safely dispose 248 tons/day of solid waste, supporting about 28,950 households (over 88,800
people, of which over 42,800 are female), compared with zero capacity in 2020, (iv) area grown with
featured agricultural products increased to 300,000 ha (2020 baseline: 288,000), and (v) about 953
ha of the forest will be restored. The project designs for the afforestation, revegetation, and fruit and
crop plantation components support “phytocoenosis” (defined as a living collection of plant life
forms that are found together, interacting as a community within an ecosystem): in the project
context, the designs avoid monocultures but combine plantings of trees, shrubs, and grasses, to
improve diversity and species richness. This contributes to productivity and improves environmental
resilience to climate change, disease, and pests.
D. Public Consultation and Grievance Redress Mechanism
11.
Two rounds of information disclosure and public consultation were conducted at original IEE
preparation stage in 2020. The first round comprised the disclosure of project information on the
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county government websites. The second round comprised 18 public meetings with 474 residents
and representatives of local agencies, including a questionnaire survey after the meetings.
Additonal information disclosure and public consultations for the proposed project scope changes in
11 subprojects were conducted in the project towns and villages, in the form of WeChat-based
electronic questionnaire survey through the online App tool - Questionnaire Star- to ensure safety
under the Covid-19 pandemic, during October to December 2021, at locations near the project sites.
Prior to those consultations, a summary of the project designs and IEE findings was distributed to
communities to provide adequate time for residents to read and consider the information. Feedback
from consulted villagers and institutions included support for improving sanitation conditions,
livelihoods improvement, and at the same time, concerns over potential project-caused water
pollution, odors, and air emissions from the GTS and WWTS during construction and/or operation.
Mitigation measures to address these concerns have been incorporated in the EMP (Appendix 1)
and updated FSR and domestic environmental assessments. A project grievance redress
mechanism (GRM) has been designed to facilitate the resolution of complaints during project
construction and operation. The GRM includes time-based steps for receiving, documenting, and
resolving grievances. Any concerns raised through the GRM will be addressed quickly and
transparently, and without retribution to the affected persons.
E. Climate Change
12.
A climate risk vulnerability assessment (CRVA) for the project area was conducted to identify
the risk climate change presents to project viability, assuming a design life of 30-40 years. In
Xiangxi, projected changes of annual mean temperature under RCP 4.5 and RCP 8.5 scenarios for
the 2020–2099 show that there will be substantial warming in the future. The increasing trend for
2020-2099 will be about 0.13°C/10a and 0.39°C/10a for annual mean temperature, 0.15°C/10a and
0.43°C/10a for annual maximum temperature, 0.12°C/10a and 0.37°C/10a for annual minimum
temperature under RCP4.5 and RCP8.5, respectively. In general, the greater temperature rises for
the late 21st century, and greater values under RCP8.5 compared to RCP4.5 are found. Warming
follows a similar magnitude prior to 2060 under RCP4.5 and RCP8.5, indicating that the warming is
less scenario dependent in the first half of the 21st century. In the latter half, however, the
temperature continues to rise almost linearly under the RCP8.5 scenario, while partial stabilization
is found for RCP4.5.
13.
Project features that will help avoid greenhouse gas (GHG) emissions and sequester carbon
include (i) the use solar power, to operate 402 rural waste treatment facilities, (ii) the project
afforestation, and (iii) fruit and crop plantations (1,375.33 ha). These measures are estimated to
result in annual carbon sequestration of about 47,430 tons of CO2e. Assuming project GHG
emissions of about 2,116 tons CO2e per year (Table V-16) the project will result in a net carbon sink
of 45,234 tons CO2e per year. These levels are below ADB’s threshold of concern for GHG
emissions (100,000 tons CO2e per year). Additional information on climate change projections for
the project is provided in the linked document on climate change available on the ADB public
website.
F.

Environmental Management Plan

14.
An EMP (Appendix 1) has been developed to ensure (i) implementation of identified
mitigation and management measures to avoid, reduce, mitigate, and compensate for anticipated
adverse environmental impacts; (ii) implementation of monitoring and reporting against the
performance indicators; and (iii) compliance with the PRC’s relevant environmental laws, standards
and regulations and the ADB’s SPS 2009. The EMP includes an environmental monitoring plan to
monitor the environmental impacts of the project and assess the effectiveness of mitigation
measures, and a capacity building and training program focused on health, safety, and environment.
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Organizational responsibilities and budgets are clearly identified for implementation, monitoring,
and reporting.
G. Risks and Assurances
15.
The XPG has no previous experience in ADB safeguard requirements and has low
institutional capacity for environmental management. This may result in the limited implementation
of the project EMP and inadequate operation of the project facilities. These risks have been
minimized as follows: (i) appointment of a full-time environment officer in the project management
office (PMO) and one environment officer respectively in each local project implementing office
(LPMO); (ii) inclusion of a loan implementation environmental consultant in the loan consulting
services; (iii) clear roles and responsibilities of all relevant agencies for EMP implementation,
including contractors and construction supervision companies (CSCs); (iv) capacity building for
EMP implementation; (v) the recruitment of an independent certificated agency to conduct the
external environmental monitoring described in the EMP. Environmental assurances have been
agreed upon and are included in the loan and project agreements.
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II.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

A. Overview
16.
The project is classified as environmental ‘Category B’ under the ADB SPS (2009), requiring
the preparation of a project IEE. ADB’s country partnership strategy for the PRC (2016-2020)
supports realizing an ‘ecological civilization’ through: environmental sustainability, pollution control,
and climate change adaptation measures; achieving greenhouse gas emissions commitments
ahead of its 2030 target; and, the overarching strategic goal of building a well-off society by
focusing on the three strategic pillars of inclusive growth, environmentally sustainable development,
and urban-rural integration. Under PRC EIA regulations, the project is divided into 23 components
in which 17 components are classified as ‘Class-2’ (equivalent to ADB Category B) and 6
components are classified as ‘Class-3’ (equivalent to ADB Category C) and preparation of 6 EIRFs
and 17 EITs is required.2 The project is consistent with the PRC and Hunan Provincial 13th Five
Year Plans.
17.
The PRC has a range of laws, regulations, technical guidelines and standards that govern
the way in which environmental protection and environmental impact assessment for projects must
be implemented, including for pollution prevention and control on air, noise, water, ecology and solid
waste, and technical guidelines on assessing ambient air, noise, surface water, groundwater, and
ecological impacts. The 6 EIRFs and 17 EITs upon which this project IEE is largely based was
prepared in accordance with the PRC Law on Environmental Impact Assessment (2018 revision);
Management Regulation on EIA Categories of Construction Projects (Ministry of Ecology and
Environment (MEE), 2018 revision); Guidelines on Public Participation in EIA (MEE, 2019);3 and,
Technical Guidelines for Environmental Impact Assessment (HJ/T2).4
B.

PRC Environmental Laws, Regulations, Guidelines, and Standards

18.
The primary national laws and regulations that govern IEE are in Table II-1. Table II-2 shows
the relevant national and provincial laws and regulations.
Table II-1: National Laws and Regulations Relevant to Project
Law

2

3
4

Year

Environmental Protection Law

2015

Urban and Rural Planning Law

2008

Solid Waste Pollution Prevention and Control Law

2016

Environmental Impact Assessment Law

2019

Water Pollution Prevention and Control Law

2018

Air Pollution Prevention and Control Law

2018

The PRC’s Directory for the Management of Different Categories of Project Environmental Impact Assessment
classifies EIAs into three categories with different reporting requirements: (i) Full EIA Report – for projects with
potentially significant environmental impacts; (ii) Environmental Impact Tabular Report (EIT) – for projects with less
significant impacts; (iii) Environmental Impact Registration Form (EIRF)– for projects with the least environmental
impacts.
Passed in the meeting of MEE on 16 April 2019 and implemented since 1 January 2019.
Including: atmosphere (HJ 2.2), surface water (HJ/T 2.3), noise (HJ 2.4), ecology (HJ 19) and biodiversity (HJ 623),
groundwater (HJ 610), and invasive species (HJ 624).
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Noise Pollution Prevention and Control Law

2018

Land Administration Law

2004

Wild Animal Protection Law

2018

Water and Soil Conservation Law

2011

Clean Production Promotion Law

2012

Fisheries Law

2013

Energy Conservation Law

2016

Circular Economy Promotion Law

2008
Regulation

Year

Classification of Construction Project Environmental Protection Management (MEE)

2018

Environmental Protection Management for Construction Projects

2017

Circular on National Ecological Environment Conservation Outline issued by the State
Council

2000

Interim Provisions on Promoting Industrial Structure Adjustment

2005

Decision on Revision of Category on Industrial Structure Adjustment (2011) (NDRC)

2013

Decision on Implementing Approach of Scientific Development and Strengthening
Environmental Protection

2005

Suggestions on Further Strengthening Ecological Environment Protection

2007

Regulation on Implementing PRC Land Administration Law (1999)

2014

Management Regulation on Urban Construction Wastes

2005

Circular on Implementing Action Plan for Air Pollution Prevention and Control and Making
Strict Access Approval of EIA

2014

Measures on Public Participation in Environmental Impact Assessment

2018

Ecological Environmental Protection Plan of Yangtze River Economic Belt

2017

National Hazardous Waste List (MEE Order No. 39)

2016

Circular on Further Strengthening Environmental Impact Assessment Management to
Prevent Environmental Risks (Ministry of Environmental Protection, No. 77)

2012

Regulations of the People's Republic of China on the Protection of Wild Plants

2017

Administrative Measures for Pollution Discharge Permits (Trial) (MEE Order No. 48)

2018

Catalogue for the Emission Permission Classification of Fixed Pollution Sources (MEE
Order No. 45)

2017

Letter on Printing and Distributing the Implementation Plan for the 13th Five-Year Plan for
National Wetland Protection (SFA, [2017] No. 40)

2017

Guiding Opinions on Strengthening Prevention and Control of Dioxin Pollution (NDRC, MFA
and MEE)

2010

Notice on Coordination between EIA and Emission Permit System” (MEE, [2017] No. 84)

2017

Notice on Printing and Distributing the Technical Guidelines for Domestic Waste Treatment
(NDRC, MOHURD, MEE);

2010

Interim Measures for Environmental Protection and Acceptance of Construction Project
Completion (MEE, [2017] No. 4)

2017

13
Regulations on Pollution Prevention and Control of Drinking Water Source Protection Areas
(amended on December 22, 2010);

2010

Regulations of the People's Republic of China on River Management

2018

Table II-2: Local Laws, Regulations and Standards
Laws and regulations

Year

Hunan Provincial Environmental Protection Regulation

2019

Hunan Provincial Drinking Water Source Protection Regulation

2017

Hunan Provincial Air Pollution Prevention and Control Regulation

2017

Hunan Provincial Implementation Measures of “Solid Waste Pollution Prevention and Control
Law”

2018

Regulation on Wetland Protection of Hunan Province

2005

Hunan Provincial Ecological Protection Red Line

2018

Notice of Hunan Provincial Government on Issuing the Red Line of Ecological Protection in
Hunan Province

2018

Regulation of the Hunan Provincial Government on Strengthening the Management of
Environmental Impact Assessment

2007

Zoning of surface water and water environment in Hunan Province

2005

Regulation on Soil and Water Conservation of Hunan Province

1987

19.
The implementation of environmental laws and regulations is supported by associated
management and technical guidelines. Those applicable to the project are summarized in Table
II-3.
Table II-3: Applicable Environmental Guidelines
Guideline

Code/Year

Technical Guideline on EIA: for Construction Projects

HJ/T 2.1-2016

Technical Guideline on EIA: Atmospheric Environment

HJ 2.2-2018

Technical Guideline on EIA: Surface Water Environment

HJ/T 2.3-2018

Technical Guideline on EIA: Acoustic Environment

HJ 2.4-2009

Technical Guideline on EIA: Ecological Assessment

HJ 19-2011

Technical Guideline on EIA: Ground Water Environment

HJ610-2016

Standard for the assessment of regional biodiversity

HJ623-2011

Technical Guideline for Assessment on Environmental Risk of Alien Species

HJ624-2011

Technical Guideline on Environmental Risk Assessment for Construction Project

HJ/T169-2018

Technical Specifications for the Collection, Storage and Transportation of
Hazardous Waste

HJ2025-2012

National List of Hazardous Wastes (MEE, Order No. 39)

2016

General Provisions-Technical Guidelines for Self-Monitoring of Pollution Emission
Entities

HJ819-2017;

Guidelines for Environmental Impact Assessment of Hazardous Wastes in
Construction Projects” (MEE, No. 43)

2017

Technical Specifications for Application and Issuance of Pollution Discharge
Permits

HJ942-2018

14
Technical Requirements for Environmental Protection
Construction of Centralized Drinking Water Sources

for

Standardized

Technical Specifications for Domestic Waste Incineration Treatment Engineering

HJ 773-2015
CJJ 90-2009

20.
The national environmental quality standard system that supports/evaluates the
implementation of the environmental protection laws and regulations in the PRC is classified into
two categories by function, i.e. pollutant emission/discharge standards and ambient environmental
standards. The standards applicable to this project are in Table II-4.
Table II-4: Applicable Environmental Standards
Standard

Code

Surface Water Quality Standard

GB3838-2002

Urban Ambient Acoustic Quality Standard

GB3096-2008

Ambient Air Quality Standard

GB3095-2012

Groundwater Quality Standard

GB/T14848-2017

Integrated Emission Standard of Air Pollutants
Emission Standard for Odor Pollutant

GB16297-1996
GB 14554-93

Emission Standard for Industrial Enterprises Noise at Boundary

GB12348-2008

Soil environmental quality-Risk control standard for soil contamination of agricultural
land

GB15618-2018

Soil environmental quality-Risk control standard for soil contamination of development
land

GB36600—2018

Integrated Wastewater Discharge Standard

GB8978-1996

Noise Limit for Construction Sites

GB12523-2011

Standard on Pollution Control of Storage and Disposal Location for General Industrial
Waste

GB18592-2001

Technical Specification on Landfill Treatment of Municipal Waste

GB50869-2013

Standard on Pollution Control of Municipal Waste Landfill

GB16889-2008

Identification of Major Hazard Sources of Hazardous Chemicals

GB18218-2018

Standard for Grading of Soil Erosion Intensity

SL190-2007

Urban Area Environmental Vibration

GB10070–88

C.

International Agreements

21.
The PRC is signatory to major international environmental agreements relevant to the
project (Table II-6), dealing with the biodiversity, wetland protection and climate change.
Agreement

Table II-5: Applicable international agreements
Year
Purpose (relevance to project)

Ramsar Convention on Wetlands of
International Importance

1975

Prevent encroachment on and loss of wetlands for now and the
future (project includes the reservoir)

Convention on Biological Diversity

1993

Conservation and sustainable use of biological diversity (project
includes afforestation)

15
Agreement

Year

Purpose (relevance to project)

United Nations Framework
Convention on Climate Change

1994

Achieve stabilization of atmospheric greenhouse gas (GHG)
concentrations (project involves GHG emission reduction)

Kyoto Protocol to UN Framework
Convention on Climate Change

2005 Further reduction of greenhouse gas emissions (as above)

Montreal Protocol on Substances That
1989 Protection of the ozone layer (same as above)
Deplete the Ozone Layer
UN Convention to Combat
Desertification

1996

Basel Convention

1992 Control over transboundary movement of hazardous wastes

D.

Combat desertification and mitigate effects of drought (project
involves soil erosion control)

Applicable ADB Polices and World Bank’s EHS Guidelines

22.
The Safeguard Policy Statement (SPS, 2009) is ADB’s principal document that prescribes
ADB requirements for the design, preparation, and implementation of safeguards for ADB-funded
projects. All projects funded by ADB must comply with the SPS (2009), which establishes an
environmental review process to ensure that projects undertaken as part of programs funded under
ADB loans are environmentally sound, are designed to operate in line with applicable regulatory
requirements, and are not likely to cause significant environment, health, social, or safety hazards.
The SPS also requires borrowers to follow environmental standards consistent with good
international practice, as reflected in internationally recognized standards such as the World Bank
Group’s EHS Guidelines. 5 The latter contains discharge effluent, air emissions, and other
numerical guidelines and performance indicators as well as prevention and control approaches that
are normally acceptable to ADB and are generally considered to be achievable at reasonable costs
by existing technology. The SPS requires that when host country regulations differ from these levels
and measures, the borrower/client will achieve whichever is more stringent, and if less stringent
levels are proposed, then justification is to be provided (SPS 2009: 36). PRC and EHS standards
have been compared and the more stringent standards applied (see following sections).
23.
Compared with PRC EIA requirements, the SPS requires a number of additional
considerations for the EIA preparation, including: (i) a project-specific GRM; (ii) definition of the
project area of influence; (iii) assessment of direct, indirect, induced and cumulative impacts; (iv)
due diligence of project associated facilities; (v) protection of physical cultural resources; (vi) climate
change mitigation and adaptation; (vii) occupational and community health and safety requirements
(including emergency preparedness and response); (viii) impacts on livelihoods through
environmental media; (ix) biodiversity conservation; and (x) ensuring that the EMP includes an
implementation schedule and measurable performance indicators. These requirements are usually
weak in PRC EIAs. With the assistance of TA Consultants, the DEIA has been updated in
accordance with SPS by the DEIA Institute to fill in the above gaps and comply with SPS
requirements.
E.

Assessment Standards for Proposed Project Components
a.

Surface Water Quality

24. The determining standard is PRC’s Environmental Quality Standards for Surface Water (GB
3838-2002). This defines five categories reflecting different environmental functions: I – highest
water quality, for headwaters and national nature reserves; II – drinking water sources in Class I
5

World Bank Group. Environmental, Health, and Safety Guidelines. 30 April 2007. Washington.
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protection areas, habitats for rare aquatic organisms, breeding grounds for fish and crustaceans,
and feeding grounds for fish fry; III – drinking water sources in Class II protection areas, wintering
grounds for fish and crustaceans, migration routes, water bodies for aquaculture and capture fishery,
and swimming; IV – general industrial use and non-contact recreational activities; V – lowest quality,
suitable only for agricultural and scenic water uses (Table II-6). The World Bank Group has no
guidelines for ambient water quality and recognizes the use of local criteria for compliance
purposes. Hence, the standards relevant to this project are Grade III, IV and V of PRC
Environmental Quality Standards for Surface Water (GB3838-2002) (Table II-6). The standard
includes 24 parameters for regular surface water, and other 68 parameters specific for centralized
drinking water sources. Eight of the 24 parameters were selected for sampling (Table II-6) as these
are the most relevant to providing meaningful baselines and risk assessment based on the project
scope.
Table II-6: Environmental Quality Standards for Surface Water (Unit: mg/L, except for pH)
Parameter

pH

CODCr

CODMn

BOD5

TN

NH3-N

TP

Oil

Grade III Standard

6～9

20

6

4

1

1.0

0.2

0.05

Grade IV Standard

6～9

30

10

6

1.5

1.5

0.3

0.5

Grade V Standard

6～9

40

15

10

2

2

0.4

1

CODCr/CODMn = chemical oxygen demand, BOD5 = 5 days biochemical oxygen demand, NH3-N = ammonia
nitrogen, TN=total nitrogen, TP=total phosphorus.

b.

Ambient Air Quality

25. In the PRC, air quality is categorized in three classes (Ambient Air Quality Standard GB
3095-1996 and amendment in 2000): Class I (highest quality) to Class III (the worst). Ambient air
quality in the project area meets the Class II standard. In 2012, a new national standard was issued
(GB 3095-2012; effective 1 January 2016) which replaced GB 3095-1996. The new standard
combined Classes II and III, and has two classes, I and II. It also introduced PM 2.5 standards and
relaxed the 1-hour NO2 standard to match the World Health Organization (WHO)6 Air Quality
Guideline (AQG) standard. The World Bank Group adopted the WHO standards for its Environment,
Health and Safety (EHS) standards for air quality. Recognizing that progressive actions are needed
to achieve these standards, the WHO established interim targets to achieve the AQG. Table II-7
compares the PRC and World Bank Group’s EHS standards for the ambient air quality. The EHS
has stricter standards for SO2 and PM10, and PRC has stricter or equivalent standards for other
parameters. Hence, both sets of guidelines and standards have been applied. Ambient air quality in
the environmental sensitive locations, and the areas outside the construction sites, meets Grade II
of PRC Ambient Air Quality Standard GB3095-2012 and EHS guidelines.
Table II-7: Ambient Air Quality Standard - Grade II (Unit: mg/m3).
GB 3096-1996 (Grade GB3095-2012 (Grad
World Bank Group EHS
Pollutant
Time
II)
II)
Guidelines
Annual average
0.06
0.06
n/a
0.125-0.05 (0.005 - 0.02
SO2
Daily average
0.15
0.15
guideline)
Hourly average
0.50
0.50
n/a
PM2.5
Annual average
0.035
0.035

6

World Health Organization. 2005. Air quality guidelines global update 2005. Bonn, Germany.

17

PM10
NO2
CO

Daily average
Annual average
Daily average
Annual average
Daily average
Hourly average
Daily average
Hourly average

0.10
0.15
0.08
0.12
0.24
4.0
10.0

0.075
0.07
0.15
0.04
0.08
0.2
4.0
10.0

0.075
0.07-0.03 (0.02 guideline)
0.075-0.15 (0.05 guideline)
0.04 guideline
n/a
0.20 guideline
n/a
n/a

Note: SO2=sulfuric dioxide; NO2=nitrogen dioxide; PM10/PM2.5=particulate matter; CO=carbon monoxide.

c.

Ambient Acoustic Quality

26. The PRC’s GB 3096-2008 identifies five categories based on tolerance to noise pollution:
Category 0 – areas with convalescent facilities (least tolerant to noise; stringent day and night noise
standards); 1 – residential areas, hospitals and clinics, educational institutions and research centers;
2 – mixed residential and commercial areas; 3 – areas with industrial production, storage and
logistics functions; 4 – areas adjacent to traffic noise sources such as major roads and highways,
and is subdivided into 4a (road and marine traffic noise) and 4b (rail noise). Comparison with World
Bank Group EHS guidelines show that the EHS guidelines have lower noise limits for residential,
commercial and industrial mixed areas but higher noise limits for industrial areas and night-time
noise near trunk roads (Table II-8). Therefore, the EHS standards, which are more stringent than
the PRC guidelines, have been applied for the project activities in rural areas as well as for
communities in the urban areas. While for industrial areas, the PRC standards are applicable since
it has more stringent standards than EHS.
Table II-8: Environmental Quality Standards for Noise (LAeq: dB)
Noise
Category

Applicable Area

GB 3096-2008
Day

06:00-22:00

0

Areas needing extreme quiet e.g. convalescence areas
50
Areas mainly for residence, hospitals, cultural and
1
55
educational institutions, administration offices
2
Residential, commercial and industrial mixed areas
60
3
Industrial areas, warehouses and logistic parks
65
4a
Area on both sides of urban trunk road
70
Note: Functional Area 4 is divided into 4a for trunk roads and 4b for railway lines.

Night

22:00-06:00

40
45
50
55
55

World Bank Group
EHS Guidelines
Day
Night

07:00-22:00 22:00-07:00

55

45

70

70

27. The project areas involve the implementation of Grade II of Environmental Quality Standard
for Noise (GB3096-2008), and the applicable World Bank EHS Guideline is the noise guideline for
the residential and institutional area and for the industrial and commercial area (Table II-9).
Table II-9: Environmental Quality Standard and EHS Guideline for Noise Unit: dB(A)
Classification
Daytime
Nighttime
Remarks
Grade I Standard

55

45

Refer to residential communities, villages, suburb and
countryside, hospitals, schools, and research institutes

Grade II Standard

60

50

Refer to major functions of commercial and market
trading use or combination of residential, commercial,
and industrial which areas need to maintain the quiet
environment for the residential area

Grade III Standard

65

55

Refer to major functions of industrial manufacturing and
warehousing logistic use which areas need to avoid the
significant negative effect caused by the industrial noise

18

Grade 4a Standard

70

55

Refer to the areas along the traffic trunk line, except the
railway, where need to avoid the significant negative
effect caused by the traffic noise

EHS

55

45

for residential, institutional area

EHS

70

70

for industrial and commercial area

d.

Ground Water Quality

28. In the PRC this is divided into five categories according to the Quality Standard for Ground
Water (GB/T 14848-2017) (Table II-10). Category III or above is suitable as drinking water.
Category IV can only be used for drinking water after treatment. WHO guidelines for drinking-water
quality7 are also given in Table II-10, and concentrations above these guidelines are the cause of
health concern. The national Grade III standards are more stringent than WHO standards, and
hence the groundwater quality in the project area must comply with the Grade III standards.
Table II-10: Quality Standard for Groundwater (Unit: mg/L, except pH, total bacteria and total coli.
WHO
Guidelines for
Parameter
Grade I
Grade II
Grade III Grade IV Grade V
drinking water
quality (2017)
5.5～6.5
6.5～8.5
<5.5，>9
pH
6.5-8.5
8.5～9
Ammonia nitrogen (mg/L)
≤0.02
≤0.10
≤0.50
≤1.5
>1.5
Chloride (mg/L)
≤50
≤150
≤250
≤350
>350
250
Sulfate (mg/L)
≤50
≤150
≤250
≤350
>350
Nitrate (in N) (mg/L)
≤2
≤5
≤20
≤30
>30
50
Nitrite (in N) (mg/L)
≤0.01
≤0.10
≤1.00
≤4.80
>4.80
3
Fluoride (mg/L)
≤1
≤1
≤1
≤2
>2
1.5
Zinc (mg/L)
≤0.05
≤0.5
≤1
≤5
>5
3
Copper (mg/L)
≤0.01
≤0.05
≤1
≤1.5
>1.5
2
Manganese (mg/L)
≤0.05
≤0.05
≤0.1
≤1.5
>1.5
Iron (mg/L)
≤0.1
≤0.2
≤0.3
≤2.0
>2.0
Total dissolved solids (mg/L)
≤300
≤500
≤1000
≤2000
>2000
<1000
Total hardness (mg/L)
≤150
≤300
≤450
≤650
>650
Permanganate index (mg/L)
≤1
≤2
≤3
≤10
>10
Mercury (mg/L)
≤0.0001
≤0.0001
≤0.001
≤0.002
>0.002
0.006
Hexavalent chromium (mg/L)
≤0.005
≤0.01
≤0.05
≤0.1
>0.1
0.05
Arsenic (mg/L)
≤0.001
≤0.001
≤0.01
≤0.05
>0.05
0.01
Lead (mg/L)
≤0.005
≤0.005
≤0.01
≤0.1
>0.1
0.01
Cadmium (mg/L)
≤0.0001
≤0.001
≤0.005
≤0.01
>0.01
0.003
Cyanide (mg/L)
≤0.001
≤0.01
≤0.05
≤0.1
>0.1
0.07
Volatile phenol (mg/L)
≤0.001
≤0.001
≤0.002
≤0.01
>0.01
<0.002
Benzene (μg/L)
≤0.5
≤1
≤10
≤120
>120
10
Toluene (μg/L)
≤0.5
≤140
≤700
≤1400
>1400
700
Xylene (μg/L)
≤0.5
≤100
≤500
≤1000
>1000
500
Nickel (mg/L)
≤0.002
≤0.002
≤0.02
≤0.1
>0.1
0.02

e.

7

Wastewater Discharge Standard

Guidelines for drinking-water quality, 4th edition, incorporating the 1st addendum, 2017.
https://www.who.int/water_sanitation_health/publications/drinking-water-quality-guidelines-4-including-1st-ad
dendum/en/
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29.
Discharge of wastewater from construction sites is regulated under PRC’s Integrated
Wastewater Discharge Standard (GB 8978-1996). Class I standards apply to discharges into
Category III water bodies under GB 3838-2002. Class II standards apply to discharges into
Categories IV and V water bodies. Class III standards apply to discharges into municipal sewers
going to municipal WWTS with secondary treatment (Table II-11). World Bank Group has no such
EHS standards for wastewater discharges from construction sites, and hence PRC standards are
applicable to the project. Under this project, wastewater discharge is required to be of Grade III
Surface Water Quality Standard of GB3838-2002 and Grade I of PRC Integrated Wastewater
Discharge Standards (GB8978-1996). For discharge into the municipal sewage pipeline, Grade III
Standard of GB8978-1996 will be applied (Table II-11). The PRC standard includes 56 parameters,
most of which are for industrial sewage. The current project does not involve industrial development
or existing industrial sites, and only six selected parameters were sampled, focusing on
construction and domestic wastewater management.
Table II-11: Integrated Wastewater Discharge Standards (Unit: mg/L, except for pH)
Parameter
pH
CODCr
BOD5
SS
NH3-N

Oil

Grade I Standard

6～9

100

20

70

15

5

Grade III Standard

6～9

500

300

400

/

20

SS = suspended solids

30.
The WWTSs and decentralized wastewater treatment facility will treat wastewater during
operation. The PRC has more stringent standards than World Bank Group EHS standards (see
Table II-12 for comparison) for treated wastewater discharges, and hence PRC standards are
applicable to the project. The effluent of WWTS and decentralized wastewater treatment facility is
regulated under PRC’s Discharge standard of pollutants for municipal wastewater treatment plant
(GB 18918-2002). Class IA standards apply to WWTSs (except Dalan town WWTS, Heshui Town
WWTS and Xinglongchang town WWTS) and Class IB standards apply to decentralized
wastewater treatment facility in rural area, Dalan town WWTS, Heshui Town WWTS and
Xinglongchang town WWTS. The PRC standard includes 12 basic parameters and the other
parameters are for industrial sewage. The WWTSs and decentralized wastewater treatment facility
will not involve treatment of industrial wastewater.
Table II-12: Standard for Treated Wastewater (Unit: mg/L, except pH, chromaticity and fecal coliform).
World Bank Group
No.
Parameter
Class IA
Class IB
EHS Guidelines
1
CODcr
≤50
≤60
125
2
BOD5
≤10
≤20
30
3
SS
≤10
≤20
50
4
Oils
≤1
≤3
5
Petroleum
≤1
≤3
10
6
LAS
≤0.5
≤1
7
Total nitrogen
≤15
≤20
10
8
Ammonia nitrogen
≤5
≤8
9
Total phosphorus
≤0.5
≤1
10
Chromaticity
≤30
≤30
11
pH
6-9
6-9
6-9
12
Fecal coliform
≤1,000
≤10,000
400

f.

Air Pollutant Emission

31.
The PRC’s Air Pollutant Integrated Emission Standard (GB 16297-1996) regulates the
emission of particulate matter into the air, with a maximum allowable concentration of 120 mg/m 3 at
source and for fugitive emission the highest concentration outside site boundary of 1.0 mg/m3.
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During project construction, levels of on-site fugitive emissions should comply with Grade II of
Integrated Emission Standards of Air Pollutants (GB16297-1996) (Table II-13). The World Bank
Group has no such standards, but WHO Air Quality Guidelines are provided for comparison in
Table II-13.8 The PRC standards for NOx are more stringent than WHO guidelines, and WHO
guidelines for SO2 and PM10 are more stringent than PRC standards. Hence, both the standards,
whichever is more stringent, are applicable for the project.
Table II-13: Integrated Emission Standards of Air Pollutants Unit: mg/m3
Classification

Grade II Standard

WHO Air Quality
Guidelines
(24-hour
average)

Parameter

Fugitive
Emission Limit
at Monitoring
Point

SO2

0.4

0.02

NOx

0.12

0.2

PM

1.0

0.05

NOx = nitrogen oxides.

g. Odor Pollutant Emission
32.
The waste gas generated during the waste transferring mainly consists of ammonia (NH3)
and hydrogen sulfide (H2S). The concentration of NH3 and H2S at the boundary of the project site
shall comply with the Emission Standard for Odor Pollutant (GB14554-93) - Grade II, which details
are summarized in Table II-14.
Table II-14: Emission Standard for Odor Pollutant Unit: mg/m3
Parameter
Standard Value
Code of Standard
NH3

1.5

H2S

0.06

GB 14554-93

h. Noise Levels During Project Construction
33.
The construction activities must comply with PRC Noise Limits for Construction Site
standard (GB12523-2011). For the operation phase, Emission Standard for Industrial Enterprises
Noise at Boundary (GB12348-2008) was adopted to assess the noise at the boundary of
construction sites. The PRC standards for construction noise are more stringent than World Bank
EHS Guidelines (Table II-15 and Table II-16), and hence PRC standards are applicable to the
project.
Table II-15: Emission Standard of Environment Noise for Boundary of Construction Site
Daytime (dB(A))
Nighttime (dB(A))
Code of Standard
70

55

GB12523-2011

70

70

EHS (industrial, commercial area)

Table II-16: Emission Standard for Industrial Enterprises Noise at Boundary
Daytime (dB(A))
Nighttime (dB(A))
Classification
55

8

45

Grade I Standard

WHO Air Quality Guidelines, 2005 (https://www.who.int/phe/health_topics/outdoorair/outdoorair_aqg/en/)
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i.

60

50

Grade II Standard

70

70

EHS (industrial, commercial area)

Vibration

34.
Construction activities may cause vibration impact and must comply with PRC Standard for
Urban Area Environmental Vibration (GB10070–88) (Table II-17). World Bank Group has no
standards for vibration.
Table II-17: Vertical (Z) Vibration Standard Value for Various Urban Areas (Unit: dB)
Scope of applicable area
Day
Night
Special residential area
65
65
Residential, cultural and educational area
70
67
Mixed area and commercial center
75
72
Industrial centralized area
75
72
Both sides of traffic trunk line
75
72
Both sides of railway main line
80
80

F.

Applicable Requirements of Protection Zone

35.
There are seven protection areas near the project components which are Lvdongshan
Scenic Area near component 2.2, Huyuan Gumiao River Wetland Park and Huayuan Drinking
Water Protection Zone near component 2.3 and 3.5, Culter alburnus Protection Zone and Qifeng
Lake Scenic Area near component 3.2, Riye Town Scenic Area near component 3.4 and Mengdong
River Scenic Area near component 3.6.
36.
The prohibited, as well as permitted developments in these protection zones, are presented
in Table II-18.
Table II-18: Applicable Requirements of Protection Zone
Name of protection zones
Prohibited and Permitted Developments
General requirements: (i) activities that destroy landscapes, vegetation,
topography and landforms, such as mountain excavation, quarrying,
mining, reclaim wasteland, repairing graves and erecting monuments
are prohibited; (ii) building facilities for storing explosive, flammable,
radioactive, toxic, and corrosive materials are prohibited; (iii) graffiti on
Lvdongshan Scenic Area, Qifeng
the scenery or facilities are prohibited; and (iv) waste littering are
Lake Scenic Area, Mengdong
prohibited.
River Scenic Area and Riye Town
Class I protection zone: Construction activities which are not related to
Scenic Area
scenic area protection are prohibited.
Class II protection zone: Construction activities which are not related to
scenic area protection are limited.
Class III protection zone: Construction activities which are related to
scenic area protection are orderly controlled.
General requirements: (i) activities which will damage water
environment ecological balance and water resource protection
vegetation are prohibited; (ii) dumping of industrial waste, manure and
domestic waste are prohibited; (iii) consumption of highly toxic and
highly residual pesticides within the zones are prohibited; and (iv)
Huayuan Drinking Water Protection
transportation of hazardous and noxious substances, oils, manure
Zone
without permit are prohibited.
Class I protection zone: (i) activities which are related to water resource
protection are prohibited; (ii) Wastewater emission into the zones are
prohibited; (iii) storage of industrial waste, manure and domestic waste
are prohibited; (iv) cultivation and planting are prohibited; (v) oil tanks
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Name of protection zones

Culter alburnus Protection Zone

Huyuan Gumiao River Wetland
Park

Prohibited and Permitted Developments
are prohibited; and (vi) tourist activities and other activities that may
pollute water sources are prohibited.
Class II protection zone; (i) activities with pollutants emission are
prohibited (ii) construction of piers for loading and unloading waste,
manure, oil and toxic substances are prohibited.
(i) Reclaim land from a lake and coastal reclamation within the zones
are prohibited; (ii) newly built sewage draining exit within the zones are
prohibited; and (iii) activities within the zones must not damage
fisheries genetic resources and their living environment.
General requirements: (i) wetland reclamation, mining, quarrying, sand
mining, earth borrowing etc. are prohibited; and (ii) conservation area:
Activities which are not related to wetland protection are prohibited.
Development area: activities which will not damage to wetland
ecosystem function such as ecotourism are allowed.
Publicity and education area: activities related to wetland ecology
environment demonstration and education are allowed.
Restoration area: activities which related to wetland restoration are
allowed.
Management area: management, reception and service activities are
allowed.

G. Domestic EIA Preparation and Approval
37.
The draft domestic environmental assessments, comprising 17 EITs and 6 EIRFs were
prepared by Hunan Lvhong Environmental Tech Company, a national Grade A certified institute. All
of the EITs and EIRFs were approved by local Ecology and Environment Bureaus (EEB) of the
respective cities and counties, between August 2020 and May 2021.
38.
In November 2020, the PMO proposed new scope changes. These changes comprise 10
subprojects including 7 with project contents changes only, 1 canceled, and 2 with location changes.
After consultation with the local ecology and environment bureaus, the origina DEIAs will remain
valid except those for the 2 new components involving location changes – the EIT of subproject 3.8
Yongshun County local-featured agricultural products logistics was updated and approved by local
Ecology and Environment Bureaus (EEB) in May 2021, and the EIRF of cold Chain base and
subproject 3.9 Jishou City local-featured agricultural products production and processing base was
updated and recorded at the website of local Ecology and Environment Bureaus (EEB) in October
2021.
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III.
A.

DESCRIPTION OF THE PROJECT

Rationale

39. The PRC has identified the Yangtze River Economic Belt (YREB) as one of the key engines of
social and economic development. The YREB consists of nine provinces and two centrally
administered municipalities (Chongqing and Shanghai), which comprise about 20% of the PRC’s
total land area; 40% of its population; and about 45% of its economic output. Ecological protection
and green development are the top priority for social and economic development within the YREB.
The PRC 13th Five-Year Plan (FYP) for National Economic and Social Development (2016–2020)
sets “ecological protection and green development” as the top priority for development along YREB.
In this context, “green development” means that areas develop in a manner that is socially
responsible and environmentally and economically sustainable. Xiangxi Tujia and Miao
Autonomous Prefecture are located in the northwest of Hunan province in the YREB and at the
junction of the central and western parts of China. It is the only part of Hunan province targeted for
China Western Development and it is the National Western Development Demonstration Zone and
National Industrial Transfer Undertaking Demonstration Zone.
40. Environmental problems in rural areas of Xiangxi have increased with economic development
and population growth. Domestic wastewater and garbage are either not treated or receive
inadequate treatment due to limited local infrastructure. It is estimated that rural Xiangxi produces
about 13 million cubic meters of wastewater annually; only two sewage treatment stations have
been constructed and are under operation. One is in Liye Town of Longshan County with a
designed treatment capacity of 5000 tons per pay and another one is in Pushi Town of Luxi County
with a designed treatment capacity of 3000 tons per day. About 25% of rural villages do not have
garbage collection and processing facilities and about 62% of rural households do not have sanitary
toilets. Inappropriate wastewater and garbage management and the use of unsanitary toilets have
resulted in the pollution of the natural environment, groundwater, rivers and lakes with a high
content of chemical oxygen demand (COD), ammonia nitrogen, and phosphorus, etc., and thus
increase the health risk of local residents. Currently, there exist only two wastewater treatment
stations in the rural area of the eight project counties/city. There are few collection, transportation
and treatment of rural domestic garbage, which are randomly discarded or simply stacked.
41. Xiangxi consists of a mountainous landscape, which provides an added challenge for farming,
although agricultural products produced in this region have great potential for high market value due
to their high quality. These include citrus, kiwi fruit, camellia oleifera, tea, medicinal herbs, Xiangxi
cattle, and Xiangxi black pig. Farmers face difficulties in accessing premium markets due to a small
quantity and moderate quality of products since buyers usually want large quantity to reduce their
transaction costs. Fragmented and mini-scale production of products with weak competitiveness in
markets is difficult to reach scale effect in the value chain. Other issues with agriculture are lack of
agro-products process and cold chain logistics.
42. Xiangxi has rich resources for tourism, and tourism has been regarded as one of the key
industries by XPG since 2009. It is an important and effective measure for economic development
and poverty reduction. Compared with the tourism destinations with similar attractions in other
prefecture of Hunan province or other provinces, the weakness of tourism in Xiangxi is also obvious,
including poor tourism infrastructure and service facilities.
43. The proposed project will address the weakness of rural areas in Xiangxi prefecture and
assist Xiangxi in its long term sustainable social and economic development through (i)
improvement of waste and sanitation management facilities and services with innovative
technologies and approaches, such as decentralized rural wastewater management; (ii) developing
market-oriented local-featured ecological agricultural and forestry products through demonstration
of production, processing, and cold chain logistics to produce high-quality products meeting the
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requirements of premium markets; (iii) value addition to local products through value chains and
eco-tourism for poverty reduction and rural vitalization, making effective utilization of the beautiful
rural landscapes, historical and cultural heritage, cultural customs, and the local-featured
agricultural and forestry products in Xiangxi.
B.

Outputs and Project Components

44. The long-term objective of the project is to vitalize rural areas in the Yangtze River Economic
Belt (YREB) (YREB Development Plan, 2016-2030). The project outcome is the enhanced rural
living environment and value of agricultural and forestry products in Xiangxi through the
improvement of rural environment, green development of local-featured ecological agricultural and
forestry products, and value addition to local agricultural and forestry products in Xiangxi through
improvement of value chains and integration with eco-tourism.
45. Output 1: Rural waste and sanitation management facilities and services improved.
Activities for this output will include (i) construction and operation of wastewater management
systems with innovative technologies (e.g., distributed wastewater management systems which
have advantages over the traditional centralized system in rural areas, such as lower operation
cost), innovative approach (e.g., public–private partnership appropriate for the operation and
maintenance [O&M] of the small wastewater management systems in rural areas), and capacity
development of technicians for the O&M of the wastewater management systems; (ii) construction
and operation of garbage transfer stations; provision of equipment for garbage collection; capacity
development of technicians for the O&M of the garbage transfer stations; capacity development of
rural residents for garbage classification and recycling (particularly recycling of plastic), with at least
45% of female participants; and establishment and operation of rural garbage management teams,
of which at least 30% are led by women; and (iii) renovation of rural households’ unsanitary toilets
to sanitary ones.
46. Output 2: Local-featured ecological agricultural and forestry products developed. This
output will develop local-featured ecological agricultural and forestry products in Xiangxi such as
citrus, kiwi fruit, camellia, tea, and herbal medicine; which are grown with organic fertilizer and/or
low chemical fertilizer and pesticide and qualities of which are guaranteed by certificates. Activities
for this output will include (i) construction and operation of four bases for the development of
local-featured ecological agricultural and forestry products, including research and development
facilities, species reserve bases, seedling nurseries and breeding areas (greenhouses, open fields,
etc.), water and fertilizer integrated irrigation systems, and field weather stations; (ii) provision of
equipment (for laboratories, agriculture, pest control, insecticide, etc.) and materials (organic
fertilizers, etc.) to the bases; (iii) research on breeding of and virus-free technologies for
local-featured ecological agricultural and forestry products; and (iv) capacity development for
technicians of the bases and the farmers, particularly the training of farmers at the bases for
extension and sharing of advanced technologies for local-featured ecological agricultural and
forestry products, with at least 40% are female participants.
47. Output 3: Values added to local products through value chains and eco-tourism. This
output will add values to local agricultural and forestry products in Xiangxi through improvement of
value chains and integration with eco-tourism, particularly ethnic minority inclusive eco-tourism, by
effectively using rural landscapes, historical and cultural heritages, and cultural customs. Activities
for this output will include (i) improvement of value chains for local-featured ecological agricultural
and forestry products, including (a) construction and operation in six locations in Xiangxi of the
facilities for storage, cold storage, processing, packaging, exhibition, e-commerce (to help famers
sell their products to urban consumers), customer service (with agricultural product traceability
system), and/or logistics; and (b) capacity development for staff of government agencies on the
O&M of the facilities, with at least 40% are female participants; and (ii) integration of agriculture
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and/or forestry with eco-tourism, particularly ethnic minority inclusive eco-tourism, in six locations in
Xiangxi, including (a) protection and/or improvement of ethnic minority inclusive eco-tourism
resources such as forests, plant communities, lakes, and rivers; and the houses, family workshops,
and festivals of the ethnic minorities; (b) construction of sightseeing footpaths, rest pavilions, public
toilets, and parking lots in farmlands and forests; (c) construction and operation of fruit, vegetable,
or tea-picking gardens; (d) construction and operation of ethnic minority historical and cultural
exhibition facilities, sales plaza and supermarkets for local-featured ecological agricultural and
forestry products and ethnic minority cultural products, and tourist service stations; (e) brand
publicity; and (f) capacity development of farmers on protection of ethnic minority intangible heritage
and management of fruit, vegetable, and tea-picking gardens; staff of government agencies,
including technicians, on updated technologies for eco-tourism resource improvement; tourism
service and management staff of government agencies on eco-tourism service skills; and
management staff of government agencies on integration of agriculture and forestry with
eco-tourism, with at least 40% are female participants.
48. The three outputs are designed in the manner to add value to each other for synergistic effect.
For instance, implementation of the subprojects under output-1 will benefit the development of rural
tourism of output-3 through the improvement of the environment. Subprojects of output-2 will add
value to the tourism of output-3 through enhancing the quality of local-featured ecological
agricultural and forestry products to meet tourists' demands. Vice versa, standardized green
production of featured agricultural products under output-2 and improvement of forest form and
restoration of “phytocoenosis” 9 under output-3 will improve the rural ecological environment.
Particularly, the integration of agriculture with tourism in output-3 will improve the value chain of
featured agriculture through farming for sightseeing, fruit-picking experience by tourists, the
exhibition of local-featured agricultural products to tourists, and enhancement of logistics facilities.
Detailed information on the three outputs is listed below.
a)
49.

Output 1: Rural waste and sanitation management facilities and services improved

This output comprises the following three components.
(i) Component 1-1 Wastewater treatment:

50. This subcomponent includes 7 subprojects, one for each of the 7 counties (see Table III-1).
The project will support the construction of 9 decentralized wastewater treatment works covering
about 20 villages of 9 townships in the 7 project counties, including 2,132 small wastewater
treatment facilities (1,730 four-tank individual wastewater treatment systems and 402 decentralized
wastewater treatment systems). These works involve two types of wastewater treatment facilities;
one is centralized wastewater treatment by building wastewater treatment station, another is
decentralized wastewater treatment in villages and communities where households are dispersedly
distributed, or the landscape is not suitable for building centralized treatment station.
Table III-1: Subprojects and Works for Wastewater Treatment
Subprojects
Works
Zixia Lake WWTS (newly built, 3,000 m3/d, A2O technology): Centralized WWTS
for Xingnongyuan Community (Huayuan Township; 1,945 people)
1.1. Huayuan County
Zixia Lake: decentralized wastewater treatment facilities, including 200 single
domestic wastewater
households’ four-tank wastewater purification systems; and 115 grouped
treatment
households’ wastewater treatment facilities (the size varies from 5 to 30 m 3 each),
covering 14,891 people
1.2 Longshan County
Miaoertan Town WWTS (newly built, 1,200 m3/d, CASS technology): Centralized
9

A living collection of plant life forms that are found together, interacting as a community within an ecosystem.
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Subprojects
wastewater treatment

Works
WWTS for Xinghuo Village and Miaoshi Community of Miaoertan Township (4,741
people).
Xichehe Town WWTS (newly built, 800 m3/d, A2O-MBR technology): Centralized
WWTS for Xiche and Xinjian communities of Xichehe Township, covering 2,022
people.
Longtou Community WWTS (newly built, 400 m3/d, A2O-MBR technology):
Centralized WWTS for Longtou Community (Miaoertan Township) (3,568 people).
Youshui River rural domestic wastewater treatment: Decentralized wastewater
treatment facilities for 17 villages and communities, including 400 single
households’ four-tank wastewater purification systems and 119 grouped
households’ wastewater treatment facilities (size: 5 to 30 m3), for 23,586 people.
Banyue Lake rural domestic wastewater treatment: extend coverage of an existing
Liye Town WWTS to villages through construction of 3 km pipelines, 75 inspection
wells and drainage facilities for 40 households, covering 6,747 people.
Liye Town rural domestic wastewater treatment: Decentralized wastewater
treatment facility, including 20 single households’ four-tank wastewater purification
systems and 47 grouped households’ wastewater treatment facilities (the size
varies from 5 m3 to 20 m3 each), covering 1,208 people.
Dalan Town WWTS (newly builit, 300 m3/d, A2O technology): Centralized
wastewater treatment system for Dalan Community of Dalan Township, covering
2,100 people.
Heshui Town WWTS (newly builit, 300 m3/d, A2O technology): Centralized
wastewater treatment system, for Heshui Community of Heshui Township,
1.3 Luxi county
covering 3,100 people.
wastewater treatment
Xinglongchang Town WWTS (newly builit, 450 m3/d, A2O technology): Centralized
WWTS for Xinglongchang Community (Xinglongchang Township) (750 people).
Pushi Town rural wastewater treatment: extend coverage of an existing Pushi
Town WWTS to villages through construction of 66.6 km pipelines, 1716 inspection
wells and a pump station, covering 2,064 people.
Majingao Town WWTS (newly built, 1,000 m3/d, A2O technology): Centralized
wastewater treatment system for Majingao Township, covering 1,750 people.
Yilve Township WWTS (newly built, 300 m3/d, A2O technology): Centralized
wastewater treatment system for Yilve Township, covering 1,600 people.
Taiping Town WWTS (newly builit, 300 m3/d, A2O technology): Centralized
wastewater treatment system to be implemented in Taiping Township, covering
1.4 Jishou city rural
1,700 people.
domestic wastewater
treatment
Danqing Town WWTS (newly builit, 300 m3/d, A2O technology): Centralized
wastewater treatment system to be implemented in Danqing Township, covering
1,523 people.
Dong River rural wastewater treatment: Decentralized wastewater treatment
facilities for 7 villages, including 15 grouped households’ wastewater treatment
facilities (the size varies from 20 m3 to 100 m3 each), covering 11,252 people.
Qifeng Lake rural wastewater treatment: Decentralized wastewater treatment
1.5 Guzhang County rural
facilities for 6 villages, including 31 grouped households’ wastewater treatment
wastewater treatment
facilities (the size varies from 5 m3 to 100 m3 each), covering 7,004 people.
Lvdongshan Town rural wastewater treatment: Decentralized wastewater
1.6 Baojing County rural treatment facilities for 4 villages, including 500 single households’ wastewater
treatment facilities and 70 grouped households’ wastewater treatment facilities (the
wastewater treatment
size varies from 5 m3 to 10 m3 each), covering 7,932 people.
1.7 Yongshun County
Sicheng Village rural wastewater treatment: Decentralized wastewater treatment
rural wastewater
facilities for Sicheng Village, including 5 grouped households’ wastewater
treatment
treatment facilities (the size varies from 5 m 3 to 15 m3 each), covering 785 people.
Note: HH = household, WWTS = wastewater treatment station.

51.

Centralized wastewater treatment for towns. This type of wastewater treatment facility
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includes the construction of a WWTS. The project will support 11 centralized wastewater treatment
works in four counties, i.e., the counties of Huayuan, Longshan, and Luxi; and Jishou City. Two of
the centralized wastewater treatment systems will not need to construct the treatment stations since
their stations have been constructed. One is the Banyue Lake Rural Domestic Wastewater
Treatment of Longshan County, where the sewage treatment station was constructed in 2013-2014
and began operation in 2015. The designed treatment capacity is 5000 tons per day, whereas the
current daily treatment is about 2000 tons due to its limited coverage of villages. The other is the
Pushi Town Rural Wastewater Treatment of Luxi County; the station was constructed in 2016-2017
and began operation in 2018. The designed sewage treatment capacity is 3,000 tons per day, while
the current daily treatment is about 1,000 tons per day. The project support to these two systems
will mainly support them to extend their coverage of villages by the construction of pipelines with
inspection wells to convey wastewater from the villages to the treatment stations.
52. Technical schemes for centralized wastewater treatment will include the carrousel oxidation
channel system, anaerobic-anoxic-oxic (A2/O), cyclic activated sludge system (CASS), box
integrated system, and A3/O-moving bed biofilm reactor (MBBR). The scheme for a specific
wastewater treatment station will be optimized on a suitable scale by taking into account the nature
of inlet wastewater, the volume of wastewater to be treated, quality requirement of outlet water, site
condition, and economic cost. Construction of each WWTS will include: (i) civil works for the station
building, bounding wall, greening, lift pump station, regulating pool, sedimentation tank, reaction
tank, and filtration room, (ii) procurement of necessary equipment, (iii) construction of sewer lines
and inspection wells of various sizes to connect the station with wastewater sources, and (iv)
capacity building for about 55 technical and management staff, in WWTS O&M, twice a year for 5
years. Trainers will be mainly from the government's technical institutions at county and prefecture
levels.
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Figure III-1: Locations of Proposed Wastewater Treatment Stations

53. Sludge will be generated during the operation of WWTS. The sludge treatment methods and
effluent emission of WWTS are presented in Table III-2.
Subprojects

Table III-2: Sludge Treatment for WWTS
Works
Effluent emission

Sludge treatment method
After dewatering, the sludge
1.1 Huayuan County
will be sent to Huayuan County
domestic wastewater
Zixia Lake WWTS
To Huayuan River
Domestic Waste Landfill for
treatment
treatment.
Miaoertan Town WWTS To Xiche River
After dewatering, the sludge
will be sent to Liye Town
1.2 Longshan County
Xichehe Town WWTS
To Xiche River
wastewater treatment
Longtou community
Recycled
as Domestic Waste Landfill for
treatment.
WWTS
landscape water
Dalan town WWTS
To Chenshui River
After dewatering, the sludge
will be sent to Luxi County
1.3 Luxi County wastewater Heshui Town WWTS
To Chenshui River
Domestic Waste Landfill for
treatment
Xinglongchang town
To Chenshui River
treatment.
WWTS
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Subprojects
1.4 Jishou city rural
domestic wastewater
treatment

54.

Works
Majingao Town WWTS
Yilve township WWTS
Taiping town WWTS
Danqing town WWTS

Effluent emission
To Mahexi River
To Mahexi River
To Mahexi River
To Mahexi River

Sludge treatment method
After dewatering, the sludge
will be sent to Jishou City
Taierchong Domestic Waste
Landfill for treatment.

All the WWTS will be installed with pipelines. The information is presented in Table III-3.
No.
1
2
3
4
5
6
7
8
9
10
11

Table III-3: Pipelines for WWTS
Pipeline information
DN 600 HDPE:0.18 km, DN 500 HDPE:1.8 km,
Zixia Lake WWTS
DN 300 HDPE:1.47 km, DN 200 HDPE:0.92 km,
DN 110 UPVC:4.59 km
DN 500 HDPE:1.6 km, DN 400 HDPE:1.8 km,
Miaoertan Town WWTS
DN 300 HDPE:2.82 km
DN 600 HDPE:1.0 km, DN 400 HDPE:1.3 km,
Xichehe Town WWTS
DN 300 HDPE:2.009 km
DN 500 HDPE:0.2 km, DN 400 HDPE:0.08 km,
DN 300 HDPE:1.3 km, DN 200 HDPE:0.2 km,
Longtou Community WWTS
DN 110 UPVC:1.183 km
DN 300 HDPE:4.0 km, DN 200 HDPE:1.5 km,
Dalan Town WWTS
DN 110 UPVC:6.7 km
DN 400 HDPE:1.72 km, DN 300 HDPE:4.91 km,
Heshui Town WWTS
DN 110 UPVC:8.1 km
DN 400 HDPE:1.19 km, DN 300 HDPE:7.49 km,
Xinglongchang Town WWTS
DN 110 UPVC:8.1 km
DN 400 HDPE:1.0 km, DN 300 HDPE:5.0 km,
Majingao Town WWTS
DN 219x6 steel:0.2 km,DN 110 UPVC:12.5 km
DN 300 HDPE:0.8 km, DN 200 HDPE:1.0 km,
Yilve Township WWTS
DN 108x4 steel:0.05 km,DN 110 UPVC:2.85 km
DN 200 HDPE:1.0 km, DN 108x4 steel:0.04 km,
Taiping Town WWTS
DN 110 UPVC:7.5 km
DN 300 HDPE:1.53 km, DN 200 HDPE:0.6 km,
Danqing Town WWTS
DN 108x4 steel:0.17 km,DN 110 UPVC:7.5 km
Name of WWTS

55. Decentralized wastewater treatment facility in rural areas. The decentralized facility is
designed for a single household or a group of households based on the characteristics of the
mountainous landscape and dispersed distribution of households in villages where construction of
centralized wastewater treatment station is not feasible due to the high cost of building sewer lines.
It will adopt biological techniques including anaerobic, aerobic, and natural biological treatment
techniques. The key activities are as follows:
(i)

Single-household wastewater treatment facilities. The facilities are mainly for single
households, and comprise a four-tank wastewater treatment system (three-grid septic tank
plus a small-scale constructed wetland);

(ii)

Decentralized wastewater treatment facilities. The facilities comprise a conventional
wastewater treatment system consisting of anaerobic, aeration and settling tanks. The size
of tanks depends on the number of households to be connected and expected volume of
wastewater to be treated. Five different sizes are considered in the, i.e., type A (5 m3 for 4 to
15 households), type B (10 m3 for 15 to 30 households), type C (15 m3 for 30 to 45
households, type D (20 m3 for 45 to 60 households, and type E (30 m3 for 60 to 90
households;

(iii)

Sewer line and inspection well. Sewer lines for connecting households with the
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wastewater treatment point and inspection wells will be constructed;
(iv)

Equipment procurement. The equipment for decentralized wastewater treatment facilities
mainly includes the solar wastewater treatment equipment, wastewater data acquisition
equipment and other supporting equipment; and

(v)

Capacity building. About 142 technical staffs will be trained in the operation and
management of decentralized wastewater treatment facilities twice a year for 5 years.
Trainers will be mainly from the government's technical institutions at county and prefecture
levels.

56. Life Cycle Process for WWTS - A process flow diagram of single household wastewater
treatment facilities and decentralized wastewater treatment facilities are shown in Figure III-2 and
Figure III-3. Sludge will be generated during the operation of decentralized wastewater treatment
facility. The final discharge from the wastewater treatment plants will be discharged into the rivers
and natural stream. The sludge from the sedimentation tanks will only need to be collected
disposed of every 3-4 years. The sludge treatment details and their final disposal locations are
presented in Table III-4.

Figure III-2: Process Diagram of Single House Wastewater Treatment Facilities
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Figure III-3: Process Diagram of Decentralized Wastewater Treatment Station
Table III-4: Sludge treatment method for decentralized wastewater treatment facility
Subprojects
Works
1.1 Huayuan
The sludge will be collected and transferred to
County
Zixia Lake WWTS for dewatering and finally
Zixia Lake rural domestic wastewater
domestic
treated in Huayuan County Domestic Waste
treatment
wastewater
Landfill.
treatment
The sludge will be collected and transferred to
the nearest WWTSs (Miaoertan town WWTS,
1.2 Longshan
Xichehe Town WWTS and Longtou
County
Youshui River rural domestic wastewater
community WWTS) for dewatering and finally
wastewater
treatment
treated in Liye Town Domestic Waste Landfill
treatment
for treatment.
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Subprojects

Works

The sludge will be collected and transferred to
nearby Liye Town WWTS for dewatering and
finally treated in Liye Town Domestic Waste
Landfill for treatment.
The component will extend the existing sewer
system. The sludge will be treated in existing
Liye Town Rural domestic wastewater
Liye Town WWTS for dewatering and finally
treatment.
treated in Liye Town Domestic Waste Landfill
for treatment.
The component will extend the existing sewer
1.3 Luxi County
system. The sludge will be treated in existing
wastewater
Pushi Town rural wastewater treatment
Pushi Town WWTS for dewatering and finally
treatment
treated in Liye Town Domestic Waste Landfill
for treatment.
The sludge will be collected and transferred to
1.4 Jishou City
the nearest WWTSs (Taiping town WWTS,
rural domestic Dong River rural wastewater treatment:
and Danqing town WWTS) for dewatering and
Decentralized wastewater treatment facilities
wastewater
finally treated in Jishou City Taierchong
treatment
Domestic Waste Landfill for treatment.
Qifeng Lake rural wastewater treatment:
The sludge will be collected and transferred to
1.5 Guzhang Decentralized wastewater treatment facilities the existing Guzhang County wastewater
County rural
for 6 villages, including 31 grouped
treatment plant (WWTP) for dewatering and
wastewater
households’ wastewater treatment facilities
finally treated in Liye Town Domestic Waste
treatment
(the size varies from 5 m3 to 100 m3 each),
Landfill for treatment.
covering 7,004 people.
Lvdongshan Town rural wastewater
The sludge will be collected and transferred to
treatment: Decentralized wastewater
existing Baojing County No.2 WWTP for
1.6 Baojing
treatment facilities for 4 villages, including 500 dewatering and finally treated in Liye Town
County rural
single household wastewater treatment
Domestic Waste Landfill for treatment.
wastewater
facilities and 70 grouped households’
treatment
wastewater treatment facilities (the size varies
from 5 m3 to 10 m3 each), covering 7,932
people.
Sicheng Village rural wastewater treatment: The sludge will be collected and transferred to
1.7 Yongshun Decentralized wastewater treatment facilities existing Yongshun County WWTP for
for Sicheng Village, including 5 grouped
dewatering and finally treated in Liye Town
County rural
households’ wastewater treatment facilities
Domestic Waste Landfill for treatment.
wastewater
treatment
(the size varies from 5 m3 to 15 m3 each),
covering 785 people.
Banyue Lake rural domestic wastewater
treatment

(ii) Component 1-2: Garbage disposal
57. The project will support 6 garbage management subprojects, one for each of the 6 counties. A
subproject includes 1-4 works distributed in different townships (see following Table III-5). Eight of
the proposed 11 works will need to construct garbage transfer station (GTS), the other three have
no need for the civil work since their garbage transfer stations have been built or they are not far
from the designated garbage landfills. Locations of the proposed GTS are shown in Figure III-3.
Garbage disposal of the project will directly benefit a total of 88,862 rural residents in 94
villages/communities of 11 townships.

58. Garbage disposal in Xiangxi mainly adopts the method of transporting to and burying in
designated garbage landfills. This project will involve 5 existing landfills that were constructed
during 2008-2010 and put into operation during 2010-2012. It is estimated that the total volume of
the project’s garbage collection will be about 286 tons. The 5 existing landfills currently have a total
remaining garbage disposal capacity of about 5.61 million m3, which will have adequate capacity to
absorb the garbage collected by the project.
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59. The project will support 6 garbage transfer and disposal subprojects, one for each of the 6
counties. A subproject includes 1-4 works distributed in different townships (see following Table 2).
Eight of the 11 works will need to construct garbage transfer station, and the other three have no
need for the civil work since their garbage transfer stations have been built or they are not far from
the designated garbage landfills. Garbage transfer and disposal of the project will directly benefit a
total of 88,862 rural residents in 94 villages/communities of 11 townships. The main project activities
are as follows:
Table III-5: Subprojects and Works for Garbage Transfer and Disposal
Subprojects
Works
Shilan Town: construct GTS; procure garbage collection and transportation
equipment and vehicles, covering 4,742 populations of 5 villages.
Longtan Town: construct GTS; procure garbage collection and transportation
1.8 Huayuan County Zixia
equipment and vehicles, covering 1,507 populations of 2 villages.
Lake rural domestic
Malichang Town: construct GTS; procure garbage collection and transportation
garbage disposal
equipment and vehicles, covering 4,988 populations of 6 villages.
Huayuan Town: construct GTS; procure garbage collection and transportation
equipment and vehicles, covering 6,510 populations of 5 villages.
1.9 Longshan County
Youshui River rural
Canceled in November 2021
domestic garbage disposal
Pushi Town: construct GTS; procure garbage collection and transportation
equipment and vehicles, covering 17,150 populations of 28 villages.
1.10 Luxi County rural
domestic garbage disposal Dalan Town: construct GTS; procure garbage collection and transportation
equipment and vehicles, covering 9,410 populations of 30 villages.
1.11 Jishou City Dong River Aizhai Town: renovate and expand GTS; procure garbage collection and
rural domestic garbage
transportation equipment and vehicles, covering 11,565 populations of 7
disposal
villages.
1.12 Baojing County rural Lvdongshan Town: construct GTS; procure garbage collection and
domestic garbage disposal transportation equipment and vehicles, covering 5,829 populations of 4 villages.
GTS = garbage transfer station.
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Figure III-4: Locations of Proposed Waste Transfer Stations

(i)

Construction of garbage transfer station. Construction of 8 garbage transfer stations is
proposed under the project. Detailed activities of each station will include the construction of
transfer station houses, earthwork, foundation trench, bounding wall, septic tank, water and
electricity supply, etc.;

(ii)

Garbage collection equipment. Garbage collection equipment mainly includes the sealed
dustbins, sorting trash cans and power cleaning vehicle;

(iii)

Garbage truck. Mainly the procurement of garbage truck, garbage hook truck and suction
sewage truck;

(iv)

Sanitation publicity facilities. This will include the purchase of stainless steel bulletin
boards and plastic-sprayed exhibition boards and printing of garbage classification manual
for publicity and training purpose; and
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(v)

Capacity building. About 45 technical and management staffs will be trained on the
operation and management of garbage transfer stations, twice a year for 5 years. 36600
farmers, dustmen and village committee members will be trained on garbage classification
and sanitation knowledge, once a year for 2 years. Villagers’ understanding and support will
be critical for the success of project-supported garbage disposal activities. Trainers will be
mainly from the government's technical institutions at county and prefecture levels.

60. Lifecycle for GTS process: temporary storage, treatment, and disposal of refuse. A
complete process at GTS is shown in Figure III-5. Solid waste transferred to the GTS will be
examined upon arrival to ensure materials are suitable for landfill. All solid waste will be stored in
storage rooms undercover, to prevent leachate discharge or wet from the rain. The storage rooms
will have drains to capture any leachate. The waste will be subject to magnetic filtering, then
crushing and sieving, then transferred to the landfill.

Figure III-5: Waste Transfer Station Process

(iii) Component 1-3: Household toilet renovation
61. Household toilet renovation will be implemented in 4 counties, Huayuan, Jishou, Baojing and
Yongshun (Table III-6). These four subprojects involve 799 new toilets construction and 4,661
toilets renovation, to benefiting about 22,430 rural residents in 28 villages/communities of 8
townships. Technical schemes for toilet construction and renovation will include the simple septic
tank system, integrated three-case septic tank system and triple-connection biogas digester system.
The selection of the scheme for a specific household toilet will be based on the site condition and
the feasibility of connecting with wastewater drainage and livestock raising facilities. Main activities
for a toilet construction/renovation include the civil work of septic tank construction and procurement
and installation of ancillary facilities. The wastewater from the septic tank will be treated in the
decentralized wastewater treatment facility in rural areas of component 1-2. The septic tank will be
periodically emptied by the suction truck.
Table III-6: Subprojects for Household Toilet Renovation
Subproject
Works
Construct 500 new sanitary household toilets and renovate 3,000
1.15 Huayuan County household toilet
unsanitary household toilets in 17 villages of 4 townships, covering
renovation around Zixia Lake
16,936 populations.
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Subproject
1.16 Jishou city household toilet
renovation around Dong Lake
1.17 Baojing County Lvdongshan
household toilet renovation
1.18 Yongshun County Sicheng Village
household toilet renovation

Works
Construct 249 new sanitary household toilets and renovate 579
unsanitary household toilets.
Construct 50 new sanitary household toilets and renovate 1,000
unsanitary household toilets in 4 villages (6,964 people).
Renovate 82 unsanitary household toilets in Sicheng Village,
covering 784 populations.

(iv) Component 1-4: Liye Town drinking water resource protection
62. This component will promote Liye Town drinking water resource protection. The activities are
presented in Table III-7.
Table III-7: Subprojects and Works for Drinking Water Resource Protection
Component
Works
Rural domestic
Construction of 20 sets single household wastewater treatment facilities, 47
wastewater
decentralized wastewater treatment facilities including 20 sets of type A, 15
treatment
sets of type B, 8 sets of type C and 4 sets of type D, 8.6 km of pipelines and
287 inspection wells, covering of 2,032 populations of 2 villages: Yangjiazhai
Village and Zimu Village. The wastewater treatment facilities will be installed
with data collection equipment.
Fences and signs Install landmarks, protection fences, warning signs and billboards at the
installation
boundaries of the drinking water sources protection zones (Figure III-6)
Promotion of
Distribution of environment protection brochures and waste sorting manuals
environmental
in the nearby villages. Installation of environment protection billboards and
protection
display boards in nearby villages.
awareness
Waste collection
Procurement of sealed waste bins, waste sorting bins, waste transportation
equipment and vehicles. The collected waste will be transferred to Liye Town
landfill for treatment
Agricultural
Update the existing agricultural channels to ecology channels to reduce
non-point source
agricultural non-point source pollution.
pollution
Plant hedgerow at the slopes around the drinking water resource to reduce
prevention
water and soil erosion and agricultural non-point source pollution.

Landmarks at the Class I protection zone
boundaries

Locations of fences and hedgerow
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Billboards at the Class I protection zone boundaries

Landmarks at the Class II protection zone
boundaries

Warning signs at the Class I protection zone
boundaries

Warning signs at the Class II protection zone
boundaries

Billboards at the Class II protection zone boundaries

Figure III-6: Locations of component 1-4

63. The component will generate wastewater from the operation of the wastewater treatment
facilities. The wastewater will be recycled as agricultural water. The waste collected during
operation will be transferred to Liye Town Landfill for treatment.
b) Output 2: Local-featured ecological agricultural and forestry products developed.
64.

This output includes 4 subprojects. All four subprojects are to promote the development of
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local-featured agricultural products, such as kiwi fruit, citrus, tea, and camellia oleifera in Xiangxi
through supporting the construction of fruit varieties research and seedling base, the establishment
of production demonstration garden, and conservation of rare and valuable tree and medicinal plant
species resources, etc. The project contents are presented in Table III-8.
65. To establish production gardens/bases, demonstration roles will be emphasized to bring along
the development of high quality featured agricultural products in Xiangxi. Advanced technologies on
seedling culture, farming, irrigation, fertilization, disease and pest prevention and control will be
demonstrated to leverage the management of featured agricultural production and develop green
and/or organic products for price premium at high-end markets. Technologies and practices from
the demonstration will be shared with farmer producers through organization of on-site visiting and
training. This output will benefit about 31,668 rural residents in 34 villages of 8 townships.
Subprojects
2.1 Xiangxi prefectural kiwi
fruit and citrus seedlings
research and seedling Base

2.2 Baojing County
Lvdongshan gold tea
industrial park

2.3 Upgrading of Huayuan
County Zixia Lake area
local-featured agricultural
base
2.4 Wuling Moutain area
valuable germplasm
resources conservation

Table III-8: Subprojects for Output 2
Key Activities
Introduction and screening of kiwi fruit and citrus species, construction of
research and development center for seedling of virus-free kiwi fruit and
citrus seedlings, establishment of parent garden, observation garden and
open field nursery, construction of seedling greenhouses and steel frame
sheds, and capacity building for farmers on kiwi fruit and citrus planting
and management and technicians on updated techniques.
Construction of research and development center, establishment of
germplasm resources nursery, construction of greenhouses and steel
frame sheds for seedling culture, old tea tree protection, establishment of
Golden tea demonstration garden, construction of tea processing
workshop and exhibition and marketing center, and capacity building and
brand publicity.
Establishment of camellia oleifera demonstration base and seedling
culture base, construction of water and fertilizer integrated irrigation
system, application of green pest prevention and control technologies,
integrated utilization of crop residuals and livestock manure, and capacity
building for both farmers and technicians.
Collection of rare and valuable species, construction of tree species
conservation, seedling and test area, establishment of rare and valuable
species nursery, and technical exchange and cooperation with relevant
institutes, academies and universities.

(i) Component 2-1: Xiangxi prefectural kiwi fruit and citrus seedling research and
seedling base
66. This subproject will promote the development of kiwi fruit and citrus in Xiangxi through the
introduction and screening of high-quality species for seedling and extension. Kiwi fruit and citrus
are important agro-products in Xiangxi Prefecture and have contributed to rural poverty reduction in
the last several years. From 2015 to 2019, the plantation area for kiwi fruit and citrus increased from
6920 ha to 13100 ha and from 57370 ha to 64890 ha, respectively; and total production increased
from 65634 tons to 211300 tons and from 709436 tons to 484000 tons respectively. Short supply of
high-quality species seedling has become a serious problem due to the high demand of local
farmers for establishing new production garden and replacing the existing badly-performed varieties.
The project will support the Xiangxi Prefectural Citrus Science and Research Institute to conduct
the introduction, screening, seedling and extension of high-quality kiwi fruit and citrus species,
which will contribute to upgrade and further develop the local-featured agricultural products in
Xiangxi. Technical backup to the research and species seedling is available from the province and
national levels whenever needed. The main project-supported activities include the following:
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(i)

Introduction and screening of species: It is planned to introduce good-performance kiwi fruit
species from various sources (such as Wuhan botanical garden of the scientific research
academy of China) through procurement of seedlings and screen good-performance local
wild species for seedling and production of grafts. Good-performance citrus species will also
be screened and cultured to produce grafts for extension.

(ii)

Construct a research and development center: The research and development center will
mainly serve as fruit species and seedling research, seedling, virus-free treatment,
traceability system operation and management offices. This requires the construction of a
building (about 1000 m2) and ancillary works and the procurement of equipment for seedling
screening, seedling virus-free treatment, traceability, and offices.

(iii)

Establish parent garden, observation garden and open field nursery: This is to establish a
special area with bounding wall, irrigation and drainage ditch and field road for parent trees
plantation, seedling observation and seedling culture to produce good quality grafts.

(iv)

Seedling greenhouses: This includes the construction of 5,000 m2 special-shaped steel
frame sheds, 1,000 m2 net sheds and 500 m2 solar intelligent greenhouses and the
procurement of necessary equipment for seedling culture and management.

(v)

Other facilities and materials: This would include the procurement of small-size agricultural
machines and production materials as well as the construction of water and fertilizer
integrated irrigation system, stockyard, parking lot, etc.

(vi)

Capacity building: 30 technicians will be trained with updated technologies on cultivation,
fertilization, irrigation, disease and pest control, seedling culture, and post-harvest treatment,
etc. twice a year for 5 years. Trainers for technicians’ training will be the senior researchers
of the same institute and from institutes of provincial level. 350 farmers will be trained on
production techniques (cultivation, fertilization, irrigation, disease and pest control, etc.) of
citrus and kiwi fruit, once a year for three years, which will be the basis for extension of
newly-bred high-quality species. Trainers for farmers’ training are from the institute. In
addition, for knowledge sharing and extension of new technologies and species about 500
farmer producers of kiwi fruit and citrus will be invited to visit the demonstration garden and
trained after the demonstration garden will have been established.

(vii)

Research: The project will support the Xiangxi Prefectural Citrus Science and Research
Institute to conduct research on the screening, seedling, production and extension of
high-quality virus-free kiwi fruit species and seedlings.

67. During operation, the component will source municipal water as domestic water and
production water. Annual water consumption will be 2,300 tons, including 250 tons domestic water
and tons 2,050 tons of production water. Wastewater will be 300 tons and will be cycled as
agricultural water after treatment by septic tank.
68. During operation, the component will not use any chemical including chemical fertilizers and
pesticides. Instead, the facilities will use organic fertilizers and control pests by physical methods
including insecticidal lamp, sticky traps, and biological methods
69. The solid waste generated during the operation period includes waste wild kiwi fruit plants,
waste packages and domestic waste. Domestic waste will be collected and treated by the local
sanitary department, waste wild kiwi fruit plants will be reused for substrate, waste packages will be
collected by manufactures.
(ii) Component 2-2: Baojing County Lvdongshan Golden tea industrial park
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70. This subproject will promote the development of Golden tea in Lvtongshan area of Baojing
County through upgrading the industry chain. Production of Golden tea is regarded as the
backbone of the agricultural sector and contributes greatly to the rural economy in Baojing County.
The total plantation area reached about 7,330 ha in 2019, of which 2,330 ha have been certified as
organic tea gardens. The production value of Golden tea was about CNY 800 million, accounting for
55% of the total agricultural production value for the county. More than 60,000 people in 60 villages
of 11 townships in Baojing County are engaged in Golden tea production. It is now facing bottleneck
problems for further development, including degradation of tea garden, short supply of high-quality
tea seedlings, inadequate protection of germplasm resources, and outdated processing techniques.
The project will support establishing a research and development center for research and seedling
of high-quality species, protecting germplasm resources including the provision of seedling nursery
facilities and protection of old Golden tea trees, establishing Golden tea demonstration garden,
constructing processing workshop and exhibition and marketing center, and facilitating branding.
Technologies and practices from the demonstration will be shared with other farmer tea producers
in the county through organization of on-site visiting and training. In addition to promote
development of the famous Golden tea this subproject will have significant contribution to the
project output-3 through establishment of tea gardens for sightseeing, construction of exhibition and
marketing center and processing of high-quality Golden tea. The main project activities are as
follows:
(i)

Construct a research and development center: This will support research and development
of Golden tea species and high-quality tea products, including the seedling of tea species.
Project activities include the construction of an about 1,000 m2 research and development
building, ancillary works (such as road, bounding wall, guardroom, and greening), and the
procurement of laboratory pretreatment equipment (such as electro-thermostat, water
purifier, autoclave), plant morphological identification equipment (such as optical, electronic
and stereo microscopes), tea ingredient detection equipment (such as gas chromatograph,
high performance liquid chromatograph (HPLC), Fourier infrared spectrometer, fluid
extractor, spectrophotometer, etc.), and office equipment and furniture.

(ii)

Establishment of germplasm resource nursery: This is to establish an about 0.4 ha nursery
with bounding wall, irrigation and drainage ditch system and field road for the conservation
of both existing and newly introduced tea species. Land preparation, seedling culture and
management, provision of organic fertilizer, etc. are included.

(iii)

Construction of seedling greenhouse: This is to build about 10,000 m2 special-shaped steel
frame sheds with automatic spray equipment for seedling culture. Production materials such
as seedling pot, nursery substrate and organic fertilizer are also provided. About 3 million
tea seedlings could be produced annually.

(iv)

Old tea tree protection: Activities for old tea tree protection will include the resource survey
of old tea trees, building of QR code and guardrail, improvement of the tea trees growth
environment through soil improvement, irrigation, fertilization and pest control, etc.

(v)

Establish a Golden tea demonstration garden: This includes the improvement of
low-efficiency tea garden and the establishment of new organic tea garden. The
improvement of low-efficiency tea garden is mainly located in Huangjin, Hengsha, and
Lvtong villages of Lvtongshan township and involves a total area of about 1200 ha. It
includes species replacement of the low-quality species with the high-quality species and
transformation of tea tree forest form. The new organic tea garden will be about 66.7 ha,
located in the villages mentioned above. The planning, planting and management will strictly
follow the requirements of organic tea production. The project support would also include
the provision of high-quality tea seedlings, construction of field roads, and necessary
production materials.
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(vi)

Construction of tea processing workshop: It is planned to construct a 1500 m2 tea
processing workshop installed with two high quality tea production lines.

(vii)

Exhibition and marketing center: The project will support constructing an exhibition and
marketing center for commercial promotion of Golden tea. It includes the construction of an
about 1000 m2 two-story building and ancillary works (such as road, bounding wall,
guardroom and greening) and procurement of necessary equipment (LED panel,
broadcasting equipment, desktop, laptop, copying and printing integrated machine, air
conditioner, etc.) and furniture.

(viii)

Capacity building and brand publicity: 2000 farmers will be trained on production techniques
(cultivation, fertilization, irrigation, disease, and pest control) of Golden tea, once a year for
three years. Trainers will be from the county and prefecture agricultural bureaus. Fifty
technicians will be trained with updated technologies on cultivation, fertilization, irrigation,
disease and pest control, seedling culture, and post-harvest treatment, twice a year for 5
years. Trainers will be from provincial-level institutes. Brand publicity and promotion will be
supported by the project for market price premium. For knowledge sharing and extension of
new technologies about 1000 farmer tea producers will be invited to visit the demonstration
garden and trained after the demonstration garden will have been established.

Legend
Research center and tea
process workshop
Greenhous for seedling
Exhibition center
GDS
Village
Tea garden to be improved
New organic tea garden

Figure III-7: Locations of component 2-2

71. During operation, the component will source municipal water as domestic water. Tea
production will not use any production water. Annual water consumption will be 3,232 tons.
Wastewater will be 2,586 tons and will be cycled as agricultural water after treatment by septic tank.
72. During operation, the component will not use any chemical including chemical fertilizers and
pesticides. Instead, the facilities will use organic fertilizers and control pests by physical methods
including insecticidal lamp, sticky traps and biological methods.
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73. During operation, the component will generate steam and tea dust. The steam will be
discharged through chimney and the tea dust is fugitive dust and the impacts will be mitigated by
ventilation.
74. Solid waste generated during operation period include waste from tea production, waste
packages and domestic waste. Domestic waste will be collected and treated by the local sanitary
department, waste from tea production will be reused as fertilizer after compost substrate, waste
packages will be collected by manufactures.
(iii) Component 2-3: Upgrading of Huayuan County Zixia Lake area featured
agricultural base.
75. This subproject aims at upgrading the featured agricultural production base around the Zixia
Lake area in Huayuan County as demonstration. The Zixia Lake area covers 24 villages of 4
townships. The total population is 27536 people and 99% of them are Miao ethnic minority. The
major featured agricultural products produced in this area include tea, camellia oleifera, sericulture,
kiwi fruit, vegetables, cattle, and goat, etc. Key constraints for the development of featured
agriculture are the poor irrigation infrastructure, lack of field roads, and behindhand crop disease
and pest management technique, etc. The project will support the establishment of high standard
camellia oleifera production demonstration base, construction of water and fertilizer integrated
irrigation system, application of green pest prevention and control technologies, and integrated
utilization of crop residuals and livestock manure, etc. Technologies and practices from the
demonstration will be shared with other farmer producers of camellia oleifera in the county through
organization of on-site visiting and training. Implementation of this subproject will be geographically
integrated with the Huayuan County domestic wastewater and garbage disposal subprojects under
output-1 and the Huayuan County Zixia Lake agriculture and tourism integration demonstration
subproject under output-3. These subprojects implemented around the Zixia Lake area will add
value to each other and make synergistic effect. The main project activities are as follows:
(i)

Establishment of camellia oleifera demonstration base: The project will support establishing
about 33 ha of high standard camellia oleifera demonstration base with advanced cultivation
and management technologies in Liaotong Village and Xingnongyuan Community of
Huayuan Township. This will be served as demonstration and learning sites to bring along
the development of high-quality featured agriculture in Huayuan County. The project support
includes the construction of field road, irrigation and drainage system, and provision
production materials, etc.

(ii)

Seedling culture base: This will include the establishment of a seedling culture nursery and
a germplasm resources nursery. Both nurseries require the construction of steel frame
sheds and provision of necessary production materials.

(iii)

Construction of water and fertilizer integrated irrigation system: The construction of water
and fertilizer integrated irrigation system will be located in 11 villages of 4 townships around
the Zixia Lake. The project support will be the provision of 11 sets of relevant equipment and
other necessary works.

(iv)

Green pest prevention and control: This is to reduce the use of chemicals in featured
agro-products production so as to decrease the pollution risk of Zixia Lake. It will include the
integrated application of physical, biological, and bio-chemical technologies, such as use of
solar powered pest control lamp, colored sticky trap, pest natural enemy, and bio-chemicals,
etc. This activity will be implemented in 21 villages of 4 townships around the Ziaxia Lake.

(v)

Integrated utilization of crop residuals and livestock manure: This activity will make full use
of crop residuals (such as straw) and animal manure to produce organic fertilizers, which on
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the one hand reduces the risk of environmental pollution in the Zixia Lake area and on the
other hand promotes the development of ecological agriculture by reducing the use of
chemical fertilizers. The project support will be he provision of necessary equipment and
vehicles such as hydraulic baling machine, transportation vehicle, farm trucks, load meter,
straw harvesting and milling/baling machine, hay cutters, grass kneading machine, feces
transportation vehicles, etc.
(vi)

Construction of service platform: The project will support building an integrated service
platform in the agricultural demonstration park of Ziaxia Lake area to promote the branding
and marketing of featured agricultural products. The project support will be mainly on the
provision of relevant equipment and software for establishing a traceability system, an
e-commerce platform, and a field weather station.

(vii)

Capacity building: 4800 farmers will be trained on production techniques (cultivation,
fertilization, irrigation, disease, and pest control, etc.) of the camellia oleifera and fruits, once
a year for three years. Trainers will be from the technical Bureaus of county and prefecture
levels. 30 technicians will be trained with updated technologies on cultivation, fertilization,
irrigation, disease and pest control, post-harvest treatment, etc. twice a year for 5 years.
Trainers will be from technical Bureaus of prefecture level and institutes of provincial level.
In addition, for knowledge sharing and extension of new technologies and species about
1000 farmer producers of camellia oleifera will be invited to visit the demonstration garden
and trained after the demonstration garden will have been established.

76. During operation, the component will source municipal water as domestic water. Tea
production will not use any production water. Annual water consumption will be 1,700 tons.
Wastewater will be 1,377 tons and will be cycled as agricultural water after treatment by septic tank.
77. During operation, the component will not use any chemical including chemical fertilizers and
pesticides. Instead, the facilities will use organic fertilizers and control pests by physical methods
including insecticidal lamp, sticky traps and biological methods.
78. Solid waste generated during operation period include waste from agricultural production,
waste packages and domestic waste. Domestic waste will be collected and treated by the local
sanitary department, waste from agricultural production will be reused as fertilizer after compost,
waste packages will be collected by manufactures.
(iv) Component 2-4:
conservation:

Wuling

mountain

area

valuable

germplasm

resources

79. Wuling mountain area geographically includes more than 50 counties of Hunan, Hubei,
Chongqin and Guizhou provinces. It is the transitional zone between the Tongting plain and Yungui
plateau. This area is very rich in biological resources, including 47 national rare plant species of 42
genera, 26 families. This subproject aims at enhancing the valuable germplasm resources
conservation and integrating the germplasm resources conservation with scientific research and
study, which will be achieved through establishing rare and valuable tree and medicinal plant
nursery and demonstration garden in addition to collection and seedling of germplasm resources
and production of high quality seedlings. The main project activities are as follows:
(i)

Collection of rare and valuable species: It is planned to collect 1,750 portions of rare and
valuable tree species and 500 portions of rare and valuable medicinal plant species.

(ii)

Construction of tree species reserve: It is to establish 320 ha rare and valuable tree species
reserve and 50 ha rare and valuable medicinal plant species.
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(iii)

Establishment of tree species seedling test area: It is to establish 15 ha rare and valuable
tree species seedling and test area.

(iv)

Establishment of rare and valuable species nursery and seedling area: This activity will
include (1) construction of supporting facilities: including 100 m2 laboratory, 50 m2
disinfection room, 50 m2 seedling scion storage warehouse, 2 wells, 2 cisterns, and 1,000
m2 stockyard and parking lot; (2) construction of net shed greenhouse: including 5,000 m2
steel frame shed, 1,000 m2 net shed, 500 m2 solar intelligent greenhouse, 8,000 m2
sunshade system outside shed; (3) field engineering: including 20 ha land leveling and
improvement, 2,000 m field road, 2,000 m drainage ditches, 1,000 m2 box-type nursery
stock seedling bedstead, 8 ha nursery, 4 ha female parent garden of tree species, 20 ha
water and fertilizer integration system; (4) procurement of 77 sets of laboratory and office
equipment and 15 sets of agricultural machines; and (5) provision of production materials:
including nursery container and materials, container seedling mixing and bagging machine,
Straw mat, nursery substrate, equipment for substrates mixing, sterilizing and
sub-packaging, and organic fertilizer, etc.

(v)

Civil work: This activity includes the construction of 3000 m2 offices, 1,000 m2 park
management houses, 400 m2 archives rooms, and 120 m2 power distribution rooms.

80.
Capacity building, technical exchange, and cooperation: 30 technicians will be trained with
updated technologies on plantation, fertilization, pest control, and management, etc. twice a year for
5 years. Trainers will be the senior researchers of the same institute and from academy and
university of Hunan province. Technical exchange and cooperation are for knowledge sharing
through technical exchange and cooperation with relevant institutes, academies and/or universities.

Rare and valuable species nursery area

Seed selection and test area
Construction area

Medicine plants conservation area

Conservation, seedling and test area

Figure III-8: Locations of component 2-4

81.

During operation, the component will source municipal water as domestic water and
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agricultural water. Annual domestic water consumption will be 300 tons and domestic wastewater
will be 243 tons, which will be cycled as agricultural water after treatment by septic tank. Annual
agricultural water consumption r will be 2,186 tons and no wastewater will be generated.
82. During operation, the component will not use any chemical, including chemical fertilizers and
pesticides. Instead, the facilities will use organic fertilizers and control pests by physical methods
including insecticidal lamp, sticky traps, and biological methods.
83. The solid waste generated during operation period includes domestic waste, waste tissue
culture and substrate, waste packages and domestic waste. Domestic waste will be collected and
treated by the local sanitary department, waste tissue culture and substrate will be reused for
substrate production, waste packages will be collected by manufactures.
c)

Output 3: Values added to local products through value chains and eco-tourism

84. This output aims at improving the agricultural value chain in Xiangxi through demonstrative
integration of the primary (agriculture and forestry), secondary (processing) and tertiary (cold chain
logistics and tourism) and effectively utilization of rural landscapes, historical and cultural heritages
and customs for industrial vitalization which is the material basis for rural vitalization. It includes 10
subprojects (Table 5) and will benefit about 294,419 rural residents in 129 villages of 22 townships.
Project activities will focus on: (1) integration of agriculture with tourism, including farming gardens
for sightseeing, fruit picking experience by tourists, exhibition of local-featured agricultural products
to tourists; (2) improvement of local-featured agro-products processing and logistics to enhance
services to tourists; (3) integration of forestry with tourism, including renovation of forest form linking
with sightseeing, improvement of landscaping forest and ecological environment for sightseeing;
and (4) conservation and utilization of ethnic minorities’ culture, custom and natural environment,
improvement of tourism infrastructure and services, provision of tourism guidance, and publicity of
tourism brand. These approaches will enhance the publicity of Xiangxi featured agricultural
products and add value to the agricultural value chain. Most subprojects under this output will
promote local-featured agricultural products and thus also contribute to the project output 2.
Meanwhile, the Guzhang County Qifeng Lake agriculture and tourism integration demonstration,
the Longshan County Banyue Lake agriculture and tourism integration and the Huayuan County
Zixia Lake agriculture and tourism integration demonstration subprojects have strong locational
linkage with the environmental improvement activities under output 1 that will benefit the
development of rural tourism.
85.

The subprojects for output 3 are presented in Table III-9.
Table III-9: Subprojects for Output 3

Subprojects
3.1 Ecological corridor
construction demonstration

3.2 Guzhang County Qifeng
Lake agriculture and
tourism integration
demonstration
3.3 Fenghuang County

Key Activities
Emphasize on the integration of forestry with tourism through renovating
the forest form on roadside hills along two motorways with soil and water
conservation, landscaping, and valuable tree species, and building forest
trails for people's natural experiencing, relaxation and sightseeing.
Emphasize on the integration of agriculture, forestry and environmental
ecology with tourism through the construction of 14.89 km round-the-lake
road, 9.52 ha phytocoenosis restoration, Reynolds revetment, lake water
protection and management, forest form improvement, mid-lake island
optimization, capacity building on tourism service and brand publicity. An
existing tea garden in the Qifeng Lake area will be integrated with
tourism.
Emphasize on the integration of agriculture and forestry with tourism
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Subprojects
Shanjiang Village tourism
demonstration

3.4 Longshan County
Banyue Lake agriculture
and tourism integration

3.5 Huayuan County Zixia
Lake agriculture and
tourism integration
demonstration

3.6 Yongshun County
Sicheng Village agriculture
and tourism integration

3.7 Guzhang County
local-featured agricultural
products logistics cold
chain
3.8 Yongshun County
local-featured agricultural
products logistics and cold
chain base

3.9 Jishou City
local-featured agricultural
products production and
processing base

3.10 Luxi County Xinnv
agricultural products trading
center

Key Activities
through the construction of tourism infrastructure, a Miaozu culture and
art exhibition center, a Miaozu history and culture museum, renovation of
homestay, establishment of family ethnic minority handicraft workshops
with skill trainings, improvement of forest form, the establishment of fruit
gardens for picking experience by tourists, exhibition and marketing of
featured agro-products, capacity building on the integration of agriculture
and forestry with tourism, and brand publicity.
Emphasize on integration of agriculture and environmental ecology with
tourism through renovation of two pump stations, lake water circulation
engineering, phytocoenosis restoration (4.72 ha), water surface
protection and management, building of footpath, construction of featured
agro-products exhibition and marketing center, capacity building on
tourism services and integration of agriculture with tourism, and brand
publicity.
Emphasize on integration of agriculture, forestry and environmental
ecology with tourism through construction of 8.9 km traffic road, 11.2 km
footpath and a Miaozu intangible cultural heritage exhibition center,
transformation of forest form, establishment of fruit demonstration garden,
rehabilitation of lake ecology, lake water body protection and
management, ancillary facilities for tourism, brand publicity, and capacity
building for integration of agriculture with tourism.
Emphasize on integration of agriculture and environmental ecology with
tourism through riverway slope ecological protection, new construction of
12 homestays, construction of tourism infrastructure, a Tujiazu and
Miaozu intangible cultural heritage exhibition center, and fruits fresh
preservation facilities, establishment of 35 ha local-featured fruit orchard,
brand publicity, and capacity building on integration of agriculture with
tourism.
Construction of logistics cold storage and sorting and packaging
workshop and establishment of block chain data management and
traceability system to (1) enhance branding and promote the marketing
and development of local-featured agricultural products such as kiwi fruit,
citrus, melon, blueberry and vegetables; and (2) improve the products
supply and services to tourists.
Construction of logistics cold storage and citrus processing workshop and
establishment of traceability system and e-commerce platform to (1)
enhance branding and promote the marketing and development of
local-featured agricultural products such as kiwi fruit, citrus, Xiangxi black
swine and cattle; and (2) improve the products supply and services to
tourists.
Construction of logistics cold storage for vegetable and mushroom
preservation and workshops for processing cured food, preserved ham,
and dried fruit and vegetables and establishment of blockchain data
management and traceability system and e-commerce platform to (1)
enhance branding and promote the marketing and development of
local-featured agricultural products; and (2) improve the products supply
and services to tourists.
Construct trading and distribution center for local-featured agro-products
such as Luxi poonen citrus, Waxiang rice, chilli, camellia oleifera oil,
ginger, and kiwi fruit, etc. (1) enhance branding and promote the
marketing and development of local-featured agricultural products; and
(2) improve the products supply and services to tourists.

(i) Component 3-1: Ecological corridor construction demonstration
86.

The forest coverage reaches about 70% in Xiangxi, whereas the forest quality is moderate.
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The main issues include inappropriate forest structure (mono-species and single forest form), poor
quality, low productivity, and lack of landscaping forest. The ecological corridor refers to one type of
landscape ecological system which distributes in linear or belt shape, connecting the relatively
isolated and dispersed ecological landscape units. It is an important component that forms
‘mountain, water, forest, farmland, lake and grass’ complete regional ecosystem. Corridor greening
is an important measure of environmental improvement, and a key component for ecology
construction. The government of Hunan province pays great attention to the corridor greening in
Xiangxi. The main activities include afforestation, forest quality improvement, ecological restoration
of damaged and abandoned land and greening of urban and village, etc. The Luxi through Joshou
to Fenghuang and the Jishou through Huayuan to Zhangjiajie highways are the main channels for
tourism in Xiangxi and thus the forest landscape along these two highways is significant to the
development of Xiangxi tourism. Both the province and prefecture governments have listed the
corridor greening along these two highways as priority to integrate forestry development with
tourism. This subproject will support the renovation and improvement of forest form on the roadside
hills along the motorways with soil and water conservation, landscaping and valuable tree species
and building forest trails for people's nature experiencing, relaxation and sightseeing to integrate
forestry with tourism. The main project activities are as follows:
(i)

Precise upgrading of forest quality: This is to renovate the forest stand with soil and water
conservation, landscaping and valuable tree species in suitable areas based on survey and
investigation, mainly (1) the artificial taiga with pure stand (fir, pine or cypress), (2) the low
efficient alder area, and (3) the shrub area. The project support will include the labor for
forest clearing, inter-cutting, pruning, and reshaping, land preparation and rehabilitation,
afforestation and replanting, seedling nurturing, and provision of tools.

(ii)

Construction of forest trails: This is to construct 40.8 km forest trails in the forest along the
highways for forest sightseeing, natural experiencing, and relaxation by tourists.

(iii)

Capacity building: 39500 farmers will be trained on forest fire-prevention once. 30
technicians will be trained with updated techniques on tree plantation, précised quality
upgrading of forest, fertilization, pest control, management, and fire-prevention, etc., twice a
year for 5 years. Trainers will be from the Prefectural Forestry Bureau and from academy of
Hunan province. 10 management staffs will be trained on integration of forestry with tourism,
twice a year for 5 years. Trainers will be from the Prefectural Forestry Bureau and Culture
and Tourism Bureau or other relevant institutions.
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Figure III-9: Locations of component 3-1

87. During operation, the component will not use any water or any chemicals and will not
generate any wastewater or waste.
(ii) Component 3-2: Guzhang County Qifeng Lake agriculture and tourism integration
demonstration
88. The Qifeng Lake area includes 6 villages around the lake, with a total population of 10641
people. Per capita cultivated farmland area is about 0.23 mu. Farmers highly rely on the production
of featured agricultural products such as tea and citrus. Tourism revenue is limited though the
Qifeng Lake area has good tourism resources due to poor tourism infrastructure, degraded
ecological environment and inadequate management of rural environmental sanitation. This
subproject aims at promoting integrated green rural development in Qifeng Lake area through
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integration of agriculture, forestry and environmental ecology with tourism. The project will support
the restoration and improvement of forest form and the lake environmental ecology and tourism
infrastructure and facilities, including capacity building on the integration management. An existing
tea garden in the Qifeng Lake area will also be integrated. Meanwhile, this subproject will be
value-added by implementation of the Qifeng Lake rural wastewater and garbage disposal
subprojects under output 1. The main project activities are as follows:
(i)

Construction of round-the-lake road. This is to build about 14.89 km round-the-lake road,
not only as the tourism infrastructure and but also as traffic road for farmers in three villages
around the lake. Detailed activities include the civil work for the subgrade, pavement, road
facilities, pipeline engineering, greening, intersection engineering, security engineering,
lighting, sightseeing pavilion, etc.

(ii)

Phytocoenosis restoration (35.1ha). Establish 13.4 ha of tree-grass protective belt, 11.7
ha of wet herbage belt, 5.0 ha of water plants belt, and 5. 0 ha of floating leaves and
submerged plants belt, mainly in the area between the low and high water level lines along
the lakeshore.

(iii)

Reynolds revetment. Including earthwork, 2.86km of Reynolds mat, Gabion fender wall
and vegetation recovery.

(iv)

Lake water protection and management. Including procurement of garbage collection
ship, admin ship, and protection and management.

(v)

Forest form improvement. This is to restore and improve the forest form on the hills
around the lake. It includes 4 models: coniferous and broad-leaved mixed forest model,
arbor and shrub multiple layered forest model, pure forest reseeding and restoration model,
landscape forest model. The project support will include land preparation and rehabilitation,
seedling purchase, organic fertilizer, nurture, and management.

(vi)

Mid-lake island optimization (9,52ha). This activity includes greening engineering (i.e.
land preparation and rehabilitation, seedling purchase, organic fertilizer, nurture, and
management) and the landscaping tree lights.

(vii)

Capacity building. (1) 30 tourism service and management staffs will be trained tourism
service skills (guidance, reception, marketing, etc.) twice a year for 5 years. Trainers will be
from the Culture and Tourism Bureaus of county and prefecture levels; (2) 5 technicians and
management staffs will be trained with updated techniques on tree plantation, pest control,
management, and fire-prevention, etc. twice a year for 5 years. Trainers will be from the
Forestry Bureaus of county and prefecture levels; (3) two lake water management staffs will
be trained on the skills of lake water management, twice a year for 5 years. Trainers will be
from the Water and Resources Bureaus of county and prefecture levels; (4) 10 management
staffs will be trained on integration of forestry with tourism, twice a year for 5 years. Trainers
will be from the Prefectural Forestry Bureau and the Culture and Tourism Bureau or other
relevant institutions.
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Figure III-10: Locations of component 3-2

89. During operation, the component will source municipal water as domestic water for the
increase tourist. Annual domestic water consumption will be 200 tons and domestic wastewater will
be 162 tons which will be treated in the decentralized wastewater treatment facilities in component
1-1 and then recycled as agricultural water.
90. Solid waste generated during operation period include domestic waste, weed and branches
and waste from surface water clean. Domestic waste and waste from surface water clean will be
collected and treated by the local sanitary department. Weed and branches will be reused as
fertilizer after compost.
(iii) Component 3-3: Fenghuang County Shanjiang Village tourism demonstration
project
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91. The Sanjiang tourist point consists of three villages (Zaogang, Huangmaoping and Laojiazhai)
where about 5900 rural population reside and more than 99% of them are Miao ethnic minority. This
area has abundant tourism resources including rich intangible cultural heritage, natural landscape,
and tourist exploration scene. It received about 383,000 tourists with a total entrance ticket income
of CNY 15.67 million in 2019. However, the tourist benefit to local villagers is limited due to (1) lack
of experiencing activities by tourists, tourists mainly make a short time sightseeing; (2) poor tourism
infrastructure, such as the narrow and curved traffic road connecting the villages with outside main
road and the poor footpath between and inside villages; (3) inadequate participation of villagers in
tourism due to deficient integration of farming and family craft with tourism. In addition, the
degraded ecological environment and lack of displaying facilities for national culture and art have
also limited the development of local tourism. This subproject aims at demonstrating the integration
of agriculture, forestry and ethnic minority culture and art with tourism, including the improvement of
tourism infrastructure, establishment of fruit garden for picking experience by tourists, exhibition
and marketing of featured agro-products, improvement of forest form and ecological environment,
establishment of ethnic minority family handcraft experience workshop, construction of facilities for
exhibition of Miao ethnic minority culture and custom, etc. Detailed project activities are as follows:
(i)

Road upgrading: This activity will upgrade 3.69 km of the existing village road (4.5 m in
width) to tourism road (6.5 m in width), including civil work for subgrade, pavement with
asphalt, drainage ditches, road facilities and pipeline, greening, etc. and build 1.2 km village
footpath, including subgrade, pavement, drainage ditches, and guardrail, etc.

(ii)

Construction of Miaozu culture and art center: This activity includes the civil work for
construction of about 6099 m2 building and procurement of equipment for the performance
stage (i.e. stage console, orchestra lifting platform, stage lifting platform, electric topping
winch, self-aligning topping winch, and stage movable false proscenium, etc.), equipment
for lighting, audio and office, and furniture.

(iii)

Construction of Miaozu history and culture museum: This is to build a museum of about
2385 m2 for the exhibition of Miaozu history and culture. It also includes the procurement of
office equipment (i.e. 4 laptops, 2 desktop printers, 1 copying and printing integrated
machines, 1 projector, 4 camera, 4 shredders, etc.) and furniture (250 sets of cultural relics
exhibition shelves, 120 sets of collection cabinets, 5 sets of file cabinets, 1 data cabinet, 1
collection holding table, 1 collection appreciation table, etc.)

(iv)

Construction of Miao ethnic minority cultural products supermarket: This is to build a
supermarket of about 1210 m2 mainly for sale of Miaozu cultural products, tourist souvenirs
and featured agricultural products. Necessary equipment and furniture for the supermarket
will also be provided by the project.

(v)

Homestay renovation: This activity is to contract with rural households on lending about 28
household rooms and renovating them into tourist hotel, including the provision of necessary
equipment and furniture. Farmers will obtain the rent and share the operation profit, in
addition to have salary from providing room service and obtain profit from food service. It will
promote the participation of villagers in the tourism development and increase their revenue.

(vi)

Establishment of family workshop: This activity will establish about 12 family workshops for
displaying the processing of Miaozu culture and handcraft (e.g., embroidery, silver craft,
batik, brocade) for tourists. It will on the one hand facilitate pass on the skills and on the
other hand make full integration of ethnic minority culture with tourism. The project support
will include the workshop fit-out decoration and provision of necessary facilities.

(vii)

Establishment of picking experience garden: This activity is to establish 3 ha fruit and
vegetable picking experience by tourists. The picking experience garden will be managed
with environmental-friendly technologies, such as green pest prevention and control and use
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of organic fertilizers. The project support includes land preparation, irrigation and drainage
ditches, field road, seedling purchase, organic fertilizer, nurture, and management.
(viii)

Improvement of forest form: This is to restore and improve the forest on hills around villages.
It includes 3 models: coniferous and broad-leaved mixed forest model, arbor and shrub
multiple layered forest model and pure forest reseeding and restoration model. Project
support will include land preparation and rehabilitation, seedling purchase, organic fertilizer,
nurture, and management.

(ix)

Capacity building and brand publicity: (1) 100 farmers will be trained on the Miao ethnic
minority intangible heritage skills (embroidery, silver decorative, Miao medicine, and cultural
performance, etc.), twice a year for 5 years. Trainers will be the skill inheritors of the county
and from the County Culture and Tourism Bureau; (2) 30 tourism service and management
staffs will be trained tourism service skills (guidance, reception, marketing, etc.), twice a
year for 5 years. Trainers will be from the Culture and Tourism Bureaus of county and
prefecture levels; (3) 20 farmers will be trained on the cultivation, fertilization, pest control
and management of fruits (yellow peach, grape and kiwi fruit) garden for picking experience
by tourists, etc. once a year for 3 years. Trainers will be from the Agriculture and Rural
Bureaus of county and prefecture levels; (4) 10 management staffs will be trained on
integration of agriculture/forestry with tourism, twice a year for 5 years. Trainers will be from
the Agriculture and Rural Bureau, Forestry Bureau, and the Culture and Tourism Bureau of
county and prefectural levels or other relevant institutions. In addition, the project will
support 6 brand promotion activities during the project implementation period.
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Figure III-11: Locations of component 3-3
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92. During operation, the component will source municipal water as domestic water for the
increase tourist. Annual domestic water consumption will be 12,000 tons and domestic wastewater
will be 9,600 tons which will be treated in the decentralized wastewater treatment facilities in
component 1-1 and then recycled as agricultural water.
93. Solid waste generated during operation period include domestic waste from the increased
tourist. Domestic waste will be collected and treated by the local sanitary department.
(iv) Component 3-4: Longshan County Banyue Lake agriculture and tourism
integration
94. This subproject covers 6 villages and communities (Yangjiaxi, Maicha, Zongfu, Maoerxi, Liye
and Liuping) in Liye township of Longshan County. The total population in the villages and
communities is 9,553 people and 100% of them are ethnic minorities (90% are Tujiazu). The
Banyue Lake has become an inner-lake after construction of the flood control embankment along
the Youshui River and the flood control dam changing the flow direction of Changtan stream many
years ago. Replenishment of water to the lake is limited to rainfall runoff, drainage of a wastewater
treatment station and living wastewater of Yangjiaxi Village. The lake water is polluted due to the
direct discharge of Yangjiaxi Village wastewater and the inadequate management of the
environment. This subproject will demonstrate the integration of featured agriculture, environmental
ecology and ethnic minority culture with tourism, focusing on the improvement of tourism
infrastructure and ecological environment, exhibition and brand promotion of local-featured
agro-products to tourists, exhibition and performance of ethnic minority culture and art, and
improvement of tourism services. This subproject will be value-added by implementation of the
Banyue Lake rural wastewater and garbage disposal subprojects under output-1. The main project
activities are as follows:
(i)

Renovation of pumping station. This activity will support renovating the Xikou pum station
and the Yangjiaxi pump station, construction of ancillary works (such as trash blocking gate)
and procurement of water conservancy equipment, electrical equipment and pipes, etc.

(ii)

Water circulation engineering. This activity will construct a lake water circulation system to
improve the water replenishment to the lake through the construction of water fetching weir,
water entrance channel, water gate and trash blocking fence.

(iii)

Phytocoenosis restoration (4.72 ha). This activity includes the construction of arbor-grass
protective belt, shrub-grass belt, water plants belt, floating leaves, and submerged plants
belt.

(iv)

Water surface protection and management. Including the procurement of garbage
collection boat, hook-arm garbage bin and garbage transfer vehicle as well as routine
management.

(v)

Construction of footpath. This includes the construction of 4.3 km footpath along the
lakeshore and ancillary works such as water affinity platform, relaxation chair, guardrail,
corridors and pavilions, lighting, and greening engineering.

(vi)

Construction of ethnic minority cultural products exhibition and sale center. This
activity includes the civil works for construction of a 1,080 m2 exhibition and sale center and
ancillary works such as road, plaza and greening engineering and the procurement of
necessary equipment and furniture as required for the exhibition and sale center.

(vii)

Other ancillary works. Including the construction public toilet and provision of classification
dustbin, signboard, direction board, positioning board, and safety warning board, etc.

(viii)

Capacity building and brand publicity. (1) 30 tourism service and management staffs will
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be trained tourism service skills (guidance, reception, marketing, etc.) twice a year for 5
years. Trainers will be from the Culture and Tourism Bureaus of county and prefecture levels;
(2) two lake water management staffs will be trained on the skills of lake water management,
twice a year for 5 years. Trainers will be from the Water and Resources Bureaus of county
and prefecture levels; (3) 10 management staffs will be trained on integration of
agriculture/forestry with tourism, twice a year for 5 years. Trainers will be from the
Prefectural Agriculture and Rural Bureau, Forestry Bureau and the Culture and Tourism
Bureau or other relevant institutions. In addition, brand publicity and promotion are also
supported by the project.
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Figure III-12: Locations of component 3-4

95.

During operation, the component will source municipal water as domestic water for the
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increase tourist. Annual domestic water consumption will be 7,650 tons and domestic wastewater
will be 6,120 tons which will be treated in the decentralized wastewater treatment facilities in
component 1-1 and then recycled as agricultural water.
96. Solid waste generated during operation period include domestic waste from the increased
tourist. Domestic waste will be collected and treated by the local sanitary department.
(v) Component 3-5: Huayuan County Zixia Lake agriculture and tourism integration
demonstration
97. The Zixia Lake area covers 24 villages of 4 townships. The total population is 27536 people
and 99% of them are Miao ethnic minority. The major featured agricultural products produced in this
area include tea, camellia oleifera, sericulture, kiwi fruit, vegetables, cattle, and goat, etc. This
subproject aims at demonstrating the integration of agriculture, forestry and environmental ecology
with tourism through construction of industrial linking road, Miaozu intangible cultural heritage
exhibition center, transformation of forest form, fruit picking experience garden, rehabilitation of lake
ecology, lake water body protection and management, ancillary facilities for tourism, brand publicity,
and capacity building for integration of agriculture with tourism. This subproject will be value-added
by implementation of the Huayuan County Zixia Lake domestic wastewater and garbage disposal
and toilet renovation subprojects under output-1 and the upgrading of Huayuan County Zixia Lake
area featured agricultural base subproject under output-2 through environmental improvement and
farming for sightseeing. These subprojects will benefit to each other and yield synergistic effect.
Major activities under this subproject are as follows:
(i)

Construction of industrial linking road. This activity is to build 18.9 km traffic road linking
each other the production bases around the lake. Detailed activities include the subgrade
engineering, pavement engineering, road facilities and pipeline engineering, greening
engineering, intersection engineering, and security engineering, etc.

(ii)

Construction of footpath. About 11.2 km footpath will be constructed along the lakeshore
for tourism purpose, which includes subgrade engineering, pavement engineering, water
affinity platform, relaxation chair, guardrail, corridors and pavilions, and lighting engineering.

(iii)

Construction of Miaozu intangible cultural heritage exhibition center. This includes the
civil work of constructing a 4915 m2 building and the procurement of equipment for the
performance stage, lighting and audio and furniture. The building will be mainly served as
exhibition of Miaozu intangible cultural heritage (such as Miaozu farming culture and Chiyou
culture) and performance of Miaozu culture and art. Equipment for the performance stage
includes stage console, orchestra lifting platform, stage lifting platform, electric topping
winch, self-aligning topping winch, atrium topping winch, point sling, screen pulling machine,
and stage movable false proscenium, etc.

(iv)

Transformation of forest form. This is to improve the forest form on the hills around the
lake. It includes 3 models: coniferous and broad-leaved mixed forest model, arbor and shrub
multiple layered forest model and pure forest reseeding and restoration model. The project
support will include land preparation and rehabilitation, seedling purchase, organic fertilizer,
nurture and management.

(v)

Establishment of fruit demonstration garden. This activity will establish 110 ha fruit
demonstration gardens which will serve as fruit picking experience by tourists in addition to
promote the development of local-featured agricultural products (such as winter peach,
autumn pear, kiwi, yellow peach and apple peach). The project support includes land
preparation, seedling purchase, organic fertilizer, nurture and management.

(vi)

Phytocoenosis restoration. This is the construction of arbor-grass protective belt,
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shrub-grass belt, water plants belt, floating leaves and submerged plants belt.
(vii)

Water surface protection and management. Including the procurement of garbage
collection boat, hook-arm garbage bin and garbage transfer vehicle as well as routine
management.

(viii)

Other ancillary works. This activity includes the building of waste blocking ditches along
the lakeshore to protect the lake from pollution by runoff waste, Reynolds revetment, tourist
toilets, and ecological parking lot.

(ix)

Capacity building and brand publicity. (1) 200 farmers will be trained on the cultivation,
fertilization, pest control and management of fruit (peach, pear, plum, jujube and cherry)
gardens, etc. once a year for 3 years. Trainers will be from the Agriculture and Rural
Bureaus of county and prefecture levels; (2) 30 tourism service and management staffs will
be trained tourism service skills (guidance, reception, marketing, etc.), twice a year for 5
years. Trainers will be from the Culture and Tourism Bureaus of county and prefecture levels;
(3) two lake water management staffs will be trained on the skills of lake water management,
twice a year for 5 years. Trainers will be from the Water and Resources Bureaus of county
and prefecture levels; (4) 15 management staffs will be trained on integration of
agriculture/forestry with tourism, twice a year for 5 years. Trainers will be from the
Prefectural Agriculture and Rural Bureau, Forestry Bureau and the Culture and Tourism
Bureau or other relevant institutions. In addition, brand publicity and promotion are also
supported by the project.

98. During operation, the component will source municipal water as domestic water for the
increase tourist. Annual domestic water consumption will be 7,000 tons and domestic wastewater
will be 5,600 tons which will be treated in the decentralized wastewater treatment facilities in
component 1-1 and then recycled as agricultural water.
99. Solid waste generated during operation period include domestic waste from the increased
tourist. Domestic waste will be collected and treated by the local sanitary department.
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Figure III-13: Locations of component 3-5

(vi) Component 3-6: Yongshun County Sicheng Village agriculture and tourism
integration
100. Sicheng Village is a national classified site for cultural heritage and famous for tourism. It
includes 17 natural hamlets and has a total population of 1724 people, mainly Tujia and Miao ethnic
minorities. This subproject is to demonstrate the integration of agriculture and environmental
ecology with tourism. Project support will include the improvement of tourism infrastructure and
ecological environment, establishment of local-featured fruit orchard for picking experience by
tourists, construction of facilities for branding and sale promotion of local-featured agricultural
products, exhibition and performance of ethnic minority culture and custom, and capacity building
on the management of industrial integration. Detailed project activities are as follows:
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(i)

Riverway slope ecological protection. This activity is to improve the ecological
environment along the riverway through protecting the slope from landslide and/or soil and
water erosion. Two types of slope protection techniques will be applied based on the site
wherever is suitable: one is grass planting ecological brick slope protection, and another is
Reynolds revetment.

(ii)

Homestay construction. This activity is to build 12 new homestay into tourist hotel,
including the provision of necessary equipment and furniture. Farmers will obtain the rent
and share the operation profit in addition to have salary from providing room service. It will
promote the participation of villagers in the tourism development and increase their revenue.

(iii)

Supporting facilities for Laosicheng scenic spot. This is to provide necessary facilities to
improve the service capacity of Laosicheng scenic spot, including 15 environmentallyfriendly (i.e., electric) transfer vehicles, fire-fighting facilities, tourist guidance system, and
broadcasting equipment.

(iv)

Construction of footpath. This is to build 4.6 km footpath, including the engineering for
subgrade, pavement and drainage and the equipping of relaxation chairs.

(v)

Construction of intangible cultural heritage exhibition center. This activity includes the
civil work of constructing a 1210 m2 building and the procurement of equipment for the
performance stage, lighting and audio and the provision of furniture. The building will be
mainly served as exhibition of ethnic minority intangible cultural heritage and performance of
the ethnic minority culture and art.

(vi)

Construction of tourist service station. Including 1 tourist rest pavilion, 200 m2 tourist
toilet, 600 m2 parking lot, 120 m2 product supermarket, and 150 m2 tourist catering station.

(vii)

Establishment of local-featured fruit orchard. This is to establish 35 ha of local-featured
fruits garden for picking experience by tourists and promotion of featured agro-products
development. The project support will include land preparation, construction of 5.8 km
irrigation and drainage ditches and 2.5 km field road, provision of seedlings, organic fertilizer,
and management.

(viii)

Construction of fruits fresh preservation facilities. This activity includes the civil work for
building a cold storage (810 m2) for fruits preservation and the procurement of necessary
equipment for the cold storage.

(ix)

Capacity building and brand publicity. (1) 80 farmers will be trained on the cultivation,
fertilization, pest control and management of fruit (yellow peach, blueberry, and cherry)
garden for picking experience by tourists, etc. once a year for 3 years. Trainers will be from
the Agriculture and Rural Bureaus of county and prefecture levels; (2) 30 tourism service
and management staffs will be trained tourism service skills (guidance, reception, marketing,
etc.) twice a year for 5 years. Trainers will be from the Culture and Tourism Bureaus of
county and prefecture levels; (3) 5 management staffs will be trained on integration of
agriculture/forestry with tourism, twice a year for 5 years. Trainers will be from the
Prefectural Agriculture and Rural Bureau, Forestry Bureau and the Culture and Tourism
Bureau or other relevant institutions. In addition, brand publicity and promotion are also
supported by the project.

58

New
homestays

Legend
Culture exhibition center,
fresh fruit warehouse and
service station
Renovation of homestay
Fruit garden
Landscape pavilion
Trail
Riverway slope ecological
protection

Figure III-14: Locations of component 3-6

101. During operation, the component will source municipal water as domestic water for the
increase tourist. Annual domestic water consumption will be 10,000 tons and domestic wastewater
will be 8,000 tons which will be treated in the decentralized wastewater treatment facilities in
component 1-1 and then recycled as agricultural water.
102. Solid waste generated during operation period include domestic waste from the increased
tourist. Domestic waste will be collected and treated by the local sanitary department.
(vii) Component 3-7: Guzhang County featured agricultural products logistics cold
chain
103. The major featured agricultural products in Guzhang County include Xiangxi black swine, tea,
kiwi fruit, citrus, melon, blueberry, and vegetables, etc. In 2019, the total production reached
150000 heads for Xiangxi black swine, 9550 tons for tea, 40000 tons for citrus. Although the
products are generally in high quality, it was difficult to obtain good prices due to concentrated
supply in harvest season and lack of fresh preservation and grading facilities. This was particularly
true for fruit products. This subproject will support Guzhang County to enhance branding and
promote the marketing and development of local-featured agricultural products such as kiwi fruit,
citrus, melon, blueberry and vegetables as well as improve the products supply and services to
tourists. The project support will include the construction of logistics cold storage, sorting and
packaging workshop, and establishment of blockchain data management and traceability systems,
so as to improve the agricultural value chain by integrating the processing and cold chain logistics
with tourism. The main project activities are as follows:
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(i)

Construction of cold storage and sorting and packaging workshop. This activity
includes the civil works for construction of 13,767 m2 cold storage, sorting and packaging
workshop, 6,950 m2 normal temperature logistics storage, 4,108 m2 office building and
ancillary works such as bounding wall, road and greening and the procurement of
equipment for cold storage, normal temperature storage, sorting and packaging, and office,
etc. Construction of logistics cold storage is for fresh products preservation and extending
their marketing season for price premium. The sorting and packaging workshop will be
mainly for grading of fruits and vegetables to enter different markets and facilitating product
branding.

(ii)

Blockchain data management and traceability system. Establishment of blockchain data
management and traceability system, together with grading of products, will enhance
product branding and quality control and facilitate the high-grade products stepping onto top
grade markets for price premium.

(iii)

Capacity building and brand publicity. 35 technicians and staffs will be trained on safety
production and fire-prevention, twice a year for 5 years. Trainers will be from the Social
Safeguard Bureau and the Fire Fighting Bureau of the county and prefecture levels. 10
management staffs will be trained on operation and management, twice a year for 5 years.
Trainers could be from the government’s institutions or recruited as required. In addition,
brand publicity and promotion are also supported by the project.
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Figure III-15: Layout of component 3-7

104. During operation, the component will source municipal water as domestic water. Annual
domestic water consumption will be 1,800 tons and domestic wastewater will be 1,620 tons. The
domestic water will be discharged to municipal sewer system.
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105. Solid waste generated during operation period include domestic waste, waste fruits and
agricultural products and waste package materials. Domestic waste and waste fruits and
agricultural products will be collected and treated by the local sanitary department. Waste package
materials will be recycled by manufactures.
(viii) Component 3-8: Yongshun County featured agricultural products logistics and
cold chain base
106. The main featured agro-products in Yongshun County are kiwi fruit, citrus, Xiangxi black
swine and cattle. In 2019, the grown area for kiwi fruit and citrus reached 7333 ha and 11333 ha
respectively and their total production reached 120000 tons and 140000 tons respectively. Although
these products are famous for their high quality, marketing of fresh products has become
increasingly a problem due to the concentrated supply in harvest season and lack of fresh
preservation facilities. It is estimated that with cold storage for fresh preservation the marketing
season of kiwi fruit can be extended by about 3 months and that for citrus by 3-5 months, which can
help improving the marketing channel in addition to obtaining price premium. This subproject aims
at improving the value chain of local-featured agricultural products in Yongshun through enhancing
branding and promoting sale of local-featured agricultural products and improving the products
supply and services to tourists. Project support will include the construction of logistics cold storage,
processing workshop, inspection and traceability system and e-commerce platform to improve
products branding and marketing. The main project activities are as follows:
(i)

Construction of cold storage and processing workshop. This activity includes the civil
works for construction of 3,104 m2 cold storage and processing workshop, 2,241 m2
comprehensive office building, 1,025 m2 quality inspection building and ancillary works such
as bounding wall, parking lot and greening and the procurement of equipment for
warehouse logistics, cold storage, fruit sorting and packaging, processing, and office, etc.

(ii)

Inspection and traceability system and e-commerce platform. The project will support
establishing a product testing and traceability system and e-commerce platform with
provision of relevant software and equipment. This will help branding and quality control of
products so as to stepping onto the top-grade markets for price premium.

(iii)

Capacity building and brand publicity. About 30 technicians and staffs will be trained on
safety production and fire-prevention, twice a year for 5 years. Trainers will be from the
Social Safeguard Bureau and the Fire Fighting Bureau of the county and prefecture levels.
Ten management staffs will be trained on operation and management, twice a year for 5
years. Trainers could be from the government’s institutions or recruited as required. In
addition, brand publicity and promotion are also supported by the project.
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Office building
Entrance and exit
Cold storage area
Process workshop

Process workshop
Load and upload
area
Process workshop

Figure III-16: Locations of component 3-8

107. During operation, the component will source municipal water as domestic water. Annual
domestic water consumption will be 1,500 tons and domestic wastewater will be 1,200 tons. The
domestic water will be discharged to municipal sewer system.
108. Solid waste generated during operation period include domestic waste, waste fruits and
agricultural products and waste package materials. Domestic waste and waste fruits and
agricultural products will be collected and treated by the local sanitary department. Waste package
materials will be recycled by manufactures.
(ix) Component 3-9: Jishou city featured agricultural products logistics and
processing base
109. Jishou city, as the locus of XPG, is the most important agricultural products terminal market in
Xiangxi while undertaking the responsibility for supplying fresh agro-products to the canteens of
schools, factories, and institutions. In 2019, the planting area for vegetables, tea, melon and fruit,
medicinal plant, and mushroom was 6079 ha, 4247 ha, 6733 ha, 4000 ha and 200 ha respectively,
and their total production reached 101973 tons, 938 tons, 31560 tons, 4770 tons and 1200 tons,
respectively in Jishou city. The total meat production (pork, beef, mutton, and poultry) was 7546
tons. Lack of appropriate cold chain logistics facilities has limited the development of local-featured
agriculture and affected the service efficiency of delivering fresh products within the town area as
part of the Government’s vegetable basket program. This subproject aims at improving the value
chain of local-featured agricultural products in Jishou city through enhancing branding and
promoting sale of local-featured agricultural products and improving the products supply and
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services to tourists. Project support will include the construction of logistics cold storage, processing
workshop, blockchain data management and traceability system, and e-commerce platform to
improve products branding and marketing in addition to enhance the efficiency of fresh products’
supply to canteens in town. In November 2021, the PMO proposed relcation to another town
(Majing’ao Town).The main project activities are as follows:
(i)

Civil work. This activity includes the construction of 5,256 m2 logistics cold storage and
processing workshop, 5,245 m2 logistics warehouse, 2,763 m2 e-commerce and office
building and ancillary works such as road, square, bounding wall, gates and greening.

(ii)

Equipment. Necessary equipment for the cold storage, warehouse, e-commerce and office
will be provided to meet the requirement of their operation.

(iii)

Agro-products processing lines. This includes four production lines for preserved food,
smoked food, fruit and vegetable and fruit wine beverage processing, respectively.

(iv)

Equipment for blockchain data management and traceability system. This is the
procurement of equipment for the blockchain data management and traceability system,
including 30 sets of acquisition equipment, 30 sets of agro-products inspection equipment,
60 sets of weighing, scanning, printing, and labeling all-in-one machine, 30 sets of desktop,
6 sets of database servers, etc.

(v)

Capacity building. About 25 technicians and staffs will be trained on safety production and
fire-prevention, twice a year for 5 years. Trainers will be from the Social Safeguard Bureau
and the Fire Fighting Bureau of the county and prefecture levels. 8 management staffs will
be trained on operation and management, twice a year for 5 years. Trainers could be from
the government’s institutions or recruited as required. In addition, brand publicity and
promotion are also supported by the project.
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Figure III-17: Layout of component 3-9
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110. During operation, the component will source municipal water as domestic water and
production water. Annual domestic water consumption will be 5,500 tons and domestic wastewater
will be 4,400 tons. Annual production water consumption will be 14,000 tons and domestic
wastewater will be 1,737 tons. The domestic wastewater will be discharged to municipal sewer
system.
111. Solid waste generated during operation period include domestic waste, waste fruits and
agricultural products, waste from processing and waste package materials. Domestic waste, waste
fruits and agricultural products and waste from processing will be collected and treated by the local
sanitary department. Waste package materials will be recycled by manufactures.
(x) Component 3-10: Luxi County Xinnv agricultural products trading center
112. Luxi is the biggest county in Xiangxi in terms of agricultural production. The total production of
agro-products reached 210 thousand tons in 2018. The main featured agro-products include citrus,
swine, chili, Waxiang rice, camellia oleifera oil, ginger, and grape, etc. Of which the Luxi poonen
citrus is the mainstay of Luxi agriculture due to its high quality and good price in markets, its
plantation area and total production reached 20000 ha and 180 thousand tons respectively in 2018.
The revenue from production of poonen citrus occupies about 32% of rural farmers’ average income
in Luxi County. However, Luxi County is facing the constraint of lack of an appropriate trading
market for the development of featured agriculture. The only trading market, Xinnv trading market
which was built in 1996 has been dilapidated and lack of basic functions for modern trading
activities. The project will support Luxi County with reconstructing the Xinnv agricultural products
trading center, an integrated multifunctional trading market covering whole sale, retailing, and
logistics storage, etc., which will promote the further development of featured agricultural products
and improve the high quality products supply and services to tourists. The main project activities are
as follows:
(i)

Civil work. This activity includes the construction of 20,079 m2 main building, 3642 m2
renovation and decoration of an old building, and ancillary works including 2341 m2 road and
plaza, 60 m2 waste collection station, 400 m main sewer, 2000 m auxiliary sewer, and 3
three-level septic tanks. The buildings will be served as trading, storage, and office spaces
by dividing into different functional areas, such as information management area including
products quality inspection and e-balance, products trading area, storage and packaging
area, management and service area, etc.

(ii)

Equipment. Necessary equipment for information management, normal temperature
storage, cold storage, and offices will be provided to meet the requirement of their operation.

(iii)

Capacity building. About 30 technicians and staffs will be trained on safety production and
fire-prevention, twice a year for 5 years. Trainers will be from the Social Safeguard Bureau
and the Fire Fighting Bureau of the county and prefecture levels. 15 management staffs will
be trained on operation and management, twice a year for 5 years. Trainers could be from
the government’s institutions or recruited as required. In addition, brand publicity and
promotion are also supported by the project.
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Existing agricultural products
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Figure III-18: Layout of component 3-10

113. During operation, the component will source municipal water as domestic water. Annual
domestic water consumption will be 5,000 tons and domestic wastewater will be 4,000 tons. The
domestic water will be discharged to municipal sewer system.
114. Solid waste generated during operation period include domestic waste, waste fruits and
agricultural products and waste package materials. Domestic waste and waste fruits and
agricultural products will be collected and treated by the local sanitary department. Waste package
materials will be recycled by manufacturers.

C.

Associated and Existing Facilities

115. The project due diligence considered two types of facilities per ADB’s SPS: (i) associated
facilities – those which are not funded by the project but whose viability and existence depend
exclusively on the project and whose operation and services are essential for the successful
operation of the project; and (ii) existing facilities – those which are already established and
operating and which the project will help upgrade or rehabilitate.
116. No associated or existing facilities are identified for the project. However, for completeness,
due diligence was conducted for existing facilities which will be necessary for the project operations,
but which are not part of the project scope and will not be subject to any ADB-funded construction,
operation, upgrade, rehabilitation, or other activities. This comprised: (i) seven domestic landfill
sites (Huayuan County, Liye Town, Luxi County, Jishou City, Guzhang County, and Yongshun
County), which will receive the waste from project outputs 1, 2, and 3 during construction and
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operation; (ii) two existing WWTS (Liye Town WWTS – which will receive the wastewater from the
component 3-4; and Pushi Town WWTS – which will receive the wastewater from the component
3-10), and three existing WWTPs (Guzhang County WWTP, Baojing County WWTP, Yongshun
County WWTP) (Table III-10); and (iii) 2 GTS that have already been constructed, and for which the
project will improve facilities (Liye Town GTS, Aizhai Town GTS). Environmental due diligence for
these facilities are summarized as follows.
117. Huayuan County Domestic Waste Landfill. The landfill was developed in January 2010, to
the national standard. It has a total area of 153.6 mu (10.24 ha), landfill capacity of 952,000 m3,
designed daily capacity of 150 m3/d, and projected service life of 25 years. By December 2019, the
landfilled had received 547,500 m3 and the remaining capacity was 403,500 m3. The DEIA of the
landfill was approved by Xiangxi Tujia and Miao Autonomous Prefecture EEB in 2006. The landfill
has high density polyethylene (HDPE) lining to prevent leachate and a network of drainage
channels and collection pipes to capture the leachate. Leachate is treated in an on-site plant, to 1B
standard. The treated leachate is used for greening of the land within the landfill property. There is
no discharge of leachate to soil outside the landfill property or to any waterways.
118. Luxi County Domestic Waste Landfill. The landfill was developed in March 2010, to
national standard. It has an area of 142.2 mu (9.48 ha), capacity of 1,20,000 m3, designed daily
capacity of 100 m3/d, and projected service life of 25 years. By December 2019, the landfill had
received 56,000 m3 and the remaining capacity was 64,000 m3. The landfill DEIA was approved by
Xiangxi Tujia and Miao Autonomous Prefecture EEB in 2012. The landfill has high density
polyethylene (HDPE) lining to prevent leachate and a network of drainage channels and collection
pipes to capture the leachate. Leachate is treated in an on-site plant, to 1A standard. The treated
leachate is discharged to Yuan River. There is no discharge of leachate to soil outside the landfill
property.
119. Jishou City Taierchong Domestic Waste Landfill. The landfill was developed in March
2009, to national standard. It has an area of 487.7 mu (32.5 ha), capacity of 3,000,000 m3, designed
daily capacity of 300 m3/d, and projected service life of 25 years. By December 2019, it had
received 1,560,000 m3 and the remaining capacity was 1,440,000 m3. The landfill DEIA was
approved by Xiangxi Tujia and Miao Autonomous Prefecture EEB in 2005. It has high density
polyethylene (HDPE) lining to prevent leachate and a network of drainage channels and collection
pipes to capture the leachate. Leachate is treated in an on-site plant, to 1B standard. The treated
leachate is discharged to Wanrong River. There is no discharge of leachate to soil outside the
landfill property.
120. Guzhang County Domestic Waste Landfill. The landfill was developed in November 2011,
to national standard. It has an area of 133 mu (8.9 ha), capacity of 788,000 m3, designed daily
capacity of 78 m3/d, and projected service life of 25 years. By December 2019, it had received
288,000 m3 and the remaining capacity was 500,000 m3. The landfill DEIA was approved by Xiangxi
Tujia and Miao Autonomous Prefecture EEB in 2009. It has high density polyethylene (HDPE) lining
to prevent leachate and a network of drainage channels and collection pipes to capture the leachate.
Leachate is treated in an on-site plant, to 1B standard. The treated leachate is used for greening of
land within the landfill property. There is no leachate discharge to waterways or outside the site.
121. Yongshun Couty Domestic Waste Landfill. The landfill was developed in January 2011, to
national standard. It has a total area of 408 mu (27.2 ha), landfill capacity of 3,20,000 m 3, designed
daily capacity of 240 m3/d, and projected service life of 20 years. By December 2019, the landfilled
had received 2,640,000 m3 and the remaining capacity was 56,000 m3. The DEIA of the landfill was
approved by Xiangxi Tujia and Miao Autonomous Prefecture EEB in 2007. The landfill has high
density polyethylene (HDPE) lining to prevent leachate and a network of drainage channels and
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collection pipes to capture the leachate. Leachate is treated in an on-site plant, to 1B standard. The
treated leachate is used for greening of the land within the landfill property. There is no discharge of
leachate to soil outside the landfill property or to any waterways.
122. WWTS and WWTP. DEIAs were prepared for both two WWTSs and three WWTPs, and
approved by local EEBs. Operational capacity and current operation of both WWTSs and three
WWTPs was confirmed (Table III-10). No due diligence issues were documented.
Table III-10: Existing Centralized Wastewater Treatment Plants in the Project Area

Name
Liye Town
WWTS
Pushi
Town
WWTS

Actual
Wastewater
Design
Treatment Effluent capacity operational volume from
capacity
project
process standard
（m3/d）
（m3/d）
（m3/d）

Status

EIA
Service
approval
scope
date

A/O

Grade I-B

5,000

2,000

710

Operational from
May 2015

A/O

Grade I-B

3,000

1,100

217

Operational from August
2018
2016
Operational from
2009

Guzhang
Anaerobic
County
Grade I-B
Biofilter
WWTP

20,000

6,500

738*

Baojing
County
No.2
WWTP

A2/O

Grade I-B

20,000

Not
operated

490*

Yongshun
County
WWTP

A2/O

Grade I-B

20,000

16,000

94*

April
2013

Liye Town
Pushi
Town

Guzhang
County
urban
area
Baojing
Will be
May
County
operational from
2019
urban
September 2020
area
Yongshun
Operational from August County
urban
2011
2009
area
June
2007

WWTP = wastewater treatment plant (urban-scale treatment capacity), WWTS = wastewater treatment
station (rural-scale treatment capacity).
*Sludge from the wastewater treatment will be treated in the WWTP.
Source: FSR

123. Xichehe Town GTS and Jishou Aizhai Town GTS. The Xichen Town GTS was constructed
in 2020 and the Jishou Aizhai Town GTS in 2019. Both facilities were not fully equipped (e.g., both
lacked waste compression equipment) and are not yet eligible for domestic environmental
certification; as a result, neither facility has been operational. The project will upgrade both facilities
to operational status, enabling the issuance of design and environmental certifications. Compliance
of the upgraded facilities with domestic environmental standards and issuance of the certificates will
be under the authority of the Xiangxi Prefecture EEB. Upon operation, waste from the Xichen Town
GTS will be transferred to Yongshun Couty Domestic Waste Landfill and waste from the Jishou
Aizhai Town GTS will be transferred to Jishou City Taierchong Domestic Waste Landfill.
124. With the exception of the two GTS, all of the other existing facilities are confirmed to have
been constructed in accordance with domestic requirements, have the necessary approvals, and
are operating in accordance with required standards.
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IV.

D.

DESCRIPTION OF THE ENVIRONMENT (BASELINE)

Location and Setting

125. Xiangxi Tujia and Miao Autonomous Prefecture (Xiangxi) is a prefecture-level city located in
the northwest corner of the PRC’s Hunan Province, bordering Hubei Province in the north,
Chongqing City in the northwest and Guizhou Province in the Southwest. The total area of the city is
15,500 square kilometers (km2). It is the only autonomous prefecture for minority nationalities in
Hunan. It is inhabited by people of the Tujia, Miao, Hui, Dong, and Bai nationalities, who constitute
72% of the total population (2018).

E.

Topography and Geology

126. Hunan is located about halfway along the south bank of the Yangtze River. The province lies
within a U-shaped geosyncline, with high mountains and hills in the eastern, southern, and western
regions draining to the lower Dongting Lake plain in the north. Mountains and hills occupy
approximately 66.6% of the province, and orographic uplift caused by this topography is one of the
reasons why Hunan has intense rainstorms. The low-lying areas in the north (Dongting Lakes) are
part of the Yangtze River floodplain.
127. Xiangxi Prefecture is located at the junction of the northeast side of the Yunnan-Guizhou
Plateau and the southwestern end of the Western Hubei Mountain. The Wuling Mountain Range is
located in the territory of Xiangxi Prefecture from northeast to southwest, and the terrain is low in
the southeast and high in the northwest. The west of Xiangxi Prefecture is adjacent to the Yungui
Plateau, and the north is the mountainous region of western Hubei, the southeast is Xuefeng
Mountain as a barrier. The terrain slopes from northwest to southeast, with an average elevation of
800-200 meters (m). Daling Mountain in Longshan County at the northwest border with 1,736.5 m
above sea level is the highest point in Xiangxi Prefecture; the riverbed at Dalongxi exit of Shangpu
Town in Luxi County with 97.1 m above sea level is the lowest point.
128. The limestone is very widely distributed in southwestern Xiangxi Prefecture, with
well-developed karst, multi-karst caves. In northwestern Xiangxi Prefecture, quartz sandstone is
densely covered, and small peaks are formed due to crustal action, which is the most typical terrain
around Paiwu Town, Huayuan County. The east and the west of Xiangxi Prefecture are low hilly
areas, with an average altitude of 200 to 500 m, with rivers running across the area, and there are
most alluvial plains at both sides of these rivers. The overall landform of Xiangxi Prefecture is an
arc-shaped mountainous landform protruding north-west, which is dominated by mountains and
hills, with a few hills and small plains (Figure IV-1).
129. The PRC classifies seismic intensity into 12 grades under the China Seismic Intensity Table
(GB/T 17742-2008) based on the severity of “shaking” of the earth's surface and the extent of
potential impacts. According to the China Seismic Ground Motion Parameters Zoning Map
(GB18306-2015), the project area is relatively stable with a basic seismic intensity of Grade 6, a
peak ground acceleration of 0.05 g, a 10% probability of exceedance in 50 years, and a return
period of 475 years. The Grade 6 seismicity intensity will be applied for the design and construction
project facilities as per the requirements of the Code for Seismic Design of Buildings (GB
5011-2010).
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Source: Google map

F.

Figure IV-1: Xiangxi Prefecture Terrain

Climate

130. Hunan Province is in the subtropical climatic zone. It is cold in the winter and spring, and wet
and mild in the summer and autumn. The average annual temperature is 17.5 °C, while the monthly
average 24-hour temperature ranges from 3°C in January to 35°C in July. Annual rainfall is 1,046 to
1,923 mm, the majority of which falls in the summer months. The mean annual temperature in
Xiangxi Prefecture is 16.9°C. The mean temperature in the coldest month (January) is 5°C and
35°C in the hottest month (July). The maximum and minimum recorded temperatures are 40.8 and
-11.1°C, respectively. Precipitation is concentrated in spring and summer, with average monthly
precipitation highest in June and lowest in December. Of the average annual rainfall, 36% occurs in
spring (March to May); 32% in summer (June to August); 16% in autumn (September to November);
and 15% in winter (December to February). April to September is the flood season, with
precipitation ranging from 873.7 to 908.6 mm, accounting for 64% of the total annual precipitation;
heavy flood season is from April to June (accounting for 41% of annual precipitation). Temperature
and rainfall data are presented in Figure IV-2.
131. On average, there are 289 frost-free days per year. The annual mean relative humidity is 80%.
The annual mean sunshine duration is 1406 hours. Annual mean wind speed is in the range of
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1.8-2.9 m/s, and the maximum wind speed (2-min average speed) by monthly mean in the range of
10-20 m/s. The prevailing wind direction is from north or northwest in winter, while the wind direction
in summer changes frequently.

Source: https://www.worldweatheronline.com/jishou-weather-averages/hunan/cn.aspx
Figure IV-2: Temperature and rainfall data for 96. Xiangxi Prefecture, 2009 to 2020

132. Hydrology. The Xiangxi Prefecture is rich in water sources. There are many river systems
such as Youshui system, Yuanshui system, Lishui system, and Wushui system. The river network is
dotted and crisscross in Xiangxi Prefecture, with an average annual runoff of 13.2 billion m3. The
Xiangxi is also rich in groundwater resources, with a total annual amount of about 2.737 billion m3,
accounting for 20.6% of the total water resources. The depth groundwater level varies from
4.0-16.9m. In rural areas, groundwater is widely used for various domestic uses (not for drinking).
133. Floods are the most frequent and serious climate hazard in Xiangtan, with heavy rains being
the main cause during the flood season. High rainfall events cause abrupt water-level rises and
sudden floods and pose a risk to both life and property. Rainfall events over a 24-hour period are
classified as follows: heavy rain is precipitation ≥50 mm; a rainstorm is precipitation ≥100 mm; and
a heavy rainstorm is precipitation ≥200 mm. A flood is defined as: any 10 days in the flood season
(during April to September) in which the total precipitation ≥ 200 mm; or compared with normal case,
precipitation increases ≥20% in flood season (April to September); or ≥30% during the heavy flood
season (April to June).

G.

Ecological Values

134. About 70.24% of the Xiangxi is covered in forests. The area is rich in ecological resources
and supports 11 nature reserves, including 8 national nature reserves, forest parks, and wetland
parks in Xiangxi Prefecture. The prefecture supports over 209 families, 897 genera, and 2206
species of vascular plants, including globally rare and/or restricted-range trees (e.g., Metasequoia,
Davidia involucrata, Ginkgo biloba, Taxus chinensis var. mairei, Bretschneidera sinensis,
Emmenopterys henryi). There are 985 species of Chinese traditional medicinal plants in Xiangxi
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Prefecture, including 19 species of national protected valuable medicinal plants including eucommia,
ginkgo biloba, gastrodia, camphor, turmeric. There are 91 families, 216 genera, 383 species
ornamental plants in Xiangxi Prefecture. Xiangxi Prefecture is an important production area of
Chinese tung tree, camellia oleifera, oriental lacquer and Chinese traditional medicinal materials.
135. There are many kinds of wild animals in Xiangxi Prefecture, including 28 orders and 64
families of vertebrate, including 201 species of animals protected by the national and provincial
governments. In Xiangxi Prefecture, there are 4 class I national protected rare animals including
clouded leopard, leopard, white crane, Elliot's Pheasant, 26 class II national protected rare animals
including macaque, otter, giant salamander, etc. and class III national protected rare animals
including Chinese hare (lepus sinensis), red-billed leiothrix, etc.
136. Land types in the project area. The land types in the project area are rural area (output 1),
forest area (component 2.4 and 3.1) and industrial area, agricultural area, rural area and urban area
(component 2.1 to 2.3 and component 3.2 to 3.10). The land use information of each component is
presented in Table IV-1.
Table IV-1: Land Use information of each component Unit: Mu*
No.
Output 1
1.1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.3
1.15~1.18
1.19
Output 2
2.1

Project outputs/subprojects
Rural waste and sanitation management
facilities and services improved
Wastewater management system
Huayuan county domestic wastewater
treatment
Longshan County wastewater treatment
Luxi County wastewater treatment
Jishou City rural domestic wastewater
treatment
Guzhang County rural wastewater treatment
Baojing County rural wastewater treatment
Yongshun County rural wastewater treatment
Garbage disposal
Huayuan County Zixia Lake rural domestic
garbage disposal
Longshan County Youshui River rural
domestic garbage disposal
Luxi County rural domestic garbage disposal
Jishou City Dong River rural domestic garbage
disposal
Guzhang County rural domestic garbage
disposal
Baojing County rural domestic garbage
disposal
Yongshun County rural domestic garbage
disposal
Renovation of rural households’ unsanitary
toilets to sanitary ones
Household toilet renovation
Liye Town drinking water resource protection
Local-featured ecological agricultural and
forestry products developed
Xiangxi prefectural kiwi fruit and citrus
seedlings research and breeding base

Subtotal

Land type

512.41

NA
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Rural area

162.5
60.8

Rural area
Rural area

57.11

Rural area

50
50
50

Rural area
Rural area
Rural area

2

Rural area

canceled in 2021

NA

2

Rural area

2

Rural area

2

Rural area

2

Rural area

2

Rural area

0
0

Rural area
Rural area

9,448.5
260

Agricultural area
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No.

Project outputs/subprojects

2.2

Baojing County Lvdongshan gold tea industrial
park

33.5

2.3

Huayuan County Zixia Lake area local
special-featured-agricultural base

3,080

2.4
Output 3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

Wuling Moutain area valuable germplasm
resources conservation
Values added to local products through
value chains and eco-tourism
Guzhang County local-featured agricultural
products logistics and cold chain base
Yongshun County local-featured agricultural
products logistics and cold chain base
Jishou City local-featured agricultural products
logistics and cold chain base
Luxi County Xinnv agricultural products trading
center
Ecological corridor construction demonstration
Guzhang County Qifeng Lake agriculture and
forestry integration with tourism
Fenghuang County Shanjiang Village tourism
demonstration
Longshan County Banyue Lake agriculture
and tourism integration
Huayuan County Zixia Lake agriculture and
tourism integration demonstration
Yongshun County Sicheng Village agriculture
integration with ethnic minority inclusive
eco-tourism
Total

Note: 1 mu = 667 square meters.

Subtotal

6,075

Land type
Agricultural area
and industrial
area
Agricultural area
and industrial
area
Forest area

1,589.28
56.1

Industrial area

23.37

Industrial area

36.6

Industrial area

16.6

Industrial area

120

Forest area
Rural area and
agricultural area

320.9
36.61

Rural area

17

Rural area and
agricultural area

417.1
583.7

Rural area and
agricultural area

11,634.1

137. For the industrial area, rural area, agricultural area and urban area, the original vegetation
cover has been previously removed, and existing site vegetation is secondary vegetation,
agricultural vegetation and artificial vegetation.
138. For the forest area of component 2.4, the existing site vegetation is artificial vegetation,
including broad-leaved forest, coniferous and broad-leaved mixed forest and coniferous forest, etc.
The main tree species are Chinese fir, masson pine, cypress, eucommia, tulip tree, tung tree, etc.
The main shrubs are horse mulberry, twigs, salt skin, white oak, etc.
139. For the forest area of component 3.1, the existing site vegetation is artificial vegetation,
including artificial coniferous forests including cunninghamia lanceolata, pinus massoniana,
cupressus funebris, alder forest, shrub forest.
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Cupressus funebris

Pinus massoniana

Cunninghamia lanceolata

Liquidambar formosana Hance

Loropetalum chinensis

Pyracantha fortuneana

Miscanthus floridulus

Xanthium sibiricum

Figure IV-3:Typical plants in the project component 2.4 and 3.1
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140. Based on the above information, the land types in the project area are artificially developed
land. There are no known rare or endangered flora or fauna in the project area.

H.

Social and Economic Conditions

141. Xiangxi Tujia and Miao Autonomous Prefecture comprises of 7 counties (Baojing,
Fenghuang, Guzhang, Huayuan, Longshan, Yongshun and Luxi Counties) and 1 city (Jishou City).
The project will be implemented all over Xiangxi Tujia and Miao Autonomous Prefecture (Map 2).
Gross domestic product (GDP), average income and expenditure are shown below.
Table IV-2: Summary of GDPs and Incomes in 2019 (CNY)
Administrative Region
PRC
Hunan
Xiangxi Tujia and Miao Autonomous
Prefecture
Jishou City
Longshan County
Fenghuang County
Yongshun County
Huayuan County
Baojing County
Luxi County
Guzhang County

GDP (billion CNY)
99,086.5
3,975.212
70.573
19.356
9.494
8.788
8.64
7.212
7.017
6.948
3.118

GDP per Capita
70,892
57,540
27,699
64,208
18,904
25,095
20,169
25,035
25,298
25,417
24,598

142. The total poor population in the eight project towns is 13,867, accounting for 5.19% of the
total population.

I.

Environmental quality

143. The environmental monitoring includes the environmental baseline qualities of (i) surface
water qualities of the rivers near the subprojects; (ii) groundwater qualities near the subprojects; (iii)
the soil qualities near the subprojects; (iv) the ambient air baseline in the project area; and (v)
baseline noise at the villages near the subprojects.
a)

Surface water quality

144. There are 31 sections of surface water quality monitoring in Xiangxi, including 5
state-controlled sections, 17 province-controlled sections and 9 Xiangxi controlled sections. All the
sections should comply with the Class III standards of the Surface Water Environmental Quality
Standards (GB3838－2002). In2019, ratio of standard compliance was 99.5%. The results showed
that the surface water quality in Xiangxi was good. During the domestic EIA preparation, surface
water sampling was conducted by the DEIA Institute at the rivers near the subprojects from March
2020 to May 2020. Additional surface water sampling was conducted by the DEIA Institute at the
Lanzha River near the subproject 3.8 Yongshun County local-featured agricultural products logistics
and cold Chain base due to its location change in 2021. The monitoring data was presented from
Table IV-3 to Table IV-10. Based on the sampling, surface water quality near the project are good
except Banyue Lake. Although the domestic wastewater and rural discharges are currently
discharged directly into surface water bodies without any prior treatment and do not comply with the
national wastewater discharge standards, the pollution of surface waters are not yet noticeable
since the water quality parameters complies with the national standards. The pollution of surface
water bodies are only noticed for Banyue Lake, for which the BOD5 exceeds the limit due to
wastewater discharges into the lake.
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Table IV-3: Surface water quality of Longshan County unit: mg/L
Ratio of
Concentration
Section
Item
Limit
exceedance of
range
limit
6～9
pH
7.41~7.46
0
CODcr
15~19
≤20
0
BOD5
6.2~6.6
≤4
55%~65%
SS
11~16
≤30
0
W1
Petroleum
0.01L
≤0.05
0
NH3-N
0.454~0.543
≤1.0
0
TP
0.03~0.04
≤0.05
0
Fecal coliform
2600~3300
≤10000
0
6～9
pH
7.56~7.62
0
CODcr
8~10
≤20
0
BOD5
1.3~1.6
≤4
0
SS
13~16
≤30
0
W2
Petroleum
0.01L
≤0.05
0
NH3-N
0.330~0.362
≤1.0
0
TP
0.03
≤0.2
0
Fecal coliform
900~1200
≤10000
0
pH
7.53~7.65
6～9
0
CODcr
11~12
≤20
0
BOD5
1.5~1.9
≤4
0
SS
11~14
≤30
0
W3
Petroleum
0.01L
≤0.05
0
NH3-N
0.412~0.454
≤1.0
0
TP
0.02
≤0.2
0
Fecal coliform
900~1200
≤10000
0
pH
7.45~7.52
6～9
0
CODcr
16~17
≤20
0
BOD5
3.1~3.6
≤4
0
SS
17~18
≤30
0
W4
Petroleum
0.01
≤0.05
0
NH3-N
0.654~0.692
≤1.0
0
TP
0.02~0.03
≤0.2
0
Fecal coliform
1000~1300
≤10000
0
Note: ND means no detection and L means detection limit.

Standard
compliance
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Table IV-4: Surface water quality of Huayuan County
Item
pH

CODcr

BOD5

Concentration range
Limit
Ratio of exceedance of limit
Standard compliance
Concentration range
Limit
Ratio of exceedance of limit
Standard compliance
Concentration range
Limit
Ratio of exceedance of limit
Standard compliance

Section 1
7.17~8.84
6~9
0
Yes
5~9
≤15
0
Yes
1.2~1.8
≤3
0
Yes

Section 2
7.5~8.39
6~9
0
Yes
5~10
≤20
0
Yes
0.8~2.2
≤4
0
Yes
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Item

Section 1
Concentration range
0.03~0.09
Limit
≤0.5
Ammonia
nitrogen
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.01~0.06
Limit
≤0.1
Total
phosphorus
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.01L
Limit
≤0.05
Petroleum
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.0003L
Limit
≤0.002
Volatile
phenol
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.00132~0.00438
Limit
≤1.0
Copper
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.004~0.096
Limit
≤1.0
Zinc
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.00011~0.00277
Limit
≤0.01
Lead
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.00008~0.00124
Limit
≤0.005
Cadmium
Ratio of exceedance of limit
0
Standard compliance
0
Concentration range
0.00004L
Limit
≤0.00005
Mercury
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.004L
Limit
≤0.05
Chromium
VI
Ratio of exceedance of limit
0
Standard compliance
0
Concentration range
0.0003~0.0026
Limit
≤0.05
Arsenic
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.001L
Limit
≤0.05
Cyanide
Ratio of exceedance of limit
0
Standard compliance
Yes
Concentration range
0.005L
Limit
≤0.1
Sulfide
Ratio of exceedance of limit
0
Standard compliance
Yes
Note: ND means no detection and L means detection limit.

Section 2
0.05~0.94
≤1.0
0
Yes
0.02~3.15
≤0.2
0
Yes
0.01L
≤0.05
0
Yes
0.0003L
≤0.005
0
Yes
0.00055~0.0749
≤1.0
0
Yes
0.03~0.029
≤1.0
0
Yes
0.00036~0.00525
≤0.05
0
Yes
0.00008~0.00249
≤0.005
0
0
0.00004L
≤0.0001
0
Yes
0.004L
≤0.05
0
0
0.0005~0.002
≤0.05
0
Yes
0.001L
≤0.2
0
Yes
0.005L
≤0.2
0
Yes
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Table IV-5: Surface water quality of Luxi County
Section

Item

Concentration
range

pH
7.7
DO
7.4
Permanganate index
2.1
CODcr
7.8
BOD5
1.6
NH3-N
0.11
Total phosphorus
0.042
Copper
0.001
Zinc
0.004
Fluoride
0.08
Section
Selenium
0.0002
1
Arsenic
0.001
Mercury
0.00002
Cadmium
0.0002
Chromium VI
0.002
Lead
0.001
Cyanide
0.0005
Sulfide
0.002
Volatile phenol
0.0002
Petroleum
0.005
Anionic surfactant
0.02
Note: ND means no detection and L means detection limit.

Section
Section 1

Section 2

Limit
6~9
≥6
≤4
≤15
≤3
≤0.5
≤0.1
≤1.0
≤1.0
≤1.0
≤0.01
≤0.05
≤0.00005
≤0.005
≤0.05
≤0.01
≤0.05
≤0.1
≤0.02
≤0.05
≤0.2

Ratio of
exceedance
of limit
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Table IV-6: Surface water quality of Yongshun County
Ratio of
exceedance
Item
Concentration range
Limit
of limit
6～9
pH
7.11-7.15
0
CODcr
11-13
≤15
0
TP
0.05-0.06
≤0.1
0
Petroleum
0.01L
≤0.05
0
Ammonia
0.137-0.203
≤0.5
0
nitrogen
SS
6-7
≤25
0
BOD5
2.2-2.6
≤3
0
Fecal coliform
500~700
≤10000
0
Petroleum
0.02~0.03
≤0.05
0
Total nitrogen
0.26~0.49
≤1
0
Cadmium
0.0001
≤0.005
0
Chromium VI
0.001
≤0.05
0
Lead
0.002
≤0.01
0
Cyanide
0.0004
≤0.05
0
6～9
pH
7.09-7.16
0
CODcr
13-14
≤15
0
TP
0.05
≤0.1
0
Petroleum
0.01L
≤0.05
0
Ammonia
0.215-0.346
≤0.5
0
nitrogen
SS
7-8
≤25
0
BOD5
2.7-2.9
≤3
0
Fecal coliform
200~300
≤10000
0

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Ratio of
Standard
exceedance
compliance
of limit
Petroleum
0.01~0.02
≤0.05
0
Yes
Total nitrogen
0.32~0.45
≤1
0
Yes
Cadmium
0.0002
≤0.005
0
Yes
Chromium VI
0.002
≤0.05
0
Yes
Lead
0.001
≤0.01
0
Yes
Cyanide
0.0003
≤0.05
0
Yes
Section 3
6～9
pH
6.33~6.67
0
Yes
≥5
DO
6.5~6.8
0
Yes
≤6
CODMn
1.4~1.6
0
Yes
≤4
BOD5
2.0~2.1
0
Yes
≤20
CODcr
11~13
0
Yes
TN
0.52~0.56
≤1
0
Yes
≤0.2
TP
0.04~0.05
0
Yes
≤1.0
NH3-N
0.287~0.309
0
Yes
≤0.05
Petroleum
ND
0
Yes
SS
6~9
/
0
Yes
≤0.2
LAS
ND
0
Yes
≤10000
Fecal coliform
1900~2100
0
Yes
Section 4
6～9
pH
6.54~6.81
0
Yes
≥5
DO
7.1~7.3
0
Yes
≤6
CODMn
1.8~1.9
0
Yes
≤4
BOD5
2.4~2.6
0
Yes
≤20
CODcr
14~16
0
Yes
TN
0.09~0.11
≤1
0
Yes
≤0.2
TP
0.66~0.69
0
Yes
≤1.0
NH3-N
0.371~0.382
0
Yes
≤0.05
Petroleum
ND
0
Yes
SS
10~15
/
0
Yes
≤0.2
LAS
ND
0
Yes
≤10000
Fecal coliform
2400~2700
0
Yes
Notes: (i) ND means no detection and L means detection limit. (ii) Section 3 and Secction 4 at Lanzha River
were added in November 2021 due to location change of the subproject 3.8: Yongshun County local-featured
agricultural products logistics and cold Chain base.
Section

Item

Concentration range

Limit

Table IV-7: Surface water quality of Guzhang County
Location

Section 1

Item
PH
SS
COD
BOD5
Ammonia nitrogen
DO
Total phosphorus
Total nitrogen
LAS
Fecal coliform
Petroleum

Concentration range

Limit

7.78~7.88
18~20
14~16
2.9~3.4
0.429~0.437
6.1~6.3
0.01~0.02
0.75~0.78
ND
500~700
0.02~0.03

0
0
0
0
0
0
0
0
0
0
0

Ratio of
exceedance of
limit
≤6-9
≤30
≤20
≤4
≤1
≥5
≤0.2
≤1
≤0.2
≤10000
≤0.05

79
PH
8.12~8.14
SS
19~20
COD
13~17
BOD5
3.5~3.8
Ammonia nitrogen
0.414~0.429
Section 2
DO
6.4~6.7
Total phosphorus
ND~0.01
Total nitrogen
0.86~0.89
LAS
ND
Fecal coliform
600~800
Petroleum
0.03~0.04
Note: ND means no detection and L means detection limit.

0
0
0
0
0
0
0
0
0
0
0

≤6-9
≤30
≤20
≤4
≤1
≥5
≤0.2
≤1
≤0.2
≤10000
≤0.05

Table IV-8: Surface water quality of Jishou City
Section 1
Section 2
Section 3

Item

pH

DO

Permanganate
index

CODcr

BOD5

Ammonia
nitrogen

Total
phosphorus

Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance

Section 4

7.56

8.32

8.08

8.22

6～9

6～9

6～9

6～9

0

0

0

0

Yes

Yes

Yes

Yes

7.76

8.19

7.26

7.93

6

6

6

6

0

0

0

0

Yes

Yes

Yes

Yes

1.9

0.9

1.0

1.0

4

4

4

4

0

0

0

0

Yes

Yes

Yes

Yes

9.3

2.8

4.0

3.4

15

15

15

15

0

0

0

0

Yes

Yes

Yes

Yes

1.02

0.56

1.54

0.94

3

3

3

3

0

0

0

0

Yes

Yes

Yes

Yes

0.26

0.18

0.47

0.22

0.5

0.5

0.5

0.5

0

0

0

0

Yes

Yes

Yes

Yes

0.064

0.028

0.085

0.035

0.1
0

0.1
0

0.1
0

0.1
0
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Item

Copper

Zinc

Fluoride

Selenium

Arsenic

Mercury

Cadmium

Chromium VI

Lead

of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance

Section 1

Section 2

Section 3

Section 4

Yes

Yes

Yes

Yes

0.000587

0.000500

0.000500

0.00050

1.0

1.0

1.0

1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.01650

0.02500

0.02500

0.02500

1.0

1.0

1.0

1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.110

0.133

0.158

0.195

1.0

1.0

1.0

1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.000292

0.000200

0.000200

0.00020

0.01

0.01

0.01

0.01

0

0

0

0

Yes

Yes

Yes

Yes

0.000696

0.000212

0.000242

0.000150

0.05

0.05

0.05

0.05

0

0

0

0

Yes

Yes

Yes

Yes

0.000015

0.000020

0.000020

0.000020

0.00005

0.00005

0.00005

0.00005

0

0

0

0

Yes

Yes

Yes

Yes

0.000192

0.000050

0.000133

0.000050

0.005

0.005

0.005

0.005

0

0

0

0

Yes

Yes

Yes

Yes

0.0028

0.0020

0.0022

0.0020

0.05

0.05

0.05

0.05

0

0

0

0

Yes

Yes

Yes

Yes

0.000773

0.001000

0.001000

0.00100

0.01
0

0.01
0

0.01
0

0.01
0
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Item

Section 1
Section 2
of limit
Standard compliance
Yes
Yes
Average
0.0011
0.0005
concentration
Limit
0.05
0.05
Cyanide
Ratio of exceedance
0
0
of limit
Standard compliance
Yes
Yes
Average
0.00065
0.00015
concentration
Limit
0.002
0.002
Volatile phenol
Ratio of exceedance
0
0
of limit
Standard compliance
Yes
Yes
Average
0.005
0.005
concentration
Limit
0.05
0.05
Petroleum
Ratio of exceedance
0
0
of limit
Standard compliance
Yes
Yes
Average
0.02
0.02
concentration
Limit
0.2
0.2
Anionic
surfactant
Ratio of exceedance
0
0
of limit
Standard compliance
Yes
Yes
Average
0.0021
0.0025
concentration
Limit
0.1
0.1
Sulfide
Ratio of exceedance
0
0
of limit
Standard compliance
Yes
Yes
Note: ND means no detection and L means detection limit.

Section 3

Section 4

Yes

Yes

0.0005

0.0005

0.05

0.05

0

0

Yes

Yes

0.00015

0.00015

0.002

0.002

0

0

Yes

Yes

0.005

0.005

0.05

0.05

0

0

Yes

Yes

0.02

0.02

0.2

0.2

0

0

Yes

Yes

0.0025

0.0025

0.1

0.1

0

0

Yes

Yes
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Table IV-9: Surface water quality of Fenghuang County
Ratio of
Section
Item
Concentration range
Limit
exceedance of
limit
pH
7.54~7.62
6-9
0
NH3-N
0.258~0.365
1.0
0
BOD5
2.2~2.5
4
0
CODCr
7~10
20
0
Petroleum
0.01L
0.05
0
Section 1
Total phosphorus
0.01L
0.05
0
Total nitrogen
0.72~0.79
1.0
0
SS
10~14
30
0
Fecal coliform
1600~2100
10000
0
Anionic surfactant
0.05L
0.2
0
pH
6.73~6.96
6-9
0
NH3-N
0.17~0.19
1.0
0
BOD5
1.5~1.6
4
0
CODCr
10~12
20
0
Petroleum
0.01L
0.05
0
Section 2
Total phosphorus
0.02~0.03
0.05
0
Total nitrogen
0.33~0.38
1.0
0
SS
6~10
30
0
Fecal coliform
130~170
10000
0
Anionic surfactant
0.05L
0.2
0
pH
6.89~6.95
6-9
0
NH3-N
0.26~0.27
1.0
0
BOD5
2.3~2.8
4
0
CODCr
15~18
20
0
Petroleum
0.01L
0.05
0
Section 3
Total phosphorus
0.04
0.05
0
Total nitrogen
0.53~0.61
1.0
0
SS
14~15
30
0
Fecal coliform
130~170
10000
0
Anionic surfactant
0.05L
0.2
0
Note: ND means no detection and L means detection limit.
Item

pH

DO

Permanganate
index

Table IV-10: Surface water quality of Baojing County
Section 1
Section 2
Section 3
Average
7.76
7.7
7.74
concentration
Limit
6~9
6~9
6~9
Ratio of exceedance
0
0
0
of limit
Standard compliance
Yes
Yes
Yes
Average
6.7
8.31
3.43
concentration
Limit
≥5
≥5
≥5
Ratio of exceedance
0
0
0
of limit
Standard compliance
Yes
Yes
Yes
Average
1.8
1.3
1.8
concentration
Limit
≤6
≤6
≤6
Ratio of exceedance
0
0
0
of limit

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Section 4
7.78
6~9
0
Yes
6.83
≥5
0
Yes
2.2
≤6
0
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Item

CODcr

BOD5

Ammonia
nitrogen

Total phosphorus

Copper

Zinc

Fluoride

Selenium

Arsenic

Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit

Section 1
Yes

Section 2
Yes

Section 3
Yes

Section 4
Yes

8

7.3

8.7

9.6

≤20

≤20

≤20

≤20

0

0

0

0

Yes

Yes

Yes

Yes

1.42

0.73

1.51

1.75

≤4

≤4

≤4

≤4

0

0

0

0

Yes

Yes

Yes

Yes

0.17

0.21

0.19

0.16

≤1.0

≤1.0

≤1.0

≤1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.035

0.026

0.038

0.014

≤0.2

≤0.2

≤0.2

≤0.2

0

0

0

0

Yes

Yes

Yes

Yes

0.002798

0.000599

0.002163

0.004201

≤1.0

≤1.0

≤1.0

≤1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.01883

0.01457

0.01696

0.03071

≤1.0

≤1.0

≤1.0

≤1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.094

0.084

0.056

0.08

≤1.0

≤1.0

≤1.0

≤1.0

0

0

0

0

Yes

Yes

Yes

Yes

0.0002

0.000625

0.0002

0.0002

≤0.01

≤0.01

≤0.01

≤0.01

0

0

0

0

Yes

Yes

Yes

Yes

0.001902

0.001642

0.001552

0.001524

≤0.05

≤0.05

≤0.05

≤0.05

0

0

0

0
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Item

Mercury

Cadmium

Chromium VI

Lead

Cyanide

Volatile phenol

Petroleum

Anionic
surfactant

Sulfide

Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit
Standard compliance
Average
concentration
Limit
Ratio of exceedance
of limit

Section 1
Yes

Section 2
Yes

Section 3
Yes

Section 4
Yes

0.00002

0.00002

0.00002

0.00002

≤0.0001

≤0.0001

≤0.0001

≤0.0001

0

0

0

0

Yes

Yes

Yes

Yes

0.000113

0.000127

0.000273

0.000145

≤0.005

≤0.005

≤0.005

≤0.005

0

0

0

0

Yes

Yes

Yes

Yes

0.002

0.0022

0.002

0.002

≤0.05

≤0.05

≤0.05

≤0.05

0

0

0

0

Yes

Yes

Yes

Yes

0.00061

0.000681

0.001356

0.001392

≤0.05

≤0.05

≤0.05

≤0.05

0

0

0

0

Yes

Yes

Yes

Yes

0.0005

0.0015

0.0005

0.0005

≤0.2

≤0.2

≤0.2

≤0.2

0

0

0

0

Yes

Yes

Yes

Yes

0.00015

0.00049

0.00015

0.00015

≤0.005

≤0.005

≤0.005

≤0.005

0

0

0

0

Yes

Yes

Yes

Yes

0.005

0.01

0.005

0.005

≤0.05

≤0.05

≤0.05

≤0.05

0

0

0

0

Yes

Yes

Yes

Yes

0.02

0.02

0.02

0.02

≤0.2

≤0.2

≤0.2

≤0.2

0

0

0

0

Yes

Yes

Yes

Yes

0.0025

0.0021

0.0025

0.0025

≤0.2

≤0.2

≤0.2

≤0.2

0

0

0

0
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Item

Standard compliance

Section 1
Yes

Section 2
Yes

Section 3
Yes

Section 4
Yes

b) Groundwater quality
145. Groundwater sampling and analysis was carried out by the DEIA Institute near the
subprojects from March 2020 to May 2020 (Table IV-11 to Table IV-17). Quality of groundwater is
generally good and complies with the Grade III of Groundwater Quality Standard of
GB/T14848-2017.
Table IV-11: Groundwater quality of Luxi County
Section

Item

Concentration range

pH
7.26-7.42
Ammonia nitrogen
0.054-0.065
DO
0.71-0.82
Sulfate
28.5-30.1
Chloride
2.53-2.64
Nitrate
2.19-3.26
D1
Cadmium
0.0005L
Chromium VI
0.004L
Arsenic
0.001L
Lead
0.2L
Nickel
0.005L
Copper
0.05L
Zinc
0.05L
Note: ND means no detection and L means detection limit

Limit
6.5-8.5
≤0.50
≤3.0
≤250
≤250
≤20.0
≤0.005
≤0.05
≤0.01
≤0.01
≤0.02
≤1.0
≤1.0

Ratio of
exceedance
of limit
0
0
0
0
0
0
0
0
0
0
0
0
0

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Table IV-12: Groundwater quality of Huayuan County
Section

D1

D2

Item
pH
Ammonia nitrogen
DO
Nitrate
Nitrite
Lead
Cadmium
Total hardness
Total coliform group
（MPN/100mL）
pH
Ammonia nitrogen
Nitrate
DO
Arsenic
Chromium VI
Lead
Cadmium
Sulfate
Chloride
Copper

Concentration
range

Limit

7.43~7.51
0.09~0.10
0.35~0.39
1.97~2.86
0.003L
0.0025L
0.0005L
272.2~283.4

6.5-8.5
≤0.50
≤3.0
≤20.0
≤1.0
≤0.01
≤0.005
≤450

Ratio of
exceedance
of limit
0
0
0
0
0
0
0
0

＜2

≤3.0

0

Yes

7.38~7.43
0.051~0.059
0.862~0.871
1.2~1.4
ND
ND
ND
ND
9.8~10.6
0.098~0.107
ND

6.5-8.5
≤0.50
≤20.0
≤3.0
≤0.01
≤0.05
≤0.01
≤0.005
≤250
≤250
≤1.0

0
0
0
0
0
0
0
0
0
0
0

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Section

Item

Concentration
range

Zinc
ND
Nickel
ND
pH
8.01~8.04
Total hardness
330~331
DO
0.29~0.33
Ammonia nitrogen
0.03~0.04
Sulfate
15.6~16.4
Chloride
4.09~4.21
Volatile phenol
0.0003L
D3
Chromium VI
0.004L
Lead
0.0025L
Zinc
0.05L
Cadmium
0.0005L
Manganese
0.01L
Copper
0.005L
Arsenic
0.001L
pH
8.01~8.04
Total hardness
330~331
DO
0.29~0.33
Ammonia nitrogen
0.03~0.04
Sulfate
15.6~16.4
Chloride
4.09~4.21
Volatile phenol
0.0003L
D4
Chromium VI
0.004L
Lead
0.0025L
Zinc
0.05L
Cadmium
0.0005L
Manganese
0.01L
Copper
0.005L
Arsenic
0.001L
Note: ND means no detection and L means detection limit

Section

Section
1

Limit
≤1.0
≤0.02
6.5~8.5
≤450
≤3.0
≤0.5
≤250
≤250
≤0.002
≤0.05
≤0.01
≤1.00
≤0.005
≤0.1
≤1.00
≤0.01
6.5~8.5
≤450
≤3.0
≤0.5
≤250
≤250
≤0.002
≤0.05
≤0.01
≤1.00
≤0.005
≤0.1
≤1.00
≤0.01

Ratio of
exceedance
of limit
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Table IV-13: Groundwater quality of Yongshun County
Ratio of
Concentration
Item
Limit
exceedance
range
of limit
pH
7.01-7.05
6.5-8.5
0
Total hardness
327-334
≤450
0
Ammonia nitrogen
0.042-0.049
≤0.05
0
Sulfate
4.72-5.03
≤250
0
Chloride
2.31-3.02
≤250
0
Total coliform group
﹤2
≤3.0
0
Volatile phenol
0.0003L
≤0.002
0
Chromium VI
0.004L
≤0.05
0
Lead
0.0025L
≤0.01
0
Zinc
0.05L
≤1.00
0
Cadmium
0.0005L
≤0.005
0
Manganese
0.01L
≤0.1
0
Copper
0.005L
≤1.00
0

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Arsenic
0.001L
Note: ND means no detection and L means detection limit.

Location

Item

1

2

0

Table IV-14: Groundwater quality of Guzhang County
Ratio of
Concentration
Limit
exceedance of
rage
limit
7.30~7.32
0
0

pH
Ammonia
0.260~0.271
0
nitrogen
Nitrate
ND
0
DO
ND
0
Arsenic
ND
0
Chromium VI
ND
0
Lead
0.005~0.006
0
Section 1
Cadmium
ND
0
Sulfate
15.3~17.8
0
Chloride
2.55~4.13
0
Copper
ND
0
Zinc
ND
0
Nickel
ND
0
Arsenic
ND
0
Lead
ND
0
Note: ND means no detection and L means detection limit.

Section

≤0.01

Yes

Standard
compliance
≤6.5~8.5

0

≤0.5

0
0
0
0
0
0
0
0
0
0
0
0
0

≤0.05
≤0.005
≤0.1
≤0.01
≤0.05
≤0.001
≤250
≤250
1.0
1.0
≤0.02
≤0.01

Table IV-15: Groundwater quality of Jishou City
Ratio of
Concentration
exceedance
Item
Limit
rage
of limit
pH
7.04~7.30
6.5-8.5
0
Ammonia nitrogen
0.033~0.038
≤0.50
0
DO
0.26~0.43
≤3.0
0
Nitrate
7.29~7.52
≤20.0
0
Sulfate
25.4~26.1
≤250
0
Chloride
3.25~3.51
≤250
0
Cadmium
0.0005L
≤0.005
0
Chromium VI
0.004L
≤0.05
0
Lead
0.2L
≤0.01
0
Arsenic
0.001L
≤0.01
0
Nickel
0.005L
≤0.02
0
Copper
0.05L
≤1.0
0
Zinc
0.05L
≤1.0
0
pH
7.25~7.41
6.5-8.5
0
Ammonia nitrogen
0.041~0.046
≤0.50
0
DO
1.74~1.86
≤3.0
0
Nitrate
3.47~3.63
≤20.0
0
Sulfate
175~182
≤250
0
Chloride
3.14~3.42
≤250
0
Cadmium
0.0005L
≤0.005
0
Chromium VI
0.004L
≤0.05
0
Lead
0.2L
≤0.01
0
Arsenic
0.001L
≤0.01
0
Nickel
0.005L
≤0.02
0
Copper
0.05L
≤1.0
0
Zinc
0.05L
≤1.0
0

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Note: ND means no detection and L means detection limit
Table IV-16: Groundwater quality of Fenghuang County
Ratio of
Concentration
exceedance
Section
Item
Limit
rage
of limit
pH
7.38~7.43
6.5-8.5
0
Ammonia nitrogen
0.051~0.059
≤0.50
0
Nitrate
0.862~0.871
≤20.0
0
DO
1.2~1.4
≤3.0
0
Arsenic
ND
≤0.01
0
Chromium VI
ND
≤0.05
0
1
Lead
ND
≤0.01
0
Cadmium
ND
≤0.005
0
Sulfate
9.8~10.6
≤250
0
Chloride
0.098~0.107
≤250
0
Copper
ND
≤1.0
0
Zinc
ND
≤1.0
0
Nickel
ND
≤0.02
0
pH
8.01~8.04
6.5~8.5
0
Total hardness
330~331
450
0
DO
0.29~0.33
3.0
0
Ammonia nitrogen
0.03~0.04
0.5
0
Sulfate
15.6~16.4
250
0
Chloride
4.09~4.21
250
0
Chromium VI
0.0003L
0.002
0
2
Chromium VI
0.004L
0.05
0
Lead
0.0025L
0.01
0
Zinc
0.05L
1.00
0
Cadmium
0.0005L
0.005
0
Manganese
0.01L
0.1
0
Copper
0.005L
1.00
0
Arsenic
0.001L
0.01
0
pH
8.01~8.04
6.5~8.5
0
Total hardness
330~331
450
0
DO
0.29~0.33
3.0
0
Ammonia nitrogen
0.03~0.04
0.5
0
Sulfate
15.6~16.4
250
0
Chloride
4.09~4.21
250
0
Volatile phenol
0.0003L
0.002
0
3
Chromium VI
0.004L
0.05
0
Lead
0.0025L
0.01
0
Zinc
0.05L
1.00
0
Cadmium
0.0005L
0.005
0
Manganese
0.01L
0.1
0
Copper
0.005L
1.00
0
Arsenic
0.001L
0.01
0
Note: ND means no detection and L means detection limit

Table IV-17: Groundwater quality of Baojing County

Section
1

Item
pH
Ammonia nitrogen
Nitrate
DO

Concentration rage
7.38~7.43
0.051~0.059
0.862~0.871
1.2~1.4

Limit
6.5-8.5
≤0.50
≤20.0
≤3.0

Standard
compliance

超标率（%）
0
0
0
0

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes 情况
Yes
Yes
Yes
Yes
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Section

Item
Arsenic
Chromium VI
Lead
Cadmium
Sulfate
Chloride
Copper
Zinc
Nickel
水位
pH
Total hardness
DO
Ammonia nitrogen
Sulfate
Chloride
Volatile phenol
Chromium VI
Lead
Zinc
Cadmium
Manganese
Copper
Arsenic
pH
Total hardness
DO
Ammonia nitrogen
Sulfate
Chloride
Volatile phenol
Chromium VI
Lead
Zinc
Cadmium
Manganese
Copper
Arsenic

2

3

Concentration rage
ND
ND
ND
ND
9.8~10.6
0.098~0.107
ND
ND
ND
51
8.01~8.04
330~331
0.29~0.33
0.03~0.04
15.6~16.4
4.09~4.21
0.0003L
0.004L
0.0025L
0.05L
0.0005L
0.01L
0.005L
0.001L
8.01~8.04
330~331
0.29~0.33
0.03~0.04
15.6~16.4
4.09~4.21
0.0003L
0.004L
0.0025L
0.05L
0.0005L
0.01L
0.005L
0.001L

L = monitoring result is lower than the detection limit.

c)

Limit
≤0.01
≤0.05
≤0.01
≤0.005
≤250
≤250
≤1.0
≤1.0
≤0.02
/
6.5~8.5
450
3.0
0.5
250
250
0.002
0.05
0.01
1.00
0.005
0.1
1.00
0.01
6.5~8.5
450
3.0
0.5
250
250
0.002
0.05
0.01
1.00
0.005
0.1
1.00
0.01

超标率（%）
0
0
0
0
0
0
0
0
0
/
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
e0
0
0
0
0
0
0
0
0
0
0

Yes 情况
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
/
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Air quality

146. Annual average ambient air quality in the project area in 2018. According to the
“Environmental Quality Report of Xiangxi Tujia and Miao Autonomous Prefecture in 2018, the
pollutants PM10, PM2.5, SO2, NO2, CO and O3 met the Grade II of the PRC Ambient Air Quality
Standard of GB3095-2012. The data are cited from the ambient air on-line monitoring systems of
Xiangxi. The PRC’s Technical Guideline of Environmental Impact Assessment - Ambient air
(HJ2.2-2018) stipulates that “in an EIA study, data from regional automatic monitoring points that
with similar geographical location, topography and climatic conditions of the project area can be
used in the EIA." The annual average monitoring data from the local auto-monitoring systems
conform to the provisions of HJ664 Guideline. Based on Table IV-18, the air quality of the project site
is good.
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Table IV-18: Ambient Air Quality in Project Area in 2018 (mg/m3)
Monitoring results (annual average)
District/county
SO2
NO2
PM10
CO
O3
PM2.5
Longshang County
8
10
48
0.9
71
33
Huayuan County
16
16
54.1
0.8
52
29
Luxi County
14
10
49
1.1
93
34.0
Yongshun County
10
18
51
1.6
122
29
Guzhang County
10
14
55
1.4
127
25
Jishou City
8
13
48
0.9
108
32
Fenghuang County
7.4
16.8
58
1.2
127
27
Baojing County
11
12
56
1.0
80
26
Grade II Standard value of GB3095-2012
150
80
150
4
160
75
Standard compliance
Yes
Yes
Yes
Yes
Yes
Yes

d) Acoustic environment
147. The noise baseline monitoring, conducted by Hunan Lvhong Environmental Tech Company
from March to May 2020, includes the baseline noise at the near the project site. The results in
Table IV-19 to Table IV-26 show that noise baseline at all points met the standard.

No.
1
2
3
4
5
6
7

No.

N1
N2
N3
N4
N5
N6

Table IV-19: Noise monitoring data of Longshan County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
April 3,
April 4,
time
2020
2020
Daytime
48
49
60
Wujiaxi Village
Nighttime
38
37
50
Daytime
45
46
60
Liye national middle
school
Nighttime
37
38
50
Daytime
49
50
60
Liye Town urban area
Nighttime
38
39
50
Daytime
49
50
60
Longshan County
No.2 Hospital
Nighttime
39
39
50
Daytime
47
48
60
Wanshou Street
Nighttime
38
37
50
Daytime
48
49
60
North boundary of
Wujia Village
Nighttime
38
37
50
Daytime
45
46
60
South boundary of
Wujia Village
Nighttime
37
38
50
Table IV-20: Noise monitoring data of Huayuan County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
April 28,
April 29,
time
2020
2020
Daytime
46
47
60
Pengyan Village
Nighttime
43
42
50
Daytime
43
42
60
Santang Village
Nighttime
40
40
50
Daytime
47
46
60
Tiantang Village
Nighttime
43
42
50
Daytime
44
45
60
Yanke Village
Nighttime
40
42
50
Daytime
46
47
60
Yaqiao Village
Nighttime
42
43
50
Daytime
47
46
60
Paizha Village

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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No.

Location

N7

Maoerpo Village

N8

Zhangpima Village

N9

Jinrong Village

N10

Jianyan Village

N11

Xinqiao Village

N12

Wanggao Village

N13

Xinke Village

N14

Geyu Village

N15

Zixia Village

N16

Daoer Village

N17

Ganggang Village

N18

Xiazhaihe Village

N19

Denggao Village

N20

Liaodong Village

N21

Xinnongyuan
Community

N22

Hangdu Village

N23

Woshao Community

N24

Jiexi Village

No.

N1
N2
N3
N4
N5

Monitoring
time
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime
Daytime
Nighttime

Monitoring result

44
44
41
47
42
45
40
47
43
43
41
46
43
44
42
43
40
46
42
42
41
47
44
45
41
43
40
46
41
47
42
43
41
45
40
46
40

43
45
42
46
43
46
40
47
44
44
41
47
43
45
42
44
41
47
43
43
40
46
44
46
42
44
40
45
42
47
41
44
41
46
40
46
41

Limit

50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50
60
50

Table IV-21: Noise monitoring data of Luxi County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
April
13,
April 14,
date
2020
2020
Daytime
47
46
60
Yanmenxi Reservoir
Nighttime
44
44
50
Daytime
43
45
60
Huayuanping Village
Nighttime
40
39
50
Daytime
42
45
60
Yinjiaqiao Community
Nighttime
38
40
50
Daytime
43
45
60
Tongpingjing Village
Nighttime
40
42
50
Daytime
Yaojiawan Village
44
46
60

Standard
compliance
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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N6

Pushi Town urban area

N7

Tongmulong Village

N8

Tuqiangxi Village

N9

Jijiatou Village

N10

Puxi Village

N11

Houchong Village

N12

Yaojiaren Village

No.
N1
N2
N3
N4

No.
N1
N2
N3
N4

No.
N1
N2
N3
N4

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

40
42
40
43
38
45
37
42
41
45
41
43
41
45
40

41
43
41
46
40
46
40
44
40
46
41
44
39
46
41

50
60
50
60
50
60
50
60
50
60
50
60
50
60
50

Table IV-22: Noise monitoring data of Yongshun County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
April 2,
April 3,
date
2020
2020
Daytime
49
52
60
Boshe Village
Nighttime
41
42
50
Daytime
50
51
60
Zhoujiawan Village
Nighttime
42
43
50
Daytime
49
52
60
Yujiapu Village
Nighttime
43
44
50
Daytime
50
53
60
Laosicheng Village
Nighttime
44
45
50
Table IV-23: Noise monitoring data of Guzhang County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
April 8,
April 9,
date
2020
2020
Daytime
46.1
46.6
60
Qiecha Village
Nighttime
36.8
37.2
50
Red Stone Forest
Daytime
47.2
47.7
60
National Geopark
Nighttime
37.2
37.5
50
Museum
Daytime
43.7
44.4
60
Fengtan Village
Nighttime
33.1
33.4
50
Daytime
46.7
47.3
60
Paiwan Village
Nighttime
35.6
35.9
50
Table IV-24: Noise monitoring data of Jishou City County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
April 6,
April 7,
date
2020
2020
Daytime
44
43
60
East boundary
Nighttime
38
40
50
Daytime
42
46
60
South boundary
Nighttime
39
40
50
Daytime
44
43
60
West boundary
Nighttime
40
38
50
North boundary
Daytime
42
43
60

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Standard
compliance
Yes
Yes
Yes
Yes
Yes
Yes
Yes

93

N5

Zhuerpo Village

Nighttime
Daytime
Nighttime

39
44
41

38
44
39

50
60
50

Table IV-25: Noise monitoring data of Fenghuang County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
March 31,
April 1,
date
2020
2020
Daytime
49.0
48.4
60
Shanqiantan Village
Nighttime
38.9
38.2
50
Daytime
51.4
51.9
60
Norh of Shanqiantan Village
Nighttime
42.4
42.8
50
Daytime
52.6
52.0
60
Laojiazhai Village
Nighttime
45.8
45.2
50
Daytime
51.7
52.8
60
Zongbingying Community
Nighttime
45.6
46.0
50

No.

N1
N2
N3
N4

Table IV-26: Noise monitoring data of Baojing County Unit: dB(A)
Monitoring result
Monitoring
Location
Limit
date
4月1日
4月2日
Daytime
45
44
60
Lvdongshan Village
Nighttime
36
37
50
Daytime
50
49
60
Hangsha Village
Nighttime
39
38
50
Daytime
49
49
60
Tizizhai Village
Nighttime
37
37
50
Daytime
47
46
60
Hangji Village
Nighttime
36
36
50
Daytime
46
45
60
Huangjin Village
Nighttime
37
36
50

No.

N1
N2
N3
N4
N5

e)

Yes
Yes
Yes

Standard
compliance

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Standard
compliance

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

COVID-19 outbreak

148. The coronavirus disease (COVID-19) outbreak trend in Xiangxi Prefecture is presented in
Figure IV-4 (the information is from http://wjw.hunan.gov.cn/, the official website of Hunan Health
Committee). From January 26 to February 6 2020, only 8 confirmed cases were found in Xiangxi.
As of July 2020, no new cases have been found since February. All the 8 confirmed cases were
cured before February 25. Even so, Xiangxi Prefecture is required to follow the PRC and Hunan
Province requirements to strictly control the immigrant population. At the train stations and bus
stations, body temperature scanners were installed. Persons who enter Xiangxi via all methods (car,
train, plane, bus) are required to provide a Health Code, which has been assigned by the PRC’s
State Council’s APP for each person, to demonstrate that the persons have not visited the medium
risk or high-risk areas in last 14 days (these areas are updated and published on a daily basis by
the State Council). If the persons have visited medium risk or high-risk areas in last 14 days without
negative nucleic acid detection certification, the person cannot enter Xiangxi or is allowed to enter
Xiangxi after 14 days’ quarantine with negative nucleic acid detection certification.
149. Xiangxi Prefecture also implemented COVID-19 prevention and control measures following
the PRC and Hunan Province’s requirements, including disinfection/cleaning of public space,
temperature checks at entrances of facilities, social distancing measures, mandatory use of
personal protective equipment such as facemasks and procedures to be adopted in the event any
person is infected with COVID-19.
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150. The project EMP includes the requirement for a COVID-19 health and safety plan to address
health risks. An outline and minimum requirements for the plan are given in Appendix 3, based on
international and national guidelines.
9
8
7
6
5
4
3
2
1
0
2020/1/26

2020/2/26

2020/3/26
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2020/4/26

2020/5/26

Cured case

Figure IV-4: COVID-19 outbreak trend in Xiangxi Tujia and Miao Autonomous Prefecture
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V.
A.

POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Project Area of Influence and Sensitive Receptors

151. To define the geographic scope of the impact assessment, the “project area of influence”
and “sensitive receptors” were identified. The project area of influence was defined as the total area
which might be subject to adverse impacts of the project. This was based on the locations of
sensitive receptors, defined as settlements and/or environmental values that might be affected by
the project construction and/or operation. The receptors (Table V-1) comprise (i) villages and
communities potentially subject to construction or operational noise, air pollution, altered water
quality, and/or environment-related social impacts; (ii) public service facilities vulnerable to
disturbance or pollution; and (iii) vegetation, fauna habitats, and agricultural lands within 200 m of
the waterbodies targeted for construction works.
152. The following distances were applied to identify the sensitive receptors: (i) for construction
and/or operational noise – receptors within 200 m of the noise-generating source; (ii) for
construction-related air quality impacts – receptors within 200 m of the source; (iii) for local
ecological environment, both the surface water area and the land area within 100 m; and the entire
areas of other subcomponents. These distances, combined with the direct construction sites, were
assumed to encompass the total project area of influence.
153. Based on the characteristics of the proposed subcomponents, the environmental features of
each project site were investigated by the domestic EIA Institute. The sensitive receptors related to
the project are identified and summarized in Table V-1.
Table V-1: Environmentally Sensitive Receptors in Longshan County
Impact

Surface
water

Location

Direction

Distance
(m)

Changtan River
Youshui River

NA
NA

Northeast
East

270
90

Banyue Lake

NA

Inside
subproject site

NA

East

60

West

55

South

45

West

50

East

360

West

45

Southwest

45

South

380

East

150

Sensitive Receptor

Liye national middle
school
Longshan County
No.2 Hospital
Liye Town urban area
Ambient air
and noise Liye shopping mall
Liye Museum
Wujiaxi Village
Liye Town urban area
Physical
culture
resource

Liye old town ruins
Xikou Ruins

E109°18′4.21″
N28°48′11.87″
E109°17′44.96″
N28°47′50.41″
E109°17′45.64″
N28°48′53.64″
E109°17′40.96″
N28°47′52.64″
E109°18′13.44″
N28°48′5.59″
E109°17′48.26″
N28°48′18.07″
Inside the project site
E109°17′41.50″
N28°47′19.59″
E109°17′51.39″

Classified
Environmental
Function
Grade IIIEnvironmental
Quality Standards
for Surface Water
(GB3838-2002)

Grade II - Ambient
Air Quality
Standard
(GB3095-2012)
and Grade IIAmbient Acoustic
Environment
Standard (GB
3096-2008).

The PRC will not
be impacted
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Impact

Sensitive Receptor

N28°47′44.16″
E109°18′13.44″
N28°48′5.59″
E109°17′40.25″
N28°47′18.29″

Maicha Tombs
Liye old town street
Source: the DEIA.

Table V-2:
Impact

Surface
water

Sensitive
Receptor
Zhangpima
RIver
Xiongdi River
Dongrao
Reservoir
Pengyan
Village
Tiantang
Village
Yaqiao Village
Paizha Village
Maoerpo
Village
Zhangpima
Village
Jinrong Village

Ambient
air and
noise

Jianyan Village
XinqiaoVillage
Wanggao
Village
Xinke Village
Geyu Village
Zixia Village
Liaodong
Village
Xinnongyuan
Community
Hangdu Village
Woshao
Community

Direction

Distance
(m)

East

350

Southwest

100

Location

Classified
Environmental
Function

Environmentally Sensitive Receptors in Huayuan County
Location

Direction

Distance (m)

NA

North

50

NA

East
South

60

NA
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site
Inside the project
site

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

300
278 households
(HH),1189 persons
260 HHS, 1098
persons
419 HHS, 2109
persons
310 HHS, 1469
persons
218 HHS, 1095
persons
239 HHS, 1101
persons
217 HHS, 1055
persons
193 HHS, 912
persons
194 HHS, 843
persons
286 HHS, 1329
persons
355 HHS, 1415
persons
268 HHS, 1128
persons
187 HHS, 870
persons
245 HHS, 1131
persons
679 HHS, 3100
persons
224 HHS, 1078
persons
538 HHS, 2515
persons

Classified
Environmental
Function
Grade IIIEnvironmental
Quality
Standards for
Surface Water
(GB3838-2002)

Grade II Ambient Air
Quality
Standard
(GB3095-2012)
and Grade IIAmbient
Acoustic
Environment
Standard (GB
3096-2008).
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Table V-3: Environmentally Sensitive Receptors in Luxi County
Impact

Sensitive
Receptor

Location

Direction

Distance
(m)

N:110.05579590
Huayuanping
Along the
E:28.055837354 pipeline
Village

Ambient air
and noise

Yinjiaqiao
Community
Yanmenxi
Village

East

20

N:110.06185069

Along the
E:28.062436736 pipeline

N;110.06512213
Gantouchong
Community E;28.064093697

E

persons

and Grade II-

250 HHS, 900

Ambient Acoustic

persons

Environment

200 HHS, 800
30

N:110.06005468
E:28.052948292

500 HHS, 2000

Classified
Environmental
Function
Grade II - Ambient
Air Quality
Standard
(GB3095-2012)

Description

22

25m

persons

50 HHS, 100 persons

Standard (GB
3096-2008).
Grade IIIEnvironmental

Surfacewater Yuan River

/

E

800m

For irrigation

Quality Standards
for Surface Water
(GB3838-2002)

Table V-4:

Impact

Surface
water

Environmentally Sensitive Receptors in Yongshun County
Classified
Sensitive
Distance
Location
Description
Environmental
Receptor
(m)
Function
Grade IIEnvironmental Quality
Shi River
NA
East, 15
NA
Standards for Surface
Water (GB3838-2002)
Grade IIIEnvironmental
Quality
Lanzha river
NA
W, 350
NA
Standards for Surface
Water (GB3838-2002)
Inside project
30 HHs, 130
Yujiapu Village
NA
site
persons
Zhoujiawan

Inside project

Village

site

Ambient

Maocaowan

air and

Village

noise

Luoziwan Village

NA

NA

Center

East, 80

40 HHs, 165
persons
5 HHs, 26
persons

Southwest,

10 HHs, 42

385

persons

Grade II - Ambient Air
Quality Standard
(GB3095-2012) and
Grade II- Ambient
Acoustic Environment
Standard (GB
3096-2008).

Laosicheng
scenic Visitor

NA

NA

Southwest,

5 HHS, 30

132

persons
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Pengjiawan
Village

NA

East, 40

30 HH, 130
persons

Note: The above table is updated in November 2021 due to location change of the subproject 3.8: Yongshun County
local-featured agricultural products logistics and cold Chain base.

Table V-5:

Environmentally Sensitive Receptors in Guzhang County
Classified
Environmental
Impact
Receptor
Direction Distance (m)
Description
Function
100 HHS, 400
Qifenghu Village
N
43
persons
Dongshang
Inside the
/
15 HHS, 60 persons
Village
project site
Inside the
Paiwan Village
/
8 HHS, 32 persons
project site
Cuoxi Village
E
272
10 HHS, 40 persons
Huangtubao Village
S
42
15 HHS, 60 persons
Inside the
Jiaoxi Village
/
8 HHS, 32 persons
Grade II - Ambient Air
project site
Quality Standard
Xiaoguanping
Ambient
N
49
10 HHS, 40 persons
(GB3095-2012) and
Village
air and
Grade II- Ambient
Qiecha
Village
S
193
90 HHS, 360 persons Acoustic Environment
noise
Red Stone Forest
Standard (GB
5 HHs, 30 persons
National Geopark
E
65
3096-2008).
Museum
500 HHS, 2000
Chaye Village
SE
32
persons
150 HHS, 600
Lyoyixi Village
WN
30
persons
100 HHS, 400
Yidi Village
SE
56
persons
Red Stone forest
SE
263
50 persons
scenic spot
Grade III- Environment
al Quality Standards fo
You River
N
500
Agricultural water
r Surface Water (GB38
38-2002)
Surface
water
Grade II- Environmental
Quality Standards for
Fengtan Reservoir
E
3,500
Reserve for Rare Fish
Surface Water
(GB3838-2002)
Table V-6: Environmentally Sensitive Receptors in Jishou City
Impact

Sensitive
Receptor

Direction

Distance (m)

Description

Ambient air
and noise

Zhongshutuo
Village

SE

211

30 HHS, 120 persons

Classified
Environmental
Function
Grade II - Ambient Air
Quality Standard
(GB3095-2012) and

99

Xima Village

W

100

30 HHS, 120 persons

Grade II- Ambient
Acoustic Environment
Standard (GB
3096-2008).

Note: The above table is updated in November 2021 due to location change of the subproject 3.9: Jishou City
local-featured agricultural products production and processing base.

Table V-7: Environmentally Sensitive Receptors in Fenghuang County
Classified Environmental
Description
Receptor
Distance (m)
Function

Impact

Ambient air
and noise

Huomatuo Village

Northwest，2095

200 persons

Douziwan Village

Northwest，1809

100 persons

SHaoti Village
No. 1 separate HHs
of Shanjiang Town
Xiaxionglong Village
Zongbingying
Community
No. 2 separate HHs
of Shanjiang Town
Deshengpo Village

Northwest，1305

35 persons

North，1203

100 persons

Northeast，1454

200 persons

East，335

450 persons

Southwest，1610

80 persons

Southwest，1587

120 persons

Zaogang Village

Southwest，2629

Mailiang Village

Southwest，1481

Shanjiang Town

South，1156

Shangqiantan Village

East, 45m

Homestay points of
Shangqiantan Village

Within the project
site

Miao nationality
Museum

West, 60m

Grade II - Ambient Air Quality
Standard
(GB3095-2012) and Grade II-

530 persons Ambient Acoustic Environment
Standard (GB 3096-2008).
120 persons
5620 persons
72 HHs, 350
persons
4

HHs,

20

persons
NA

Table V-8: Environmentally Sensitive Receptors in Baojing County
Impact

Ambient
air and
noise

Surface

Sensitive
Receptor
Hangsha
Village
Hangji Village
Lvdongshan
Village
Lvdongshan
Town
Tizizhai Village
Paiji Village
Huangjing
Village
Lvdong River

Direction

Distance
(m)

Description

Northwest

774

515 persons

East

157

1611 persons

South

760

1056 persons

0

1405 persons

Inside the project
site
Inside the project
site
East

882

340 persons

2021

1528 persons

South

783

504 persons

East

650

For irrigation

Classified
Environmental
Function
Grade II - Ambient
Air Quality
Standard
(GB3095-2012)
and Grade IIAmbient Acoustic
Environment
Standard (GB
3096-2008).
Grade III-

100
water

Pangxie River
Paiji River
Lengzhai River
Painiu River

South
East
West
Northwest

1,300
890
765
11,50

Environmental
Quality Standards
for Surface Water
(GB3838-2002)

For irrigation
For irrigation
For irrigation
For irrigation

154. There are seven protection areas near the project components (Table V-9).
Component
2.2

2.3 and 3.5
3.2
3.4
3.6

Table V-9: Protection zones near the project
Nearby protection zones

Lvdongshan Scenic Area
Huyuan Gumiao River Wetland Park and Huayuan Drinking Water
Protection Zone
Culter alburnus Protection Zone and Qifeng Lake Scenic Area
Riye Town Scenic Area
Mengdong RIver Scenic Area

155. As part of the IEE process, official government letters were requested to be issued from all
relevant EEBs to confirm that (i) all project works are consistent with the approved management
plans for these sites, and (ii) the project works occur within the relevant multiple-use zones (not
strict protection zones – relevant only to the national wetland parks) for each site. All letters were
received, and scans are included below.
156. The activities of component 2.2 and Lvdongshan Scenic Area are presented in Figure V-1.
Based on Figure V-1, the activities of component 2.2 are not located at the Class I protection zone
and Class II protection zone of Lvdongshan Scenic Area. Then component 2.2 meets the
requirements and plan of the Lvdongshan Scenic Area.

Parking

lot,

research

center,

Golden

tea

demonstration garden and tea process workshop
Parking lot

Seedling greenhouse
Parking lot and GDS
Class I protection zone
Class II protection zone
Class III protection zone
Buffer zone

old tea tree protection, Golden tea demonstration garden, tea
processing workshop and exhibition and marketing center
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Figure V-1: Locations of component 2.2 and Lvdongshan Scenic Area

157. The activities of component 3.5, Huyuan Gumiao River Wetland Park and drinking water
protection zone are presented in Figure V-9 and Figure V-10. Based on Figure V-9 and Figure
V-10, the activities of component 3.5 are not located at the Class I protection zone of Huayuan
drinking water protection zone and conservation area and restoration area of wetland park. Then
component 3.5 meets the requirements and plans.
158. The activities of component 2.3 will be located at existing farmlands, agricultural base. Then
component 2.3 meets the requirements and plans.
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Management area

Publicity and education area

Development area

Conservation area

Legend
New road
Trail
Exhibition center
Forest form improvement
Foresting and fruit planting
Ecological ditch
Vegetation restoration area
of wetland park
Parking lot

Restoration area

Legend
Conservation area
Development area
Publicity and education area
Restoration area
Management area

Figure V-2: Locations of component 3.5 and Huyuan Gumiao River Wetland Park

103

Legend

Class I protection
zone of water

Restoration area

Class I protection
zone of land

Class
protection
of water

Class II protection
zone of land

II
zone

Legend
New road
Trail
Exhibition center
Forest form improvement
Foresting and fruit planting
Ecological ditch
Vegetation restoration area
of wetland park
Parking lot

Figure V-3: Locations of component 3.5 and Huyuan drinking water protection zone

159. The activities of component 3.2 and Qifeng Lake Scenic Area are presented in Figure V-5.
Based on Figure V-5, the activities of component 3.2 are located at the Class III protection zone of
Qifeng Lake Scenic Area. Waste collection will also be conducted around Qifeng Lake during
operations. The lake is a protected zone, and no works under component 3.2 will occur at the lake.
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Class I protection area

Class II protection area

Class II protection area

Newly built road

Existing road
Newly built road

Road to be reconstructed

Figure V-4: Locations of component 3.2 and Qifeng Lake Scenic Area

160. The activities of component 3.4 and Riye Town Scenic Area are presented in Figure V-5.
Based on Figure V-5, the activities of component 3.4 are located in the Scenic restoration area.
Then component 3.4 meets the requirements and planning of the Riye Town Scenic Area.

105

Component location

Legend
Core area boundary
Area boundary
Scenic protection area
Scenic restoration area
Outer area

Figure V-5: Locations of component 3.4 and Liye Town Scenic Area

161. The activities of component 3.6 and Mengdong River Scenic Area are presented in Figure
V-6. Based on Figure V-6, the activities of the renovation of homestay component 3.6 are located
at the Class I protection area, riverway slope ecological protection is located at Class I and Class III
protection area. Other activities are not located at the Mengdong RIver Scenic Area. Based on the
requirements and plan, renovation of homestay and riverway slope ecological protection can be
implemented in the Class I area of Mengdong River Scenic Area, then component 3.6 meets the
requirements and planning of the Riye Town Scenic Area.
End point of riverway slope
ecological protection

Start point of riverway
slope ecological protection
Renovation of homestay

Figure V-6: Locations of component 3.5 and Mengdong River Scenic Area
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162. Now the component 2.2, 2.3, 3.2 and 3.5 received the confirmation letters for compliance of
the components’ activities. The letters are presented in Figure V-7 .

Confirmation letter for compliance of
component 2.2’s activities (page 1)

Confirmation letter for compliance of
component 2.2’s activities (page 2)

Confirmation letter for compliance of
component 3.5’s activities (page 1)

Confirmation letter for compliance of
component 3.5’s activities (page 1)
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Confirmation letter for compliance of
component 3.2’s activities (page 1)

Confirmation letter for compliance of
component 3.2’s activities (page 2)

Confirmation letter for compliance of
component 3.2’s activities
Figure V-7: Confirmation letters for compliance
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B.

Anticipated Project Benefits and Positive Impacts

163. Environmental benefits. The Project will have positive, significant, and long-term impacts
through both structural and non-structural measures. Beneficiaries (see below) will benefit directly
through the improved rural environment by waste and sanitation management facilities and services,
improved ecological corridors, development of market-oriented local-featured agricultural products,
agricultural value chain and promotion of rural tourism. Local socioeconomic conditions are
expected to improve after the improvement of rural areas, development of market-oriented
local-featured agricultural products, enhancement of the agricultural value chain and promotion of
rural eco-tourism, bringing further indirect benefits to residents of Xiangxi Tujia and Miao
Autonomous Prefecture. The environmental benefits are as follows.
(i)

Ecological benefits. The ecological benefits of the project will be significant. It is estimated
that more than 953 ha of the forest will be improved through restoration and transformation
of forest form, about 72 ha of lakeside will be improved through phytocoenosis restoration,
and 320 ha of rare and valuable tree species reserve will be established. The total
afforestation area of the project will be 1,345 ha and will annually release oxygen by 2,778
tons, absorb CO2 by 17,160 tons, absorb SO2 by 172 tons and absorb dust by 29,845 tons.
The afforestation will also annually reduce soil erosion by 36,000 tons.

(ii)

Wastewater treatment. The WWTS will treat about 3.125 million tons of wastewater
annually and will result in an annual reduction of COD, ammonia nitrogen, BOD5 and total
phosphorus by 750 tons, 100 tons, 625 tons and 25 tons, respectively.

(iii)

Waste treatment. The project will dispose of waste 248 tons daily generated from the rural
area and will help to improve the rural environment of Xiangxi Prefecture.

(iv)

GHG emission reduction. Crop straw utilized by the project will be 20,000 tons/yr. GHG
reduction is estimated at about 28,000 tons CO2. The project will purchase of 402 solar
wastewater treatment facilities. Annual electricity generated by the solar panel is about
6,900 kWh. The mitigation factor is 0.79 (1MWh solar electricity equals GHG reduction
about 0.79 tCO2e). GHG reduction is estimated at about 2,190 tons of CO2 per year. Overall,
the project will reduce CO2 emission by 45,234 tons annually

164. Social and economic benefits. The project will result in positive socio-economic impacts
during construction and operation. The construction phase is estimated to provide over 750 skilled
and over 2,000 unskilled local jobs, though employment for the project works and supply of goods
and services. The operational phase is intended to benefit over 420,000 residents in 8 project
counties and city, including over 108,000 poor or low-income people, from improved rural waste and
sanitation management and improved quality and competitiveness of featured agriculture products.
A social development action plan has been prepared based on specific targets for poor and
low-income people.
C.

Pre-construction Phase

165. The following measures will be implemented in the engineering design and pre-construction
phase to ensure the project’s environment management readiness:
(i)

Institutional strengthening. (a) The PMO will appoint at least one full-time and qualified
environment officer in the PMO team. This officer will lead the coordination of the EMP; (b) the
implementing agencies will each assign one full-time, qualified environment officer as part of
the three LPMO teams; and (c) under the loan consulting services, the PMO will hire a loan
implementation environment specialist (LIEC) to provide external support.
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(ii) Safety measures for COVID-19. Prior to the arrival of external project personnel (e.g., workers
and consultants), the PMO will implement safety procedures and screening to ensure that all
staff are tested negative for COVID-19 and do not pose a threat to local human populations.
This will include: (i) requirement that all project personnel is tested negative for COVID-19, (ii)
external workers and consultants confirm their COVID-19 – free status to PMO prior to arrival,
and (iii) project safety and sanitation measures are distributed to all personnel and are included
as contractual requirements for all staff.
(iii) Updating the EMP. In case of any changes in the detailed project design, the EMP will be
updated as needed, including the mitigation measures and monitoring plan. This will be the
responsibility of the PMO, LPMOs, and LIEC.
(iv) Training in environmental management. The LIEC will give training in the implementation
and supervision of environmental mitigation measures to contractors and the construction
supervision companies (CSCs).
(v) Grievance Redress Mechanism (GRM). The PMO and LPMOs will implement the project
GRM at least two months before the start of construction to ensure that the related residential
communities, villages, schools and hospitals are well informed and have the opportunity to
discuss any concerns. This is further to the public consultations already conducted during
project preparation (Section VII).
(vi) Bidding documents and contract documents. The project environment management plan
(Appendix 1) will be included in all the bidding documents and contracts for procurement of civil
works, goods and services. All contractors and subcontractors will be required to comply with
the EMP.
(vii) Contractor obligations. All contractors, in their bids, will respond to the environmental clauses
in the bidding documents for EMP requirements. Prior to construction, each contractor will
develop its site EMP, based on the project EMP (Appendix 1), and assign at least a specific
person responsible for the environment, health, and safety (EHS). The site EMP shall at least
include the following: (a) surface water and ecosystem protection; (b) spill control and
management; (c) site drainage and soil erosion protection; (d) temporary traffic management;
(e) construction site access control; (f) health and safety; (g) all site-specific mitigation
measures listed in the project EMP; (h) contractor performance targets; and (i) safety measures
for coronavirus disease (COVID-19), which are listed in the EMP, to strengthen the
implementation of the mitigation measures. The site EMPs will be submitted to the PMO
environment officer and LPMO environment officers for approval, with the support from the
EEBs of Xiangxi Tujia and Miao Autonomous Prefecture, 7 counties and Jishou City.
(viii) Environmental management on construction sites. Ensure that during construction, the
PMO and LPMO environment officers, together with environmental supervision engineers from
CSCs, will be responsible for enhancing site supervision, management, and appraisal for timely
identification; and resolving any issues. Intermittent follow-up training during construction will
be conducted.
D.

Construction Phase

166. Key environmental risks anticipated due to construction include: (i) soil erosion, in particular
during afforestation and sewage pipeline laying along the rivers, as well as the construction of
WWTS, wastewater pipeline and agricultural facilities; (ii) temporary noise and traffic disturbance to
nearby villages and communities; (iii) air pollution (mainly fugitive dust); (iv) inappropriate or
uncontrolled solid waste disposal, both construction waste and domestic waste from workers; and
(v) occupational and community health and safety.
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a)

Soil erosion and earthwork balance

167. Soil erosion will occur at the project sites during construction. Without management, the
construction works may cause soil erosion, from unprotected stockpiles of soil and spoil, and
exposed surfaces from the afforestation, building foundations for the agriculture facilities and
WWTS, sewer pipeline laying, and land leveling for the components under outputs 2 and 3. Erosion
could also occur after completion of construction, where site restoration is inadequate. Soil
contamination could result from inappropriate transfer, storage, and/or disposal of chemicals, (e.g.,
gasoline, diesel, and lubricant), and solid wastes.
168. Soil erosion. Erosion rates are expected to increase during construction when the banks
and sites near water bodies are disturbed and surface vegetation and soil are damaged or disturbed.
The most vulnerable soil erosion areas for the project are the banks of lakes, spoil sites, temporary
construction roads, and other areas where surface soil is disturbed, especially on rainy days. Soil
erosion amounts during the periods of construction and recovery (generally 1-2 years after the
construction completed) were estimated based on the following formula:
2

W =
j =1

n

 (F
i =1
2

△W = 
j =1

ji

 M ji  T ji )

n

 (F
i =1

ji

△M ji  T ji )

Where W is soil erosion amount (t); △W is newly increased soil erosion amount (t), Fji is the predicted

area at certain period and unit (km2); Mji is the soil erosion intensity at certain period and unit
(t/km2.a); △Mji is newly increased soil erosion intensity at certain period and unit (t/km2.a); Tji is
the prediction period for a certain unit (a); j is the prediction period (j = 1, 2, 3, including the
construction and recovery periods; and i is prediction period (i=1, 2, 3, n).

169. The estimated spoil generated during construction period is presented in Table V-10.
Because Xiangxi has a slope topography, during the land leveling, the spoil will be mostly used for
back-fill. For most subproject works, no surplus spoil is expected (Table V-10). For subproject works
resulting in surplus spoil, this will be re-used to the extent possible, for (i) the other project works,
and (ii) other prefecture construction activities, pending the guidance and approval of the local
Urban Administration Bureau (whose responsibilities include the allocation and management of
surplus spoil). The Urban Administration Bureau will designate the locations of reuse to minimize
the transportation distance and avoid the transportation routes crossing the urban area.
Table V-10: Estimated spoil of the project Unit
Volume of soil
Volume of
to be excavated soil to be
Item
Component
(m3)
re-used (m3)
Wastewater Treatment
29,086
24,546
Zixia Lake WWTS
1,140
1,140
Miaoertan Town WWTS
1,280
1,280
Xichehe Town WWTS
1,050
1,050
Longtou community WWTS
1,420
1,420
Dalan Town WWTS
4,000
3,400
Output 1
Heshui Town WWTS
5,100
3,950
Xinglongchang Town WWTS
6,000
4,740
Majingao Town WWTS
3,000
1,800
Yilve township WWTS
780
450
Taiping Town WWTS
850
850
Danqing Town WWTS
1,872
1,872
Pushi Town WWTS (pipeline)
1,394
1,394

Surplus
volume
(spoil, m3)
4,540
0
0
0
0
600
1,150
1,260
1,200
330
0
0
0
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Item

Component

Liye Town WWTS (pipeline)
Garbage disposal
Shilan town GTS
Longtan town GTS
Malichang town GTS
Huayuan town GTS
Xichehe town GTS
Miaoertan Town GTS
Longtou Community GTS
Pushi town GTS
Dalan town GTS
Aizhai town GTS
Lvdongshan town GTS
Household Toilet Renovation
Liye Town drinking water resource protection
Xiangxi prefectural kiwi fruit and citrus seedlings
research and seedling Base
Baojing County Lvdongshan gold tea industrial park
Output 2 Upgrading of Huayuan County Zixia Lake area
local-featured agricultural base
Wuling Moutain area valuable germplasm
resources conservation
Ecological corridor construction demonstration
Guzhang County Qifeng Lake agriculture and
tourism integration demonstration
Fenghuang County Shanjiang Village tourism
demonstration
Longshan County Banyue Lake agriculture and
tourism integration
Huayuan County Zixia Lake agriculture and tourism
integration demonstration
Output 3 Yongshun County Sicheng Village agriculture and
tourism integration
Guzhang County local-featured agricultural
products logistics cold chain
Yongshun County local-featured agricultural
products logistics and cold Chain base
Jishou City local-featured agricultural products
production and processing base
Luxi County Xinnv agricultural products trading
center
Total

Volume of soil
Volume of
to be excavated soil to be
(m3)
re-used (m3)
1,200
1,200
4,126
3,184
553
553
475
475
239
239
173
173
174
174
142
142
291
291
788
460
520
260
574
220
197
197
93,184
93,184
0
0

Surplus
volume
(spoil, m3)
0
942
0
0
0
0
0
0
0
328
260
354
0
0
0

40,500

40,500

0

9,797

9,797

0

1,050

1,050

0

0

0

0

0

0

0

80,332

80,332

0

20,000

8,253

11,747

4,037

4,037

0

135,090

135,090

0

6,698

6,698

0

39,000

39,000

0

21,429

21,429

0

89,780

89,780

0

44,242

44,242

0

618,351

601,122

17,229

170. The locations of spoil disposal sites are given in Table V-11. If any additional sites are
needed, the new sites will be confirmed on compliance with selection criteria (see below).
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Component
Wastewater Treatment
Dalan town WWTS
Heshui Town WWTS
Xinglongchang town WWTS
Majingao Town WWTS
Yilve township WWTS
Garbage disposal
Pushi town GTS
Dalan town GTS
Aizhai town GTS
Fenghuang County Shanjiang
Village tourism demonstration

Table V-11: Spoil disposal sites of the project
Existing Operation
Name
Location Capacity
capacity
data

DEIA

Based on the information from the DEIA and Luxi County Land
Administration Bureau, the spoil will be used for maintenance of local rivers’
embankment
Jishou Wangjiang’ao
0.4
0.3
Jishou City
2019
Yes
spoil site
million
million
Jishou economic
0.7
development zone Jishou City 1 million
2018
Yes
million
spoil site
Based on the information from the DEIA and Luxi County Land
Administration Bureau, the spoil will be used for maintenance of local rivers’
embankment
Jishou Wangjiang’ao
0.4
0.3
Jishou City
2019
Yes
spoil site
million
million
Fenghuang County Fenghuang
3.2
1.6
2018
Yes
spoil site
County
million
million

GTS = garbage transfer station, WWTS = wastewater treatment station.

171.

The following mitigation measures for soil erosion and contamination will be adopted.

All project earthworks located within 50 m of rivers and lakes, will only be conducted
between the calendar months of October to April (the dry season).
(ii)
Plan and implement construction in staged sections (≤500 m), with one section completed
and stabilized before beginning the next.
(iii)
Define spoil disposal sites and borrow pit locations, in the construction tender documents.
(iv)
Construct intercepting channels to prevent construction runoff entering waterways.
(v)
Divert runoff from sites to sedimentation ponds before entering existing drainage, to avoid
clogging of drainage.
(vi)
Limit construction and material handling, particularly for the embankment works, during rain
(rainy season is May to September) and high winds (April to May).
(vii)
Minimize open excavation areas and trenches, including for pipeline works and
embankments to <300 m sections of active works. Use appropriate compaction techniques
for pipe trenches (sewer pipelaying).
(viii) Properly store petroleum products, hazardous materials, and wastes on impermeable
surfaces in secured and covered areas.
(ix)
Strip and stockpile topsoil, and cover (by geotechnical cloth) or seed temporary soil
stockpiles.
(x)
Provide temporary detention ponds or containment to control silt runoff.
(xi)
Stabilize earthwork areas within 15 days after earthworks have ceased at the sites.
(xii)
Rehabilitate all sediment, and spoil disposal sites, embankments, and revetments, after
completion. Properly slope or re-vegetate disturbed surfaces e.g. pipeline trenches and cut
banks. Use only native species for embankment works and landscaping.
(xiii) Situate construction camps and storage areas to minimize land area required.
(xiv) Remove construction wastes from the site to the approved disposal sites.
(xv)
Establish emergency preparedness and response plan for spills including cleanup
equipment at each construction site and training in emergency spill response procedures.
(xvi) Train contractors and crews in emergency spill response procedures.
(xvii) Conduct site inspections and monitoring for soil erosion and contamination.
(xviii) Transport to disposal sites. Transport will be over short distances (<10 km).
(i)

113

172. Measures for disposal of surplus spoil. In the event that surplus spoil cannot be re-used
and must be disposed, the disposal sites will be selected based on compliance with the following
criteria: (i) situated as close as possible to the works sites, to minimize transport costs, vehicle
emissions, and risks associated with more distant transport of spoil, e.g., vehicle accidents,
dislodging of spoil onto roads, and inadvertent transfer of invasive species or disease vectors, (ii)
located at least 500 m from the rivers and wetlands, to avoid impacts to river banks or siltation after
rainfall, (iii) avoidance of any protected areas, wetlands, waterways, flood retention areas, or other
sensitive receptors, (iv) compliance with land zoning for appropriate land use, and (v) compliance
approvals issued by the EEB and Urban Administration Bureau, subject to their site inspections and
endorsement prior to any disposal of project surplus spoil.
173. Measures to avoid soil pollution from works. To reduce the risk of soil contamination
from construction machinery, contractors will do the following.
(i)
(ii)

(iii)
(iv)
(v)

Store petroleum products, hazardous materials, and wastes on impermeable surfaces in
secured and covered areas, >500 m from waterways.
Remove all construction wastes from the site to approved waste disposal sites. Construction
waste will be regularly transported off-site by the contractor for disposal at the certified sites,
where the construction spoil (waste concrete, waste bricks and other solid waste) will be
disposed.
Establish emergency preparedness and response actions.
Provide spill cleanup measures and equipment at each construction site.
Train contractors and crews in emergency spill response procedures.

174. Inspection and monitoring. Site inspections and monitoring will be conducted by the
contractors, CSCs, PMO, LIEC, and external environment monitoring agency
b)

Water quality

175. Water quality and wastewater management. The planned lake embankments is likely to
result in soil runoff to Zixia Lake and Banyue Lake and; while inappropriate storage and handling of
fuel, accidental spills, domestic wastewater discharge from construction camps, and wash-down
water for machinery and vehicles, could contaminate water bodies. Construction wastewater will
come from washing aggregates, pouring and curing concrete, cleaning of construction sites,
machineries and vehicles, and human wastes.
176. Construction wastewater. Construction wastewater will be produced from the
maintenance and cleaning of mechanical equipment and vehicles, water from mixing and curing
concrete and lost water and soil during the construction period, which is discharged as pollutants.
During construction, there will be a total of 24 construction sites for over 4 years. Each site will
generate an estimated 0.5-2.0 m3/d construction wastewater depending on their construction
contents, with suspended solids (SS) (about 300 mg/L) and petroleum (20 mg/L) (based on rates
applied in the DEIA). If discharged in an improper manner, this has the potential to impact the
existing water bodies. Construction wastewater will not be discharged onto the surrounding soil or
into the surface water bodies like Zixia Lake and Banyue Lake. Sedimentation tanks will be held
on-site and, after settling out of solids, the upper clear liquid will be recycled for concrete mixing and
spraying the construction site for dust control, and the waste residue in the tank will be cleared and
transported to the construction spoil disposal sites. Oily wastewater will require the installation of
oil-water separators before the sedimentation tank. After site treatment, construction wastewater
will comply with the Integrated Wastewater Discharge Standard (GB8978-1996). The standard
provides the limit for pollutant concentrations and the total allowed wastewater discharge from
industries and construction sites.
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177. Domestic wastewater from construction workers. The average workforce is estimated to
be 1,100 workers in the project area (although the project scale is small, the construction sites are
numerous and scattered). Daily domestic wastewater discharge production is estimated as 0.06 m3
per worker per day. The pollutant concentrations of CODcr, BOD5 and NH3-N in the domestic
wastewater from the construction workers are assumed to be 200 mg/L, 100 mg/L and 20 mg/L,
respectively. Estimated volumes of construction and domestic wastewater are 66 m3/d and the
CODcr, BOD5 and NH3-N in the domestic wastewater will be 13.2 kg/d, 6.6 kg/d and 1.32 kg/d
respectively. According to the DEIA, about 90% of the workers will live in rented rooms in nearby
villages. Therefore the majority of domestic sewage will be discharged through the existing sewer
network after the proposed WWTS and sewer pipes putting into operation, before that, due to the
workers live in, there will be a small increase in the village's sewage discharge. For the 10% of
workers that will reside in worker camps, camp management will include a wastewater
management system. All domestic wastewater will be delivered to the WWTS through the sewer
network, i.e., the domestic wastewater generated by construction workers will not cause any new
water pollution.
178.

The following measures will be implemented to minimize water pollution.

(i)

Contractors will develop relevant measures on controlling the oil and other chemicals as part
of their site EMPs.

(ii)

Wastewater from construction activities will be collected in sedimentation tanks, retention
ponds, and filter tanks to remove silts and oil.

(iii)

All areas, where construction equipment and vehicles are to be washed, will be equipped
with water collection basins and sediment traps.

(iv)

Fuel storage, machinery maintenance workshop and vehicle cleaning areas must be located
at least 500 m away from the surface waterbody.

(v)

Storage facilities for fuels, oil, and other hazardous materials will be within secured areas on
impermeable surfaces and provided with sorbent mats and cleanup installations.

(vi)

Contractors’ fuel suppliers must be properly licensed, who shall follow proper protocol for
transferring fuel and the PRC standard of JT618-2004 (Transportation, Loading and
Unloading of Dangerous or Harmful Goods. revised).

(vii)

Earthworks along the lakes will be accompanied by measures on minimizing the sediment
runoff into the water bodies, including sediment traps.

(viii)

For afforestation and landscaping along the lakes, the base fertilizer will be fully applied to
each plant, and the application of top fertilizer is prohibited to avoid the N and P pollution to
the surface water body via surface runoff.

(ix)

Portable toilets and on-site wastewater pre-treatment systems will be installed at
construction camps with proper maintenance protocols.

(x)

Water quality will be monitored by local environmental monitoring agencies during
construction as per the EMP.

(xi)

Embankment works shall be constructed only in the dry season (late September–April).
Construction during the high-flow season (May to September) is prohibited.
c)

Air quality

179. Air pollution sources include: (i) dust from earth excavation, filling, loading, hauling, bare
earth surfaces, uncovered construction areas, and vehicle movements on unpaved roads,
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especially in windy days; (ii) aggregate preparation and concrete-mixing; (iii) vehicle and machinery
emissions (gaseous CO, hydrocarbon and NO2) during works, including repaving roads with asphalt
concrete after pipe laying (only about 350 m x `5 m asphalt roads). During the asphalt heating and
mixing process, the fuel-burning will produce smoke, and the asphalt will produce flue gas. Modern
asphalt mixing equipment in the PRC releases typical flue gas emission concentrations of 30 mg/m3,
which complies with discharge requirements of 80-150 mg/m3 of the PRC Atmospheric Pollutant
Emission Standard (GB16297-1996) and PRC Ambient Air Quality Standard (GB3095-2012), which
limits the concentration of benzopyrene at 0.0025 µg/m3 (daily average, at 100 m downwind from
the asphalt mixing station).
180. The quantity of dust generated will depend on wind, humidity of the material and earth, and
state of the site. For the project area it was estimated that under general on-site conditions (average
wind speed 1.7 m/s, and average humidity of 74%) dispersion distance is 70 m downwind. For dust
generated by transporting earth and other construction materials, the impact zone may exceed 50
m on each side of the route. Based on the locations of sensitive receptors (Section V.A), about 52
villages (1,247 households with 4,988 persons) occur within 50 m of the construction sites and may
be subject to dust-related disturbance.
181.

Mitigation measures to reduce impacts on air quality are as follows:

(i)

Spraying of water daily on construction sites where fugitive dust is being generated.

(ii)

Locating asphalt plants and mixers >500 m downwind from the nearest residential areas and
other sensitive receptors.

(iii) Dust suppression near sensitive receptors, e.g., schools, villages and residential areas.
(iv) Storing petroleum or other harmful materials in the appropriate places and covering to
minimize fugitive dust and emission.
(v)

Covering materials during truck transportation, particularly fine material, to avoid spillage or
dust generation.

(vi) Ensure vehicle and machinery emissions comply with PRC standards of GB18352-2005,
GB17691-2005, GB11340-2005, and GB18285-2005.
(vii) Timely monitoring of air quality and inspections during construction, as defined in the project
EMP (EMP).
182. The potential impacts of disturbance related to air quality are considered to be low, due to: (i)
the local weather regime, which is generally rainy rather than windy, with high relative humidity
(average annual relative humidity of 74%); (ii) the annual average wind speed is only 1.7 m/s due to
located on Wumeng Mountain area; (iii) high ground soil moisture and high vegetation coverage,
which result in a reduction of fugitive dust impact; and (iv) since January 2017, the PRC has
implemented increased controls on vehicle/machinery emissions, to protect ambient air quality: all
vehicles and construction machinery must comply with the PRC Grade V or higher emission
standard.
d)

Noise

183. The construction phase will result in increased noise levels and sudden and discontinuous
vibration impacts. Construction will involve excavators, bulldozers, graders, concrete-mixers, rollers,
and other heavy machinery. Construction noise will be temporary and localized. Estimated
construction noise values (at 5 m distance from the machinery and vehicles) are in Table V-12.
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No.
1
2
3
4
5
6
7
8
9
10
11
12

Table V-12: Testing Values of Construction Machinery Noise
Machine Type
Maximum Sound Level Lmax (B)
Excavator
85-95
Concrete mixer
86
Bulldozer (100 horse-power)
78-96
Scraper
85-95
Heavy truck
88-93 (speed up), 84-89 (steady speed)
Medium-duty truck
85-91 (speed up), 79-85(steady speed)
Drilling machine
96
Wheel loader
85-92
Vibrating roller
86
Two-wheeled two-vibrating roller
81
Asphalt concrete paver
82
Generating set
88-92

184. Estimation of noise levels. The construction equipment generates noise as a point source.
The predictive model applied in this project is:

Li = L0 − 20 lg

Ri
− L
R0

Where, Li and L0 are equipment noise levels at Ri and R0, respectively. ΔL is additional diffusion attenuation
produced by barriers, vegetation and air.

185. As for the impact of multiple construction machineries on a certain future position,
superposition of the sound level is needed:

L = 10 lg 100.1Li

186. Prediction results. Noise levels at different distances were derived after calculating the
impact scope of equipment noise during construction, as defined in Table V-6. The PRC Standard of
Noise Limits for Construction Sites (GB12523－2011, revised) specifies the noise limit in Class II
areas as 70 dB (A) during daytime and 55 dB (A) during nighttime. The standard compliance noise
impact scope (m) of different machineries is listed in Table V-13.
Table V-13: Noise Values of Construction Machineries at Different Distances [dB(A)]
Distance to Machinery
Machinery Name
15m 20m 40m 60m 80m 100m 130m 150m
200m
Excavator
71
69
63
59
57
55
53
51
49
Bulldozer
72
70
64
60
57
56
54
52
50
Loader
61
59
53
49
47
45
43
41
39
Heavy truck
69
67
61
57
55
53
51
49
47
Drilling machine
72
70
64
60
57
56
54
52
50
Concrete-mixer
71
69
63
59
57
55
53
51
49
70 (daytime)
Grade II of GB12523－2011
55 (nighttime)
55 (daytime for residential and institutional area);
70 (daytime for industrial and commercial area)
World Bank EHS Guideline
45(nighttime for residential and institutional area);
70 (nighttime for industrial and commercial area)
Source: DEIA Institute, TA Consultant.
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187. These values were compared with the locations of the sensitive receptors (Section V.A) to
see which villages would be within 40 m of construction works which exceed daytime noise levels of
70 dB(A), the threshold applied to this project under PRC standard GB12523-2011. To be
conservative, no attempt was made to distinguish between noise emissions from different types of
construction activity i.e. any works within 40 m of villages and residences were assumed to
generate noise levels exceeding the threshold and so require management.
188. A total of 6,911 households (30,501 persons) in 34 villages are estimated to be situated
within 40 m of planned works. At 40 m proximity, maximum construction noise level from the loudest
machinery will be 64 dB(A) i.e., 6 dB(A) lower than the PRC standard. Although the estimated noise
level will be below the required standard, the noise is still anticipated to cause disturbance for
residents. This requires the implementation of mitigation measures.
189. Mitigation measures. The following measures will be implemented to comply with PRC
construction site noise limits and to protect sensitive receptors.
(i)

Ensure that noise levels from equipment and machinery conform to PRC standard of
GB12523-2011 (revised). Properly maintain construction vehicles and machineries to minimize
noise.

(ii) Apply noise reduction devices and methods for high noise equipment operating within 200 m of
the sensitive sites e.g., schools, villages, residential areas (section V.A).
(iii) Locate high-noise activities (e.g., rock crushing) >1 km from sensitive areas.
(iv) Prohibit operation of high-noise machinery, and movement of heavy vehicles along urban and
village roads, between 20:00 and 07:00, in accordance with Hunan provincial regulations.
(v) Take special caution at construction sites that are close to such sensitive sites as schools and
villages. When construction activities are unavoidable during the school seasons, the use of
heavy equipment will be restricted to weekends and non-class hours.
(vi) Place temporary hoardings or noise barriers around noise sources during construction.
(vii) Monitor noise at sensitive areas at regular intervals (EMP monitoring plan in Appendix 1). If
noise standards are exceeded, equipment and construction conditions shall be checked, and
mitigation measures shall be implemented to rectify the situation.
(viii) Conduct regular interviews with residents/villagers adjacent to construction sites to identify
noise disturbance. Community feedback will be used to adjust the work hours of noisy
machinery.
(ix) Concrete mixing is prohibited. Commercial concrete will be purchased.
(x) If needed, discuss with residents the need for other measures: (a) temporary relocation away
from the construction; and/or (b) provision of hearing protection equipment, during occasions of
short duration high noise.
190. Based on effective implementation of these measures, the net impact of noise disturbance is
expected to be moderate, as: (i) stone material is commercially available, and there will be no
on-site stone crushing; (ii) the GTS and WWTS are 1-2 story, low-rise structures which do not
require deep foundations: they will be built without using high noise pile drivers or drilling machines.
In addition, the planned sites of these facilities are not located next to settlements; (iii) for the
embankment works, WWTS and sewer pipes, and afforestation, the noisiest machinery to be used
will be medium-sized excavators, bulldozers, loaders and trucks; (iv) no nighttime construction; and
(v) the extent of noise disturbance to individual villages will be shorter than the total construction
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time for the project. Overall, noise management will require close attention during project
implementation.
e)

Vibration

191. Mechanical vibration during the use of work machinery may be sudden and discontinuous,
which can cause stress among workers and communities. To reduce this risk: (i) high noise
activities, such as compaction operations, will be prohibited at night; (ii) communities will be
consulted prior to large earthworks to ensure they are informed and to avoid sensitive timing, e.g.,
exams at nearby schools or festivals. The Japanese Handbook of Environmental Impact
Assessment provides measures of vibrations caused by construction machinery (Table V-14).
Equipment
Vibratory hammer
Roller
Diesel truck

Table V-14: Vibration Levels of Construction Machinery (Unit: dB)

At 5 m
75
58
62

At 10 m
67
53
58

At 20 m
48
50
54

At 30 m
44
48
51

192. The table shows that the requirements for residential and cultural areas, as specified in
Environmental Vibration Standard for Urban Areas (GB10070-88) is met at a distance of >10 m
from the vibration source. Mitigation measures include a prohibition of compaction operations at
night, which will effectively reduce the vibration impact. No sensitive receptor site is closer than 20
m from a construction area, although some residential areas are between 20 m and 100 m of
construction areas. Overall, the impact of vibration is considered to be low, due to: (i) stone material
is commercially available, and there will not be any on-site stone crushing; (ii) no structures require
the use of pile hammers (high noise and vibration); and (iii) only medium-sized trucks will be used.
f)

Solid waste

193. The solid waste generated will comprise construction and domestic waste and include
packaging materials and waste generated during equipment and pipeline installation and cleaning.
The average workforce is estimated at 1,100 workers in total (the DEIA). Daily domestic solid
wastes production is estimated as 0.5 kg per worker per day (550 kg/d in total). About 90% of the
workers will live in rented houses in nearby villages, and about 10% will live in worker camps. For
the workers living in rented apartments, their daily rubbish (about 495 kg/d) will be collected and
disposed of through the existing municipal rubbishes collection systems in the district. For the
rubbish from the worker camps (55 kg/d), covered garbage bins will be installed in the camps, which
will be the responsibility of the construction contractors to provide sufficient garbage bins at proper
locations and ensure they are protected from birds and vermin and emptied regularly, and transport
to the local domestic waste landfill (section III.C) for disposal. Assuming the average construction
days in a year is 270, the estimated domestic waste generated by the project is 594 tons in about 4
years construction, in which only 10% (59.4 tons) generated from the worker camps.
194.

The following measures will be undertaken to manage construction and worker waste:

(i)

Covered garbage collection bins will be installed at each construction site. It will be the
responsibility of the contractors to provide sufficient garbage bins at proper locations and
ensure that they are protected from birds and vermin and emptied regularly (using the local
municipal solid waste collection system by sighing contracts between the contractor and the
local sanitation authority). The contractors’ responsibility is included in the EMP and will be
included in bidding documents and construction contracts.
Construction waste will be recycled and reused to the extent possible (including wood,
concrete, and brick debris). The remaining waste will be transported to the construction
waste disposal site designated by the XPG, in according with the Law on the Prevention and

(ii)
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Control of Environmental Pollution by Solid Waste of the PRC and scrap material and
demolition waste disposal standards promulgated by the PRC’s Ministry of Housing and
Urban-Rural Construction.
g)

Ecology

195. Vegetation and flora. The vegetation to be removed during works comprises secondary
growth of trees and shrubs, including Hunan pine (widely planted in the reservoir basin), mulberry,
Elaeagnus elata, Hunan hazelnut, and other common species. This clearance will mainly be from (i)
the sewage pipeline construction (linear narrow area) and (ii) some of the embankments. Almost no
tree cutting is expected for the planned sites of the GTS (located in towns and townships), pipelines
and WWTS.
196. Impacts on fauna. Risks to fauna during construction include: (i) pollution of aquatic
habitats (rivers, streams) from construction wastewater (oils, fuels) and/or domestic wastewater
from workers, which may impact fish as well as amphibians and aquatic invertebrates; and (ii) noise
and visual disturbance to birds, mammals, reptiles, and/or amphibians. Mitigation measures have
been developed to avoid and reduce the risk of water pollution (Sections V.D). Noise and visual
disturbance will be temporary. Based on this analysis, the location of work sites, documented
ecological values, and modified nature of most sites, the risk of ecological impacts by the project is
assessed to be low. The following mitigation measures will also be implemented for ecological
protection.
(i)

Clearance of vegetation will be restricted to specific construction sites.

(ii) Prior to construction, vegetation and habitats will be clearly demarcated as no-go zones for
workers and machinery.
(iii) Cleared sites will be immediately re-vegetated afterward.
(iv) All re-vegetation will use native plant species of local origin, to maintain genetic fitness and
reduce the risk of introducing non-local and invasive species.
(v) Afforestation subcomponent. (a) Detailed designs will be by a combined team of ecologist and
forestry specialist (not a forestry specialist alone or infrastructure engineer)
(vi) To minimize the risk of soil and water pollution from the use of agricultural chemicals, the
following measures will be applied to all planting activities: (a) no top-dressing fertilizer will be
applied, either during establishment of plantings or during operation and maintenance.
Fertilizers will only be applied at the base of plants, to reduce the risk of non-point source
pollution, (b) fertilizers will be organic, not chemical-based, and (c) for pesticides, in general,
pesticide use will be avoided as far as possible (see Section V.E.d).
h)

Community and worker health and safety

197. Construction may cause unexpected interruptions in public services and utilities because of
damage to pipelines for water supply and drainage, as well as to power cables and communication
cables. Roads in the project areas are mainly narrow mountain roads, and the risk of traffic accidents
may increase with construction traffic. Most of the proposed sites are located in rural areas, and only the
garbage transfer stations (GTS) will, by necessity, be located within townships. Contractors will
implement the following EMP measures to reduce risks to community health.
(i)

Traffic management. A traffic management plan will be prepared by the contractor, to be approved
by the traffic management administrations of Xiangxi before construction. The plan will include
provisions for diverting or scheduling construction traffic, regulating traffic at road crossings,
selecting transport routes to reduce disturbance to regular traffic, reinstating roads, and opening
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them to traffic as soon as the construction is completed.
(ii) Underground facilities survey and protection. Pipeline construction activities will be planned so
as to minimize disturbances to utility services. If any utilities are disturbed by the construction
activities, they will be rectified immediately by the contractor in coordination with the utility provider.
During this rectification period, the users will be provided with alternatives such as the provision of
water supply through tankers if the water supply pipes are broken.
(iii) Information disclosure and public consultation. Villagers, residents, and businesses will be
informed in advance through media, information boards, and public consultations (Section VII),
including the dates, duration, and scope of planned works.
(iv) Construction site protection. Clear signs will be placed at construction sites in view of the public,
informing people about the project GRM, and warning people against potential dangers such as
moving vehicles, hazardous materials, and excavations, and raising awareness on safety issues.
Heavy machinery will not be used at night. All sites will be secured, disabling access by the public
through appropriate fencing whenever appropriate.
(v) Excavated sites and protection. Pipeline construction activities will be planned so as to minimize
disturbances to utility services. Open trenches will be fenced and cordoned off to prevent access by
the general public and reduce the risk of persons accidentally falling in.

i)

Occupational health and safety

198. The construction industry is considered to be one of the most hazardous industries.
Intensive use of heavy construction machinery, tools, and materials present physical hazards,
including noise and vibration, dust, handling heavy materials and equipment, falling objects, work
on slippery surfaces, fire hazards, and chemical hazards such as toxic fumes and vapors.
Contractors will each prepare an environmental, health and safety management plan (Table EMP-2
of Appendix 1), which will include the following.
(i)

Provide a clean and sufficient supply of freshwater for construction sites and camps.

(ii)

Provide an adequate number of portable on-site latrines at construction sites and work camps
and ensure that they are cleaned and maintained in a hygienic state.

(iii) Garbage receptacles at construction sites and camps will be set up, which will be periodically
cleared to prevent the outbreak of diseases.
(iv) Provide personal protective equipment to comply with PRC regulations, e.g., safety boots,
helmets, gloves, protective clothing, goggles, earplugs.
(v)

Emergency preparedness and response plan for accidents and emergencies, including
environmental and public health emergencies associated with hazardous material spills and
similar events. These plans will be submitted to the local EEBs for review and approval.
Emergency phone link with hospitals in the project area will be established. A fully equipped
first-aid base in each construction camp will be organized.

(vi) A records management system that will store and maintain easily retrievable records against
loss or damage will be established. It will include documenting and reporting of occupational
accidents, diseases, and incidents. The records will be reviewed during compliance monitoring
and audits.
(vii) Occupational health and safety matters will be given a high degree of publicity to all work
personnel and posters will be displayed prominently at construction sites.
(viii) All workers will be given basic training in sanitation, general health and safety matters, and
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work hazards. An awareness program for HIV/AIDS and other communicable diseases will be
implemented for workers and the local communities.
(ix) Core labor 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 pay women’s wages directly to them; and (iv) not
employ child or forced labor. Specific targets for employment have been included in the project
gender action plan.
(x)

COVID-19 health and safety plan. The project EMP will include a coronavirus (COVID-19)
health and safety plan to address COVID-19 health risks. The plan will be prepared in line with
government regulations and guidelines on COVID-19 prevention and control, and in
consultation with public health agencies in the area. The plan will include (i) measures to
record the locations that workers have visited/lived immediately before and during project work;
(ii) schedules for disinfecting/cleaning offices, yards, stores and labor camps; (iii) measures to
implement temperature checks and other health checks on-site; (iii) physical distancing
measures, particularly in worker camps; (iv) requirements for mandatory use of personal
protective equipment such as facemasks, and provision of handwashing stations, hand
sanitizers, and other appropriate protective measures; (v) how workers and residents living
near project sites will be provided with information to protect themselves from COVID-19; (vi)
procedures to be adopted in the event a worker is suspected of having contracted COVID-19;
and (vii) other COVID-19 prevention and control measures appropriate for the local context.

199. It is expected that these risks can be effectively managed through the implementation of the
EMP, including mitigation measures, capacity building, inspection, supervision, and reporting.
j)

Physical cultural resources

200. No cultural heritage or archaeological sites are known from the project area. However,
construction activities have the potential to disturb unknown underground cultural relics. The Hunan
Provincial Government issued the “Regulation for strengthening the management of cultural relics”
on 4 August 2017, which states: The project implementing agency shall report to Hunan Provincial
Administration of Cultural Relics in advance, and the cultural relics discovered during the
construction shall be reported in a timely manner and effective protection measures shall be taken.
The cost for any archaeological survey, exploration or excavation required for construction shall be
included in the project budget.” The EMP mitigation measures include immediate suspension of
construction activities if any archaeological or other cultural relics are encountered. Local Cultural
Heritage Bureaus and the PMO will be promptly notified. Construction will resume only after
investigation and with the permission of the appropriate authority. The clause for protection of
unknown underground cultural relics will be included in construction contracts.
k)

Socioeconomic impacts

201. Most of the planned project facilities are located close to communities in towns and villages.
Construction works may cause unexpected interruption to municipal services, e.g., in case of
unintended damage to pipelines or transmission lines for water, drainage, gas, and/or electricity.
Altered traffic flows and increased occurrence of slow-moving heavy vehicles may cause traffic
jams and delays. These impacts will be localized and temporary. They will be managed through
ongoing consultations with communities during construction (as well as operation), that will build on
the consultations conducted during project preparation (Section VII), and measures for community
health and safety, including a traffic management plan (Section V.D.h). These measures are
included in the project EMP (Attachment 1). The project is category B for involuntary resettlement
under ADB’s SPS and will involve the use of over 11,000 mu of land. No households will be
physically relocated, but around 61 households (over 260 persons) will be affected through land
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acquisition impacts. These issues have been resolved through the preparation of detailed
socio-economic assessments and Resettlement Plans, which contain the final project figures and
are available on the ADB project website (together with this IEE and the other project documents).
E.

Operation Phase

202. Key operational risks assessed were: (i) air pollution due to odor and/or exhaust emissions
from the GTS and WWTS, including ammonia, H2S; (ii) groundwater, surface water, and/or soil
pollution from leachates from the GTS, sludge from the WWTS. Other operational risks are
inadequate maintenance of the afforestation plantings, coolant leakage; (iii) increased waste from
the increased tourists; (iv) waste from the industrial and agricultural facilities. All facilities will be
under the management of the PIUs. Each PIU will develop operation and maintenance (O&M)
procedures for each subcomponent and will receive training in environment-friendly O&M from the
construction companies.
a)

Garbage transfer stations

203. Operation of the four GTS will: (i) generate odor and leachates; (ii) generate dust and traffic
noise by the collection and transferring vehicles; (iii) require efficient separation of waste materials
prior to landfill treatment; and (iv) require clear operating procedures and personnel training for
worker and community health and safety. Inadequate O&M could potentially attract pests. A GTS
facility operation manual will be developed and include operating schedule, staff roles and
responsibilities, procedures for waste collection, transport and sorting, handling of hazardous
materials and leachate, maintenance of facilities, employee training, health and safety, and record
keeping. A detailed waste collection schedule and route will be developed for each GTS. Drivers for
transporting rubbish will be trained to drive safely and at prescribed speed limits.
204. Leachate. The accumulated waste in each GTS, and the use of disinfectant, will generate
leachates with possibly high pollutant concentrations. The GTS floors will be designed with
drainage to capture runoff. This will be stored in sealed leachate storage tanks, to avoid seepage
and pollution of nearby environment. The leachate will be transported in sealed containers in the
waste collection vehicles to the local landfills for final treatment.
205. Odor and noise control. Odor and noise nuisances are the two major concerns of
residents near the GTS. Since all the GTS are planned as horizontal compaction type, only limited
noise will be generated during compaction at the level about 60-70 dB(A), and no major noise
impact is expected around the GTSs according to the DEIA. Also for reduction of the odor and noise
impacts at the GTS, the project design includes: (i) a minimum width of buffer zone and green belt
around each GTS, to comply with PRC Technical Specifications for Domestic Solid Waste Transfer
Stations (CJJ47-2006); (ii) the GTSs will be fully closed to minimize release of odors to the
surrounding environment – ventilation is ensured in the designs; (iii) equipment and GTSs will be
regularly cleaned with disinfectant to maintain hygiene, reduce the risk of disease, and control odor
and pests. And the other measures below will be implemented to minimize operational impacts at
the GTSs to acceptable levels:
(i) Coordinate planning of this component with component on environmental education of
residents, to maximize recycling and reuse prior to solid waste collection.
(ii) Install >3 m wide buffer zone and greening belt > 2 m wide around GTS (in accordance with
PRC Technical Specifications for Domestic Solid Waste Transfer Stations).
(iii) Sorting at the station to extract items for recycling or on-selling e.g., metals.
(iv) Transport vehicles to have sealed containers to minimize odors and leakage. The vehicles will
be washed before leaving station once emptying the garbage.
(v) Station to have drainage channels to capture any leachate.
(vi) Transport leachate in sealed containers to on-site leachate treatment plant at local landfills for
treatment and disposal.
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Store solid waste in sealed containers and rooms to minimize odors.
Transport compacted rubbish on a daily basis to local landfills.
Regular cleaning with disinfectant to reduce odors and disease risk.
Train staff in O&M safety. All workers to be equipped with labor protection supplies, including
gloves and strong footwear (see below).
(xi) Town or township government may contract a 3rd party for O&M, and transport and collection
of solid waste.
(xii) Fire extinguishers are in place at the stations.
(xiii) Regular consultation with residents to identify potential issues, e.g., odor-related disturbance
(vii)
(viii)
(ix)
(x)

206. Protective equipment and training for the GTS personnel. Rubbish collection,
transferring and treatment workers face environmental and work hazards, many of which are
unpredictable since the content of the waste changes continually. These include: (i) infectious
disease from organic/biological wastes; (ii) acute and chronic toxicity from household chemicals,
solvents and other chemicals being discarded. Since the organic/biological waste is not collected
and transported to the GTS, no potential health risks are expected. The potential risks to household
chemicals are also expected to be low except when industrial wastes find their way into the
residential stream) since household chemicals are usually not very toxic and only relatively small
amounts are present; (iii) exposure to heat, cold and bad weather; (iv) noise at harmful levels when
heavy machines operate in confined spaces; (v) physical hazards such as slips and falls, puncture
wounds, lacerations and abrasions, muscular strains, sprains and repetitive motion injuries; and (vi)
airborne dust and particles. The GTS workers will receive training and be provided with personal
protective equipment. Training will cover rights and responsibilities of workers under the PRC’s
labor law; identification of chemical, physical, and biological risks at the site; safe practices and
operating procedures; the role of engineering controls and personal protective equipment in
preventing injuries and illnesses; procedures for reporting injuries and illnesses; and procedures for
responding to emergencies. The topics have been included in the EMP. Personal protective
equipment will be provided to employees. Shower facilities will be available. First medical aid kits
will be provided.
207. All employees will be trained in health and safety measures and to identify problems such as
the accidental release of wastes from trucks, or the risk of “hot loads.” This is where wastes have
been disposed which is partly burning or smoldering (but which is unnoticed by residents or the
vehicle drivers), is subsequently collected, and a fire starts within the waste collection vehicle or
back at the GTS. Fire safety equipment will be present in the stations and collection vehicles.
Emergency plans will include immediate reporting to the local fire station and warning local
neighbors.
b)

WWTS

208. Potential risks considered were: (i) the possibility that influent received by the WWTS, and
subsequently, the sludge generated, could contain heavy metals. This could lead to health risks if
the sludge is utilized for farming; (ii) the possibility that treatment is inadequate and still leads to
downstream water pollution; and (iii) poor O&M and/or response time to rural power failures or other
issues that might lead to the reduced operational efficiency of the WWTS. These risks are assessed
to be low: (i) the designs are maximized to benefit water quality. The effluent will be treated to 1B
standard, the highest possible; (ii) the volume of treated effluent and sludge that will be generated is
small, reflecting the small villages the WWTS are servicing; (iii) sludge will only need to be disposed
of every 1-2 years and will be disposed of in the local landfill, the risk of heavy metal contamination
due to the WWTS is considered small; and (iv) electricity and O&M requirements will be small
(Section III.B). The WWTS designs are simple and robust. Emergency response procedures will be
prepared during the detailed engineering designs and will ensure timely response in the event of a
power failure and the need for intermittent monitoring of the stations.

124

c)

Noise

209. Noise sources during operation will be mainly from WWTS, GTS operation, industrial and
agricultural activities) and will include farm machinery, vehicles, processing, and the public market
areas. Nonetheless, to further mitigate noise impacts, the project will do the following.
(i)

Low-noise equipment will be used as far as possible, and noise reduction measures such as
noise elimination, shock absorption, insulated enclosures and sound dampening materials on
exterior walls will be implemented.

(ii)

All equipment will be properly maintained to minimize noise.

(iii) Appropriate noise protective equipment will be provided to the workers who are likely to be
exposed to high noise level environments to meet the requirements in occupational exposure
limits for hazardous agents in workplace Part 2: physical agents (GBZ 2.2-2007) and EHS
Guidelines on occupational health and safety (OHS).
(iv) Layout for subproject sites will be planned to reduce noise levels in nearby communities.
d)

Chemicals

210. The project activities to support agricultural improvement, plantings, and afforestation
present risks to soil and water quality and/or community and worker health and safety from the
improper handling, use, storage, or disposal of chemicals e.g., chemical fertilizers, pesticides, and
fuel or oils from project machinery and vehicles. These risks will be minimized as follows.
211. Agricultural fertilizers and pesticides. (i) All project activities will only use organic fertilizers
(estimated volume of around 8,600 tons/year; Table V-15) and pesticides. No chemical fertilizers
will be used. (ii) No chemicals will be used that are listed as hazardous under Classes I or II by the
World Health Organization, or which are listed as prohibited or for strictly controlled use under PRC
regulations for pesticide management. (iii) As far as possible, the use of chemical pesticides will be
avoided: a key aim of the project is to demonstrate environmentally sustainable “green” agriculture.
Any pesticide use will be strictly controlled, and in accordance with the requirements of the Ministry
of agriculture and Rural Affairs, will be degradable and non-toxic. The project facilities will instead
apply physical methods to control pests, including insecticidal lamp, sticky traps and biological
methods. (iv) Training in integrated pest management will be provided as part of the project
capacity building. This will include procedures and guidelines under PRC regulations and World
Bank Environmental, Health, and Safety Guidelines for Annual Crop Production.10 This will include
conformance to best-practice procedures for the safe handling, use, and storage of chemicals, to
help reduce pesticide use and risks to worker and community health and safety.
Table V-15: Estimated organic fertilizer consumption of the project
Component
Estimated annual organic fertilizer (tons per year)
2.1
1,500
2.2
3,300
2.3
5,00
2.4
1,800
3.2
170
3.3
72.5
3.5
1,665
3.6
88
Total
8,600.5
10

World Bank Group. 2016. Environmental, Health, and Safety Guidelines for Annual Crop Production. Washington.
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212. Other chemicals used in operations e.g., machinery fuels and oils. The following measures
will be applied.
(i)
(ii)
(iii)

(iv)
(v)
(vi)
(vii)
(viii)
F.

A registry of all activities that involve the handling of potentially hazardous substances will be
developed, including protocols for the storage, handling and spill response.
All chemicals, toxic, hazardous, and harmful materials will be transported in spill-proof tanks
with filling hoses and nozzles in working order.
All chemicals, toxic, hazardous, and harmful materials will be stored in secure areas with
impermeable surfaces and protective dikes such that spillage or leakage will be contained from
affecting soil, surface water or groundwater systems. The area should be a 110% volume of
storage capacity. Their usage will be strictly monitored and recorded.
Good housekeeping procedures will be established to avoid the risk of spills.
Spills will be dealt with immediately, and personnel will be trained and tasked with this
responsibility.
Workers will be properly trained before handling hazardous wastes and have the required
protective equipment.
Hazardous waste will be temporarily stored in closed containers away from direct sunlight,
wind, water and rain in secure designated areas with impermeable surfaces and protective
dikes such that spillage or leakage will be contained.
Hazardous wastes, including pesticides, waste chemicals and waste ion exchange resin, will
be collected and disposed of by licensed contractors.
Indirect, Induced and Cumulative Impacts

213. Indirect impacts are adverse and/or beneficial environmental impacts that cannot be
immediately traced to the project activity but can be causally linked. Induced impacts are adverse
and/or beneficial impacts on areas and communities from unintended but predictable developments
caused by a project which may occur later or at a different location. Cumulative impacts are the
combination of multiple impacts from existing projects, the proposed project, and anticipated future
projects that may result in significant adverse and/or beneficial impacts that would not be expected
in case of a stand-alone project.11
214. Indirect impacts. These include (i) the generation of more waste and wastewater, due to
increased tourist flows and improved cold chain logistic facilities, and (ii) increased use of pesticides
due to improved agriculture development in the region. These risks are considered low: (i) the
project interventions in waste and waste management facilities, and existing landfills could meet the
additional waste generation from the tourism and agriculture development; (ii) the design capacity
for the wastewater treatment plants are based on population growth projections for Xiangxi and its
development master plan, and (iii) pest control in all agricultural production will adopt green pest
control technologies.
215. Induced impacts. The project will result in increased rural domestic waste collection, which
will increase the load on the existing capacity of local landfills and will shorten their service life.
216. Cumulative impacts. The following paragraphs focus on cumulative changes to water
quality and quality of life for residents. The cumulative impacts of the project, in combination with
existing and future projects in similar sectors, will help to address the ongoing environmental
problems in the rural areas of Xiangxi. The project has been designed to align with the local and
provincial development plans and minimize its contribution to cumulative impacts.
217.

Improved water quality. The project will collect domestic wastewater in rural areas and

11 ADB. 2011. Sourcebook for Safeguard Requirement 1: Environment. ADB. Manila.
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towns for treatment. The current project alone is expected to result in meeting Class IA and IB
standard for all wastewater discharges into the rivers. Without the project, the domestic wastewater
is discharged to nearby surface water bodies without any treatment posing a great threat to the
water quality of these surface water bodies. With the project, the water quality of these surface
water bodies will be improved and the water quality of the rivers which will accept the treated
domestic wastewater of the project will not be degraded. The project-funded sewage pipeline
networks and WWTPs will service existing and new un-connected areas and support the Xiangxi
Prefecture targets, i.e.: (i) the project will achieve 80% wastewater treatment rates in towns; (ii) 100%
wastewater treatment rates in villages; (iii) and 90% sanitary toilets for households. These benefits
will be supported by continuing government efforts to enforce pollution regulations for local industry
and future land use development, which will be located away from the riverbanks and other natural
water bodies.
218. Improved quality of life for residents, including poverty reduction. The project will
directly improve the living conditions of a large number of residents in the project areas, as follows:
(i) over 22,800 households (representing about 91,800 people, based on the 2020 population
census) will receive new and/or improved sewage pipeline coverage, (ii) over 28,900 households
(about 112,400 people) will have access to improved solid waste collection, and (iii) over 5,400
households (about 22,300 people) will benefit from sanitary toilets. Overall, the project, along with
the existing developments, will contribute to the improvement of quality of life to the population of
Xiangxi through improved access to sanitation and improved domestic garbage management
services. The project activities in outputs 2 and 3 will contribute to overall poverty reduction in the
Xiangxi through increased opportunities for farming featured agricultural products and agricultural
incomes, enhanced rural job skills, new employment opportunities, and reduced health and hygiene
risks though environmental protection and green development.
G.

Climate Change and Greenhouse Gas Emissions

219. A climate risk vulnerability assessment (CRVA) was conducted by the TA Consultant to
identify the risk climate change presents to project viability, assuming a design life of 30-40 years.
220. The annual temperature has increased, especially since the 1990s: The annual mean
temperature in Xiangxi increases at a warming rate with 0.15°C/10a, larger than the trend of annual
maximum with the warming rate about 0.14°C/10a, and less than the trend of annual minimum
temperature with the warming rate about 0.21°C/10a. The warming starts after the 1990s and has
been successively warmer than any previous decades till 2018. There are consistent warming for
the counties in Xiangxi with the warming trend of annual mean temperature ranged from 0.10°C/10a
in Luxi to 0.20°C/10a in Longshang, the warming trend of annual maximum temperature ranged
from 0.04°C/10a in Luxi to 0.22°C/10a in Longshan, and the warming trend of annual minimum
temperature ranged from 0.14°C/10a in Yongshun to 0.29°C/10a in Luxi.
221. The annual precipitation features slightly decreasing trend with big annual variability: The
average annual total precipitation in Xiangxi fluctuates with a slight decreasing trend with
4.7mm/10a; however, the inter-annual variations increases, especially since the 2000s. The
changing trends of annual precipitation in the counties of Xiangxi show inconsistent with increasing
in Yongshun (2.5 mm/10a), Jishou (6.9 mm/10a)Luxi (12.7 mm/10a) and Fenghuang (6.3 mm/10a),
and decreasing in Longshan (4.8 mm/10a), Huayuan (22.9 mm/10a), Baojing (9.1 mm/10a) and
Guzhang (23.9 mm/10a).
222. Changes in annual temperature and precipitation during 2020-2099: In Xiangxi,
projected changes of annual mean temperature under RCP4.5 and RCP8.5 scenarios for the 2020–
2099 show that there will be substantial warming in the future (Figure V-8). The increasing trend for
2020-2099 will be about 0.13°C /10a and 0.39°C /10a for annual mean temperature, 0.15°C /10a
and 0.43°C /10a for annual maximum temperature, 0.12°C /10a and 0.37°C /10a for annual
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minimum temperature under RCP4.5 and RCP8.5, respectively. In general, the greater temperature
rises for the late 21st century, and greater values under RCP8.5 compared to RCP4.5 are found. As
shown in Figure 6, warming follows a similar magnitude prior to 2060 under RCP4.5 and RCP8.5,
indicating that warming is less scenario dependent in the first half of the 21st century. In the later
half, however, the temperature continues to rise almost linearly under the RCP8.5 scenario, while
quasi stabilization is found for RCP4.5.

Figure V-8: Projected changes in the annual mean (T_mean), annual maximum (T_max) and annual
minimum (T_min) temperature and annual precipitation (PCP) for 2020-2099 under RCP4.5 and RCP8.5 in
Xiangxi (baseline: 1986-2005)

223. In Xiangxi, there is slight decreasing trend projected for annual precipitation under both
RCP4.5 and RCP8.5 during 2020-2099. Moreover, the inter-annual variations will be large under
both RCP4.5 and RCP8.5 compared with baseline period.
224. In Xiangxi, the spatial pattern for projected annual temperature changes shows that annual
mean temperature will increase about 0.90-1.02℃ under RCP4.5; and increase about 1.08-1.18℃
under RCP8.5 during 2021-2050. The projected warming range is larger than 0.96℃in the east and
north of Xiangxi and is higher than that in the middle and west of Xiangxi, and the warming is lower
than 0.92℃ in the southwest of Xiangxi under RCP4.5. The projected warming range is larger than
1.16℃ in the northeast of Xiangxi, which is higher than that in the middle and west of Xiangxi under
RCP8.5 (Figure V-9).
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Figure V-9: Projected annual mean changes of temperature in the period of 2021-2050 under (a) RCP4.5
and (b) RCP8.5 in Xiangxi (units: °C)

225. In Xiangxi, the spatial pattern for projected annual mean precipitation changes shows that
annual precipitation will increase about 1.0%-2.5% in the north of Xiangxi; and will decrease about
0%-5% in the middle and south of Xiangxi under RCP4.5. The projected annual precipitation will
decrease consistently, about 0%-10% in Xiangxi (Figure V-10).

Figure V-10: Projected annual mean changes of precipitation in the period of 2021-2050 under (a) RCP4.5
and (b) RCP8.5 in Xiangxi (units: %)

226. Greenhouse gases emissions and reductions. The GHG emissions in the project will
mainly result from the use of electricity to run the project facilities such as WWTS, GTS, and offices
during the O&M. Annual power consumption for the various subprojects and respective GHG
emissions are presented in
227.

228.

Table V-16. The annual GHG emissions from the project are estimated at 2,116 tons of CO 2.
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Component
1.1
1.2
2.1
2.2
2.3
2.4
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
Total

Table V-16: Annual power consumption of the project
Estimated annual power
Estimated annual GHG
consumption (kWh)
emission
2,838,800
348.9
122,600
15.1
70,200
8.6
439,400
54.0
141,100
17.3
318,000
39.1
0
0
77,600
9.5
1,221,800
150.2
211,200
26.0
437,700
53.8
214,300
26.3
4,729,400
581.2
1,474,500
181.2
1,586,800
195.0
3,336,000
410.0
17,219,400
2,116.3

Note: Based on the China Power Sector Annual Development Report 2020 issued by CEC (China Electricity Council), the
CO2 emission factor of power generation was 577 g/kWh in 2019.

229. Solar power usage. The project will purchase of 402 solar wastewater treatment facilities
reduction measure. Annual electricity generated by solar panel is about 6,900 kWh. The mitigation
factor is 0.79 (1MWh solar electricity equals GHG reduction about 0.79 tCO2e). The GHG reduction
is estimated at about 2,190 tons of CO2 per year.12
230. Crop straw resource utilization. The capacity for crop straw resource utilization is 20,000
ton/yr. GHG reduction is estimated at about 28,000 tons of CO2 per year.
231. Vegetation carbon sequestration. The project will improve the forest quantity and quality
in the project through the planting area of woody plants in 1,375.33 ha. In the PRC, the annual
carbon sequestration capacity of forest is estimated to be 0.3-12 t C/ha.yr depending on forest type,
species, and age, as well as soil, water, and weather. Considering the weather conditions of Xiangxi,
the value of 3.4 t C/ha.yr is applied for afforestation. The carbon sequestration is estimated at about
17,160 tons of CO2 per year.
232. Net Emissions. The total CO2e emissions generated by the project, every year during the
operation, will be about 2,116 tons/annum. While the total CO2e reductions from the project will be
about 47,350 tons/annum. Hence, the net GHG emissions from the project will be minus 45,234
tons/annum. Thus, the project will result in a net carbon sink of 45,234 tons of CO2e per year. These
levels are below ADB’s threshold of concern for GHG emissions (100,000 tons CO2e per year). The
estimated costs of GHG mitigations are given in Table V-16.

12

Calculated based on Baseline Emission Factors for Mitigation Project of China Regional Power Grid in 2017 published
by the MEE.
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Table V-17: Climate mitigation measures cost estimation within the project
Estimated GHG
Estimated
Emissions Reduction
Mitigation Costs
(tCO2e/year)
($ million)
Mitigation Activity
Mitigation Finance Justification
Install solar panels
4.09
Cost of the solar panels.
to 402 wastewater
(ADB loan: 4.09)
2,190
treatment facilities
Integrated
0.95
Develop ecological circular
utilization of crop
(ADB loan: 0.95)
economy through processing crop
28,000
residuals
residuals into feeds for livestock
development with processing
capacity is 20,000 tons annually
Improvement of
9.26
Construction of ecological corridor,
forest form and
(ADB loan: 6.01)
improvement of forest form,
restoration of
restoration of phytocoenosis and
17,160
vegetation
conservation of germplasm
resources with area about 1375 ha.
Total (Estimated Mitigation Cost)
14.30
(ADB loan: 11.05)

233. Climate change adaptation. The potential climate risk for Output 1 subprojects on the
wastewater management system is Increasing the frequency and extent of floods that may cause
direct assets to lose. The following adaptation measures are included in the project design:
(i) adoption of stormwater and sewerage water separation system for wastewater collection can
reduce the amount of wastewater need to be treated and decrease pollution diffusion risk
caused by flood and storm;
(ii) more resistant pipes for wastewater collection can reduce the risks of pipe cracking as the
consequence of soil movement caused by drought and flood;
(iii) distributed solar sewage treatment equipment can save energy and reduce greenhouse gases;
and
(iv) solid waste transfer stations are located in the area with less flood risk, and the terrain in the
mountainous and hilly area has a drop with high drainage capacity.
234. The Potential climate risks for the output subprojects on local-featured agricultural products
development are high temperature, changes in precipitation, increased frequency and intensity of
droughts may cause the water stress for crop growth. Climate change may trigger the spread of
pests and diseases, with the potential to severely limit crop production. The following adaptation
options are included in the project design:
(i) construction of drainage ditches can improve the flood resistance and drainage capacity of
farmland;
(ii) application of integrated smart irrigation and fertilization technology can improve water use
efficiency and achieve water-saving effect;
(iii) green control can improve the prevention and control ability of crop diseases and pests; and
(iii) establishment of field weather stations can improve the microclimate monitoring capacity.
235. The potential climate risks for Output 3 subprojects on agriculture and tourism integration
demonstration is an increase in the frequency and extent of heavy rainfall may exacerbate water
and soil loess. Storm and seasonal floods may cause damage to the road. The following adaptation
measures are included in the project design:
(i) Forest plantations and vegetation restoration to protect water quality and protect biodiversity,
(ii) construction of roadside ecological slope protection can improve the slope stability and reduce
surface flow, and

131

(iii) construction drainage structures for the footpath.
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VI.

ALTERNATIVE ANALYSIS

236. During project preparation, alternative designs and treatment processes were assessed and
compared against technical, economic, environmental, and social criteria for each project
component. The primary objective with respect to environmental criteria was to identify options with
the least adverse environmental impacts and maximum environmental benefits. The following
environmental and socio-economic factors were used in the analysis: (i) balanced treatment
efficiency and difficulty level for the facilities operation and management; (ii) impacts related to land
acquisition and resettlement; (iii) minimization of village and community disturbance; and (iv)
adaptation to the local context (soil erosion control, ecological preservation, water quality
improvement and climatic constraints).
A. Without-Project Alternative
237. In many rural areas of the Xiangxi, agricultural production and rural livelihoods have lagged
behind industrial production and urban livelihoods and income inequality; and poverty are still
persistent, with the majority of rural wastewater and wastes directly discharging to waterways.
Against this backdrop, the government of the PRC formulated a rural vitalization strategy to
promote poverty reduction, rural development, and green and inclusive growth,13 which focuses on
agriculture modernization, rural wastewater and wastes management, rural-urban integration,
ecosystem services protection, rural health and education services development, and rural
governance reform.
238. Xiangxi is one of the poorest regions in the PRC. All seven counties are designated as
national poor counties. At the end of 2018, rural and urban poverty incidences in Xiangxi are 5.2%
and 4.3%, respectively. Of about 13 million cubic meters per year of wastewater, only about 2,000
cubic meters per year are treated in rural areas in Xiangxi. About 25% of rural villages do not have
solid waste collection or processing facilities and about 62% of rural households do not have
sanitary toilets. Inadequate wastewater and solid waste management and unsanitary toilets
severely affect rural residents’ living environment and increase their health risk.
239.
The mountainous landscape in Xiangxi makes farming less suitable and profitable. Arable
land is 135,000 hectares, only 8.7% of the total land area. The region boasts a rich list of
local-featured vegetation and livestock species. Agricultural GDP is CNY14 billion, or 14.4% of the
total GDP. About 60% of the agricultural GDP is from local-featured products given its unique
climate and biosphere. These include citrus, kiwi fruit, camellia, tea, and herbal medicine. However,
low quality of seeds and seedlings, inadequate modern agricultural production and management
system and inadequate cold chains make the yields highly variable with low value/ The value
addition to agricultural and forestry products is also low in Xiangxi and the poverty ratio is still high.
240. Without the project, the 0.4 million rural residents of Xiangxi will continue to suffer from
wastewater and waste pollution, low additional value agricultural products, and slowly increased
tourist numbers.
B. Treatment of Rural Wastewater
241. Two engineering designs were considered for the WWTS, based on cost, projected waste
volumes, and locations: (i) Chinese tank (A/O process) – for treatment capacity < 2 m3/d; and (ii)
integrated equipment (ordinary A2/O process) – for treatment scale ≥2 m3/d (Table VI-1). Both
13

Government of the PRC. National Strategic Plan for Rural Vitalization, 2018–2022. Beijing.
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options will be adopted for the project designs, based on individual site conditions.

Item
Scope of
application
Effluent
quality
Operation
Location and
land
occupation
Works and
Investment
Operational
cost
Secondary
pollution
Facility
maintenance

Table VI-1: Options for the Rural Wastewater Treatment Process
Option II - China tank A/O integrated
Option III - A2/O integrated equipment
equipment
Suitable for towns, residential communities,
Suitable for a few households, single villas,
adaptable to a large range of intake water
requires common quality influent water
quality
Effluent quality can meet the standard, and
Effluent quality is good and process is stable.
the process is stable.
Fully
automatic
control,
unattended Resistance to heavy load, automatic control,
operation, convenient maintenance, and unattended operation, use solar energy,
management
convenient maintenance, and management
Small land occupation, can be buried
Small land occupation, can be buried
underground installation and flexible
underground installation and flexible location.
location
Less civil works, no need for on-duty room,
Less civil works, no need for on-duty room,
less investment
less investment
Automatic operation, low management cost Automatic operation, low management cost
a little sludge needed to be drained
regularly
High-strength equipment, stable operation
and simple maintenance.

Source: the FSR and DEIA.

a little sludge needed to be drained regularly
High-strength equipment, stable operation
and simple maintenance.

C. Treatment and Disposal of Sludge
242. Sludge will be generated at the 1,522 small WWTS and will require treatment and disposal.
Two approaches were considered: (i) transport of sludge from the WWTS to a certified sanitary
landfill; and (ii) reuse of the sludge as fertilizer for greening of nearby parks and/or agricultural land.
Factors considered were distance to the local landfills (the nearest certified landfill to the project
area) and the projected volumes of sludge to be generated. A landfill disposal approach was
adopted for the project.
243. Three approaches were considered for the efficient collection and treatment of rural waste: (i)
composting; (ii) landfill; and (iii) incineration (Table VI-2). Composting can only address organic
matter; while incinerators can potentially address the organic and non-organic matter, but the
incineration need enough domestic waste. Considering the separate GTS all over Xiangxi, landfill is
selected for the project.
Item
Operation
Safety
Technical
Reliability
Floor Area

Table VI-2: Approaches Considered for Rural Waste Treatment
Landfill
Incineration
Relatively good

Good

Compost
Good

Reliable
Reliable
Relatively Reliable
Large
Small
Moderate
It is relatively difficult, needs to
Not easy. Need to avoid
consider topographic,
densely populated area and
Easy. May be constructed
Site selection
engineering geological and
downtown
prevent
odorous impacts, with
close
to
conditions
hydro geologic conditions,
moderate
transportation
Relatively
short
transportation
prevent pollution of surface water
distance.
and underground water,
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Item

Landfill
generally being far away from the
downtown area, with relatively
short transportation distance.

Incineration

Compost

Only cinder need to be
Non-compost products need
No need for final treatment,
conducted landfill treatment, to conduct landfill treatment,
Final Disposal
which will be about 10% - 20% which will be about 20-25% of
but quantity is large.
of initial quantity
initial quantity
Pretreatment
Process
Pretreatment
Process
There is no successful case of
Recovery of
Part of raw materials may
Part of raw materials may
separate in site, but it is
Resources
potentially possible
be recovered
be recovered
While conducting cinder
Surface
Possible
landfill, the possibility of its
Water
NA
However, measures may be
pollution to surface water is
Pollution
taken to lower the possibilities
similar to that of landfill.
Possible, although
It is related to disposal means It is related to disposal means
Underground
anti-seepage measure may be of cinder, and it may happen if of cinder, and it may happen if
Water
Pollution
taken, leakage is still possible
it is improperly disposed
it is improperly disposed
There are some odorous
It may be controlled by
It may be controlled to be
impacts, but the possibility of
Atmospheric
adopting such measures as
over proof pollution indices is
Pollution
up to the standard
covering and compaction.
not high.
Need to control heavy metal
contents in compost
Soil Pollution
Limited to landfill site
NA
products
Imported equipment: 0.5-0.6
Relatively low, but the land
million CNY/t;
Construction
requisition costs in
Domestic equipment:
0.1-0.15 million CNY/t
Investments
economically developed
0.2-0.5
areas are very high
RMB /.
Source: FSR and DEIA.
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VII.

PUBLIC CONSULTATION AND INFORMATION DISCLOSURE

244. Meaningful public participation and consultation during project feasibility study, design and
implementation are important safeguard requirements. The PRC Environmental Protection Law and
Regulations on the Administration of Construction Project Environmental Protection (Order No. 253
of the State Council), and Measures on Public Participation in Environmental Impact Assessment
(Order No.4 of the Ministry of Ecology and Environment, April 2018), require that a DEIA solicits the
opinions of organizations concerned, and villagers and residents within and near the project sites.
In August 2012, the PRC National Development and Reform Commission (NDRC) issued a
requirement for “Social Risk Assessment of Large Investment Projects”, which emphasizes the
importance of public consultation in an effective manner and requires that the results of public
consultation are clearly summarized in the DEIA report, including the dates of consultations,
number of stakeholders, who the affected people are, and the comments received.
245. ADB’s SPS (2009) also requires meaningful public participation, consultation, and
information disclosure. The consultation process for this project followed both the PRC
law/regulation and the ADB’s SPS.
246. This section describes the public consultations for the environmental assessment,
undertaken by the DEIA institute and implementing agencies, with guidance and participation of the
TA consulting firm. Consultation comprise: (i) information disclosure; (ii) questionnaire surveys; (iii)
informal visits to villages and households in the project areas; and (iv) public meetings attended by
representatives of the affected public and other concerned stakeholders, including a questionnaire
survey after the meeting. At the start of each meeting, the design institute and TA team explained
the purpose of consultation, the proposed project objectives, components, and designs, the
anticipated social and environmental benefits and risks, and the proposed design and mitigation
measures to address these risks. Community feedback was sought, including concerns about
potential impacts and measures to address these. A social and poverty analysis was also
conducted by the TA social and resettlement experts based on group discussions with key agencies,
beneficiaries, and adversely affected communities, with emphasis on poverty villages and potential
gender issues. In total, information disclosure and public consultations were held. Overall,
consultations were held with a total of 474 residents from 32 villages of eight towns in Xiangxi,
comprising 276 men and 198 women (48.2% male: 41.8% female) as well as the local town
bureaus for environment and ecology, water resources, construction, and land planning.
A. Information Disclosure
247. Information disclosure for the proposed project was conducted in each project county and
district by the executing agency and domestic EIA institute. Information was distributed through
internet, local government websites and newspapers, and posters on public bulletin boards in the
project villages and town government buildings. The first round of information disclosure was
carried out between December 2019 and 24 May 2020. The information disclosed included (i) the
name and major content of the project, (ii) contact of the implementing agency, (iii) name and
contact of the EIA institute, (iv) internet link of the public comment form, and (v) ways of submitting
the public comment form. The second round of information disclosure was undertaken in the first
week of June 2020, after preparation of the draft IEE, FSR and DEIA, to seek public feedback on
the findings, including potential impacts and mitigation measures, and included consultations with
communities and villages in and near project sites.
248. The documents and information disclosed in the second round of information disclosure
comprised: (i) a description of the project and subprojects, including project locations, scope and
construction methods; (ii) the potential impacts and risks during construction and operation; (iii) a
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summary of the IEE and EMP (key findings, impacts, proposed mitigation measures); (iv) a
summary of national laws and regulations ensuring the rights of communities to express their views;
(v) methods and contact channels for public feedback (to the DEIA Institute and the PIUs), and
duration of public access to DEIA report; (vi) date, time, location and organizer’s contact information
for the public consultation meetings; and, (v) contact details of the PMO, IAs, DEIA Institutes and
local EEBs.

Poster of Information Disclosure (Chaye Village)

Poster of Information Disclosure (Liye Town)

Poster of Information Disclosure (Yujiapu Village,
Yongshun County)

Poster of Information Disclosure (Sicheng Village,
Yongshun County)

Poster of Information Disclosure (Xingnongyuan
Community)

Poster of Information Disclosure (Liaojiaqiao Town)
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Webpage of Information Disclosure on the website of Longshan County EEB with DEIA attached (Longshan
County Banyue Lake agriculture and tourism integration subproject)
(May 19, 2020: www.xxls.gov.cn/zwgk/bmxx/zfbm/hbj/xmhp/202005/t20200519_1677873.html)
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Webpage of Information Disclosure with DEIA attached (Fenghuang County Shanjiang Village tourism
demonstration subproject)
( June 17, 2020: http://www.ztnews.net/article/show-338506.html)

Webpage of Information Disclosure with DEIA attached (Yilve township WWTS component)
( July 10, 2020, https://www.eiabbs.net/forum.php?mod=viewthread&tid=310363&fromuid=84620)

Webpage of Information Disclosure with DEIA attached (Taiping township WWTS component)
( July 10, 2020, https://www.eiabbs.net/forum.php?mod=viewthread&tid=310359&fromuid=84620)

Source: DEIA

B. Public Consultation during project processing in 2020
249. The public consultations for the project were conducted in the project towns and villages in
the form of consultation meetings during 22-26 June 2020 at 18 locations near the project sites
(Figure VII-1). The consultation meetings were organized by the PMO and PIUs 14 days after
posting the invitation on the county website to solicit comments from residents about the project.
Besides, hard copies of the Chinese translated version of the executive summary of the IEE were
also made available at the village communities’ offices for public access to ensure that residents
without access to the internet also had the opportunity to review and comment on the project. In
addition, all information was provided in the Chinese language to ensure accessibility for residents.
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250. During the forum, the EIA institute introduced the project information; the adverse impacts
and beneficial impacts brought to the surrounding environment and residents during construction
and operation; and proposed mitigation measures, in a PowerPoint presentation and by the
distribution of the DEIA reports. The public meetings were used as an opportunity to: (i) present the
main anticipated impacts and the final proposed mitigation measures as defined in the FSR and the
DEIA; and (ii) introduce the project GRM.
The meetings were attended by 474 people (276 male and 198 female). The consultation
meetings were followed by a questionnaire survey. All the 474 participants have completed the
questionnaire surveys. The breakdown of participants and the results of questionnaire surveys are
listed in
251.

252.
253.

254.

Table VII-2.
Table VII-1: Participants of Public Consultations

Information of Consulted APs
Male
Female
<20
20-40
Age Group
41-60
≥60
Illiteracy
Primary school
Junior high school
Education
Senior high school
Vocational school
College and above
Han
Tujia (minority)
Ethnic
Hui (minority)
Miao (minority)
Peasant
Civil servant
Occupation
Employees
Others
Gender

22-26 June 2020
474 Valid resp.
276
198
0
132
283
59
8
104
123
43
98
98
60
4
218
190
175
66
179
54

%
58.2%
41.8%
0.0%
27.8%
59.7%
12.4%
1.7%
21.9%
25.9%
9.1%
20.7%
20.7%
12.7%
0.8%
46.0%
40.1%
36.9%
13.9%
37.8%
11.4%
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Public Hearing meeting (Hangji Village)

Public Hearing meeting (Hangsha Village)

Public Hearing meeting (Lvdong Village)

Public Hearing meeting (Huangjin Village)

Public Hearing meeting (Shanjiang Town)

Public Hearing meeting (Zaogang Village)
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Public Hearing meeting (Chaye Village)

Public Hearing meeting (Qifenghu Village)

Public Hearing meeting (Tumantuo Village)

Public Hearing meeting (Xichehe Town)

Public Hearing meeting (Huayuanping Village)

Public Hearing meeting (Yinjiaqiao Community)
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Public Hearing meeting (Yanmenxi Village)

Public Hearing meeting (Laosicheng Village)

Public Hearing meeting (Yujiapu Village)

Public Hearing meeting (Liaojiaqiao Town)

Public Hearing meeting (Shanjiang Town)
Public Hearing meeting (Tizizhai Village)
Figure VII-1: Public Consultation meeting and survey in the project towns
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Table VII-2: Results of Questionnaire Survey
Name
Education level
Contact information
Question
1. In your opinion, what are the
major environment pollution
issues in your areas?

2. Distance between your working
place and project site

3. Distance between your house
and project site

4. Do you know this project before
this public consultation?
5. Do you understand the potential
adverse impacts during the
construction of the proposed
project subprojects?
6. What would be the major impacts
during project construction?

7. After learning about mitigation
measures during the construction,
do you accept anticipated
construction phase impacts?
8. Do you understand all the
anticipated environmental and
health and safety adverse
impacts of the project during
operation?
9. What are the major impacts of
this project during operation
period?

Question

Sex
Occupation

Age
Nationality

Choices
Ambient air
Noise
Surface water
Groundwater
Soil
Solid waste
Odor
Risks associated with chemicals and
hazardous chemicals
Other concern
<1 km
1-3 km
3-5 km
> 5km
<1 km
1-3 km
3-5 km
> 5km
Yes
No
Clearly understand
Somewhat understand
Barely understand
Do not understand
Noise
Dust
Solid waste
Traffic congestion
No major impacts
Accept
Barely accept
Do not accept
Have no idea
Clearly understand
Somewhat understand
Barely understand
Do not understand
Air pollution
Noise pollution
Surface water pollution
Groundwater pollution
Soil pollution
Solid waste pollution
Odor gas
Risks associated with chemicals and
hazardous chemicals
Other concern
Choices

Yes
132
151
172
77
81
86
21

Comments
27.8%
31.9%
36.3%
16.2%
17.1%
18.1%
4.4%

20
55
70
150
92
162
168
151
95
60
360
114
109
216
95
51
128
186
181
93
56
256
174
17
27
121
218
89

4.2%
11.6%
14.8%
31.6%
19.4%
34.2%
35.4%
31.9%
20.0%
12.7%
75.9%
24.1%
23.0%
45.6%
20.0%
10.8%
27.0%
39.2%
38.2%
19.6%
11.8%
54.0%
36.7%
3.6%
5.7%
25.5%
46.0%
18.8%

46
143
85
186
74
126
256
174

9.7%
30.2%
17.9%
39.2%
15.6%
26.6%
54.0%
36.7%

17
27
Yes

3.6%
5.7%
Comments
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10. Do you accept the adverse
impacts of the project after you
understand the mitigation
measures?
11. Do you think construction of this
project can improve local
economic development or not?
12. Do you think whether the
construction of this project can
improve your living quality?
13. Do you support the project?

Accept
Barely accept
Do not accept
Have no idea

Yes
No
I do not know
Yes
No
I do not know
Yes
No
I do not know
Suggestions or requirements for environment protection of the project

250
174
23

52.7%
36.7%
4.9%

27
418
24
32
422
31
21
439
17
18

5.7%
88.2%
5.1%
6.8%
89.0%
6.5%
4.4%
92.6%
3.6%
3.8%

255. Results of the public consultation. About 75.9% of respondents knew about project either
from other people, newspapers, or information signs. The top three environmental issues
respondents identified in their neighborhoods are surface water (36.3%), noise (31.9%), and
ambient air (27.87%). About 10.8% of the respondents indicated that they still did not understand
the adverse impacts of the project during the construction period. Dust (39.2%), solid waste (38.2%)
and noise (27.0%) were identified as the top three issues during the construction phase. Solid
waste, surface water (39.2%), and odors (36.7%) were identified as the top three issues during the
operation phase. These concerns are addressed through the project design features for water
conservation and improved agricultural management, and safeguard mitigation measures in the
project environmental management plan.
256. Overall support for the project is very strong; 88.2% of the respondents indicated that the
project would improve local economic development; 89.0% indicated that the project would improve
quality of life, and 92.6% of respondents indicated that they support the proposed project.
C. Public Consultation for proposed scope change during project implementation in 2021
257. The public consultations for the proposed project scope changes in 11 subprojects were
conducted in the project towns and villages, in the form of WeChat-based electronic questionnaire
survey through the online App tool - Questionnaire Star- to ensure safety under the Covid-19
pandemic, during October to December 2021, at locations near the project sites (Figure VII-1). The
questionnaire surveys were organized by the PMO and PIUs to solicit comments from residents
about the proposed project scope changes. Besides, hard copies of the Chinese version of the
DEIAs were also made available at the village communities’ offices for public access to ensure that
residents also had the opportunity to review and comment on the project. In addition, all information
was provided in the Chinese language to ensure accessibility for residents.
258. The online questionnaire introduces the project information; the adverse impacts and
beneficial impacts brought to the surrounding environment and residents during construction and
operation; and proposed mitigation measures. The questionnaire surveys were used as an
opportunity to: (i) present the main anticipated impacts and the final proposed mitigation measures
as defined in the premilimary design and the DEIAs; and (ii) introduce the project GRM.
259.
The online questionnaire surveys were attended by 116 people (77 male and 39 female).
All the 116 participants have completed the questionnaire surveys. The breakdown of participants
and the results of questionnaire surveys are listed in
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260.
261.

262.

Table VII-2.
Table VII-3: Participants of Public Consultations

Information of Consulted APs
Male
Female
<18
18~25
26~30
Age Group 31~40
41~50
51~60
Gender

≥60
Illiteracy and Primary school
Junior high school
Education Senior high school
Vocational school/ College
Master and above
Han
Ethnic
Others (minority)
Peasant
Civil servant
Occupation
Employees
Others

October to December 2021
116 Valid resp.
%
77
66.38%
39
33.62%
0
0%
9
7.76%
22
18.97%
32
27.59%
21
18.1%
26
22.41%
6

5.17%

10
42
16
46
2
31
85
53
29
33
1

8.62%
36.21%
13.79%
39.66%
1.72%
26.72%
73.28%
45.69%
25.00%
28.45%
0.86%
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Figure VII-2: Public survey via WeChat-based electronic questionnaire at Questionnaire Star in

the project towns
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Table VII-4: Results of Questionnaire Survey
Name
Education level
Contact information
Question
14. In your opinion, what are the
major environment pollution
issues in your areas?

15. Distance
between
your
working/ house place and
project site
16. Do you know this project
before
this
public
consultation?
17. Do you understand the
potential adverse impacts
during the construction of the
proposed project subprojects?
18. What would be the major
impacts during project
construction?

19. After learning about mitigation
measures during the
construction, do you accept
anticipated construction phase
impacts?
20. Do you understand all the
anticipated environmental and
health and safety adverse
impacts of the project during
operation?
21. What are the major impacts of
this project during operation
period?

22. Do you accept the adverse
impacts of the project after you

Sex
Occupation

Age
Nationality

Choices
Ambient air
Noise
Surface water
Groundwater
Soil
Solid waste
Odor
Risks associated with chemicals
and hazardous chemicals
No major impacts
<1 km
1-3 km
3-5 km
> 5km
Yes
No

Yes
12
21
20
14
7
30
4

Comments
10.34%
18.1%
17.24%
12.07%
6.03%
25.86%
3.45%

3

2.59%

59
74
23
9
10
105

50.86%
63.79%
19.83%
7.76%
8.62%
90.52%

11

9.48%

Clearly understand
Somewhat understand
Barely understand
Do not understand
Noise/vibration
Dust
Solid waste
Traffic congestion
No major impacts
Accept
Barely accept
Do not accept
Have no idea

105
0
8
3
36
5
40
20
15
112
2
1

90.52%
0%
6.9%
2.59%

1

0.86%

Clearly understand
Somewhat understand
Barely understand
Do not understand

121
218
89

25.5%
46.0%
18.8%

46
6
17
13
14
10
17
2

5.17%
14.66%
11.21%
12.07%
8.62%
14.66%
1.72%

Air pollution
Noise pollution
Surface water pollution
Groundwater pollution
Soil pollution
Solid waste pollution
Odor gas
Risks associated with chemicals
and hazardous chemicals
No major impacts
Accept
Barely accept

0
64
113
1

31.03%
4.31%
34.48%
17.24%
12.93%
96.55%
1.72%
0.86%

9.7%

0.00%
55.17%
97.41%
0.86%
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understand the mitigation
measures?

Do not accept
Have no idea

1

0.86%

1

0.86%

23. Do you think construction of
this project can improve local
economic development and
improve your living quality or
not?
24. Do you support the project?

Yes
No
I do not know

114
0

98.28%
0%

2

1.72%

114
0
2

98.28%
0%
1.72%

Yes
No
I do not know
Suggestions or requirements for environment protection of the project

263. Results of the public consultation. About 90.52% of respondents knew about project
either from other people, newspapers, or information signs. The top three environmental issues
respondents identified in their neighborhoods are solid waste (25.86%), surface water (17.24%),
and Groundwater (12.07%). About 2.59% of the respondents indicated that they still did not
understand the adverse impacts of the project during the construction period. Solid waste (34.48%),
dust (31.03%), and traffic congestion (17.24%) were identified as the top three issues during the
construction phase. Solid waste(14.66%), noise (14.66%), and groundwater pollution (12.07%)
were identified as the top three issues during the operation phase. These concerns are addressed
through the project design features for water conservation and improved agricultural management,
and safeguard mitigation measures in the project environmental management plan.
264. Overall support for the project is strong; 98.28% of the respondents indicated that the project
would improve local economic development and quality of life, and 98.28% of respondents
indicated that they support the proposed project.

D. Future Information Disclosure and Public Consultation Program
265. Public consultations will be maintained with project communities throughout project
implementation, including: (i) before and after key works, to ensure residents are informed of and
have the opportunity to respond to, pending works and procedures, (ii) during period broader
consultations about project progress. Future consultation will be undertaken by the PMO and
implementation units’ Environment and Social Officers, via questionnaire surveys, household visits,
workshops, and public hearings (see attached EMP).
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VIII.

GRIEVANCE REDRESS MECHANISM

266. A project-specific grievance redress mechanism (GRM) was developed in compliance with
ADB’s SPS (2009) requirement to address environmental, health, safety, and social concerns
associated with project construction and operation. The GRM is designed to achieve the following
objectives: (i) provide channels of communication for residents to raise concerns about
environmental and social-related grievances which might result from the project; (ii) prevent and
mitigate adverse environmental and social impacts to villages and communities caused by project
construction and operation, including those associated with resettlement; (iii) promote trust and
productive relationships between the project agencies and residents; and (iv) build community
acceptance of the project. The GRM is accessible to all residents, including women, youth,
minorities, and poverty-stricken households. Multiple points of entry are available, including
face-to-face meetings, written complaints, telephone conversations, e-mail, WeChat and social
media.
267. Grievances to be addressed by the GRM will most likely be of disturbances e.g. dust
emissions, construction noise, odor caused by the wastewater treatment facilities, GTS, soil erosion,
sewer pipeline and facilities constructions, inappropriate disposal of construction wastes, safety
measures for the protection of the public and construction workers, and/or water quality
deterioration. A separate GRM has been designed for the project for issues related to land
acquisition and resettlement, as these generally require different procedures and timelines to
resolve compared with environmental-related grievances.
268. Currently, in Xiangxi Tujia and Miao Autonomous Prefecture (and generally in the PRC),
when residents or organizations are negatively affected by construction or development, they may
complain, individually or through their village or community committee, to the contractors,
developers, the local EEB, or by direct appeal to the local courts. The weaknesses of this system
are: (i) the lack of dedicated personnel to address grievances; and (ii) the lack of a specific
timeframe for the redress of grievances. This project GRM addresses these weaknesses.
269. The GRM meets the regulatory standards of the PRC that protect the rights of citizens from
construction-related environmental and/or social impacts. Decree No. 431 Regulation on Letters
and Visits, issued by the State Council of PRC in 2005, codifies a complaint acceptance mechanism
at all levels of government and protects the complainants from retaliation. Based on the regulation,
the Ministry of Environmental Protection (MEE)14 published updated Measures on Environmental
Letters and Visits (Decree No. 15) in December 2010.
270. The details of the GRM, including a time-bound flow chart of procedures, are described in
the project EMP (Appendix 1).

14 The new name for the MEP is Ministry of Ecology and Environment.
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IX.

ENVIRONMENTAL MANAGEMENT PLAN

271. This IEE includes an EMP for the project (Appendix 1). Development of the EMP drew on
the domestic environmental assessments, discussions with PMO and implementing agencies, and
consultations with the local EEBs, other government agencies, and communities. The EMP defines
mitigation measures for the anticipated environmental impacts, institutional responsibilities, and
mechanisms to monitor and ensure compliance with PRC’s environmental laws, standards, and
regulations and ADB’s SPS. The EMP specifies the environmental risk and mitigation measures,
roles and responsibilities, inspection, monitoring, and reporting arrangements, training, and GRM.
The EMP will be updated after detailed design, as needed. The EMP is the over-arching document
for environmental safeguards. The mitigation and monitoring measures focus largely on civil works
under the project. Semi-annual environmental safeguard progress reports will be provided to ADB
to report on implementation progress for the EMP.
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X.

PROJECT ASSURANCES

272. All ADB-funded projects are required to comply with a standard set of loan assurances for
environmental safeguards, which focus on compliance with national laws and the project EMP. In
addition, the following project-specific assurances are included in the project agreement between
ADB and the XPG. Refer to the loan and project agreements for the final wording of the assurances.
(i)

PMO, LPMO and PIU environment safeguard personnel. XPG will ensure that the
executing and implementing agencies implement all of the following measures before any of
the ADB funds are provided to the project management office (PMO) and/or local project
management offices (LPMOs): (a) appoint at least one qualified environment officer and one
social officer as full-time PMO staff to coordinate the implementation of the EMP; (b) in each of
the LPMOs, appoint at least one qualified environment officer as full-time LPMO staff to
coordinate daily implementation of the EMP at the site-level; (c) nominate an environmental
and social focal staff at each PIU.

(ii)

Loan implementation environmental consultant (LIEC). The PMO will engage at least one
LIEC, as part of the loan consultancy implementation services. The consultant will support the
PMO to provide capacity building for, and coordination of, the EMP.

(iii) External environmental monitoring. The PMO will engage a qualified environmental
monitoring agency with appropriate national certification, to conduct the external environment
monitoring specified in the EMP.
(iv) Before and during the implementation of works, XPG shall cause the PMO and LPMOs to
organize and conduct training on implementation and supervision of the EMP for the PMO,
implementing agencies and their LPMOs, construction supervision companies, and
contractors, and shall ensure that the appropriate staff and officers receive such training.
(v)

XPG will and will cause the implementing agencies and LPMOs to ensure that (i) any existing
public services, including drinking water supply, wastewater treatment, solid waste collection,
and power supply, will continue to be provided to communities during the civil works for the
project; (ii) any interruptions to such services are as limited as possible; and (iii) prior to any
such interruptions, consultations are held with all affected communities.

(vi) For all existing facilities that the ADB-funded facilities will be linked with (e.g., through physical
connections for water or power supply; and/or allocation of existing workers between existing
and new facilities), these facilities will be maintained in accordance with domestic
requirements, including (but not limited to) environmental safety measures, water allocation
approvals, and worker and community health and safety. In case changes are made to such
existing facilities which may impact their capacity or function and, as a result, the project
viability, ADB will be advised. The government will assess the project impact and prepare a
corrective action plan, if necessary, to be agreed with ADB.
(vii) No chemicals will be used that are listed as hazardous under Classes I or II by the WHO
(www.who.int/ipcs/publications/pesticides_hazard_2009.pdf?ua=1) or as prohibited or strictly
controlled use under PRC national regulations for pesticide management.
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XI.

CONCLUSION

273. The project aims to demonstrate environmental improvement and green development in
rural areas in Xiangxi. This is consistent with (i) the PRC’s Thirteenth Five-Year Plan, 2016–2020,
which aims to eradicate extreme poverty and balance the development of rural and urban areas to
improve agricultural productivity and rural incomes; (ii) the PRC’s rural vitalization strategy for
2018–2022, which promotes poverty reduction, rural development, and green and inclusive growth;
(iii) ADB’s Strategy 2030, which (a) emphasizes the importance of addressing remaining poverty,
reducing inequalities, and promoting rural development, and (b) requires upper middle-income
countries to strengthen institutions and share knowledge; and (iv) ADB’s country partnership
strategy for the PRC, 2016–2020, which aims to support inclusive economic growth by reducing
poverty and inequality.
274. Ecological benefits will be significant by implementation of the project. It is estimated that
more than 953 ha of forest will be improved through restoration and transformation of forest form,
320 ha of rare and valuable tree species reserve will be established, and about 72 ha of lakeside
habitats will be improved. The project will also result in significant socioeconomic benefits, including
improved rural living environment, sanitation conditions, and household incomes for over 422,000
rural residents. Project implementation will also support the improved management of natural
resources, through the planned capacity building for farmers and the operators of the project
facilities.
275. Key environmental risks anticipated due to construction include (i) increased soil erosion, in
particular during afforestation and sewage pipeline laying near the rivers/lakes, as well as the
construction of WWTS, wastewater pipeline and agricultural facilities; (ii) temporary noise and traffic
disturbance to nearby villages and communities; (iii) air pollution (mainly fugitive dust); (iv)
inappropriate or uncontrolled solid waste disposal, both construction waste and domestic waste
from workers; and (v) occupational and community health and safety. Key operational risks
assessed were: (i) air pollution due to odor and/or exhaust emissions from the GTS and WWTS,
including ammonia, H2S; (ii) groundwater, surface water, and/or soil pollution from leachates from
the GTS, sludge from the WWTS. Other operational risks are inadequate maintenance of the
afforestation plantings, coolant leakage; (iii) increased waste from the increased tourists; (iv) waste
from the industrial and agricultural facilities. All facilities will be under management of the PIUs.
Each PIU will develop operation and maintenance (O&M) procedures for each subcomponent and
will receive training in environment-friendly O&M from the construction companies. Measures to
avoid, minimize, and mitigate potential project impacts have been developed within the EMP
(Appendix 1), which is the key document to manage, monitor and report on environmental impacts
of the project.
276. A project-specific GRM has been developed, and will be implemented at the city,
district/county, and site levels. Information disclosure and public consultation have been conducted
with communities, villagers, towns near the project site. Feedback from the consulted residents and
villagers included both support for the project for improvement of rural waste and sanitation
management facilities and services, development of local-featured agricultural and forestry
products developed and improvement of value chain and eco-tourism to add values to local
products, and concern over potential construction noise, soil erosion, dust, and odor, wastewater
and waste from operation. Measures to address these concerns are incorporated in the EMP
(Appendix 1).
277. Addendum. In November 2021, the IEE and EMP were updated based on new scope
changes requested by the executing agency. These changes comprise 10 subprojects including 7
with project contents changes only, 1 canceled, and 2 with location changes. The scope changes
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are relatively minor and do not represent new environmental safeguard risks for the project. Most
are covered under the existing mitigation and reporting measures in the EMP. For 2 new
components involving location changes – subproject 3.8 Yongshun County local-featured
agricultural products logistics and cold Chain base and subproject 3.9 Jishou City local-featured
agricultural products production and processing base– new baseline assessment and mitigation
measures were required. New assessments and measures are marked “NEW (November 2021)” in
tables and text as needed. The ADB risk categorization for the project, category B, remains
unchanged. After consultation with the local ecology and environment bureaus, the DEIAs for the 2
new components – subproject 3.8 Yongshun County local-featured agricultural products logistics
and cold Chain base and subproject 3.9 Jishou City local-featured agricultural products production
and processing base- were also updated in 2021.
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APPENDIX 1. ENVIRONMENTAL MANAGEMENT PLAN (UPDATED IN JANUARY 2022)

ENVIRONMENTAL MANAGEMENT PLAN FOR THE
HUNAN XIANGXI RURAL ENVIRONMENTAL
IMPROVEMENT AND GREEN DEVELOPMENT PROJECT

People’s Republic of China

Prepared by the Xiangxi Tujia and Miao Autonomous Prefecture
Government for the Asian Development Bank
This Environmental Management Plan is a document of the borrower. The views expressed herein
do not necessarily represent those of ADB's Board of Directors, Management, or staff, and may be
preliminary in nature. Your attention is directed to the “terms of use” section of the ADB website in
which the full Initial Environmental Examination is given.
In preparing any country program or strategy, financing any project, or by making any designation of
or reference to a particular territory or geographic area in this document, the Asian Development
Bank does not intend to make any judgments as to the legal or other status of any territory or area.
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A.

Objectives

1.
This environment management plan (EMP) is for the Hunan Xiangxi Rural Environmental
Improvement and Green Development Project (the project). The EMP is developed based on the
initial environmental examination (IEE) of the project and in compliance with the requirements of
PRC environmental laws and ADB’s Safeguard Policy Statement (SPS 2009).
2.
The EMP defines appropriate mitigation measures for the anticipated environmental impacts
and defines the institutional responsibilities and mechanisms to monitor and ensure compliance
with PRC’s environmental laws, standards, and regulations; and ADB’s SPS. The EMP specifies (i)
objectives; (ii) mitigation measures; (iii) implementing organization and responsibilities; (iv)
inspection, monitoring, and reporting arrangements; (v) training and institutional strengthening; (v) a
feedback and adjustment mechanism; and (vi) the grievance redress mechanism (GRM).
3.
The EMP will be reviewed and updated at the end of the detailed designs, as needed, in order
to be consistent with the final design. The PMO updated the EMP according to the proposed changes of
the latest preliminary design in November 2021. The EMP (or its updated version) will be included as a
separate annex in all bidding and contract documents. The contractors will be made aware of their
obligations to implement the EMP and to budget the EMP implementation costs in their proposals.
The EMP supervision and monitoring results will be used to evaluate (i) the extent and severity of
actual environmental impacts against the predicted impacts, (ii) the performance of the
environmental protection measures or compliance with related rules and regulations, (iii) trends of
impacts; and (iv) overall effectiveness of the mitigation measures.
B.

Organizations and Their Responsibilities for EMP Implementation

4.
The Xiangxi Tujia and Miao Autonomous Prefectural Government (XPG) is the project
executing agency (EA) and responsible for overall guidance during project preparation and
implementation. A PMO representing the EA will be responsible for overall project coordination.
Under the PMO, there are seven implementing agencies (one city and six counties): each will be
represented by a local PMO (LPMO). The seven LPMOs will coordinate all subprojects and
safeguards under their administrative responsibility. Under the LPMOs, there are a total of 24
project implementation units (PIUs) that will be directly responsible for individual subprojects and
their associated safeguards. The PIUs comprise local government bureaus, state-owned
enterprises, and participating private enterprises (PPEs).
5.
Environmental safeguards. For environmental safeguards, the following institutional
arrangements will be in place to ensure the effective implementation of this EMP: (i) one PMO
environment officer, within the PMO, to lead overall coordination and implementation of the EMP, (ii)
eight LPMO environment officers, to lead coordination of the EMP at the level of the seven
implementing agencies, and for all required environment safeguards for the subprojects under each
LPMO, and (iii) 24 PIU social-and-environment safeguard officers (one per subproject), who will be
directly responsible for social and environmental safeguard requirements for individual subprojects.
Under this hierarchical arrangement, the PIU social-and-environment safeguard officers will report
to the seven LPMO environment officers, who in turn will report to the PMO environment officer. The
PMO environment officer will coordinate regularly with all safeguard officers at all levels. All
positions will be full time, and require personnel qualified in environment safeguards (for the
personnel at PMO and LPMO levels) or environment and/or social safeguards (at PIU level).
6.

The EMP implementation arrangements and responsibilities of governmental organizations

156

are summarized in Tables EMP-1a and EMP-1b.
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Table EMP-1a: Summary of Institutional Responsibilities for EMP Implementation

Agency
Xiangxi Tujia and Miao
Autonomous Prefectural
Government Project
Leading Group
Xiangxi Tujia and Miao
Autonomous Prefectural
Government

Project Management Office
(PMO) – at prefecture level,
representing the executing
agency

Implementing Agencies (1
City and 7 Counties) – each
represented by a Local
Project Management Office
(LPMO) representing all
relevant bureaus and
enterprises involved in the
subprojects under each
LPMO

Role and Responsibility

- Ensure timely national, provincial, municipal, and inter-agency coordination
and support for the project as needed
- High-level support to executing agency
- Provide advice on project implementation Review project progress
- Project executing agency
- Overall accountability and responsibility for project planning, management,
and implementation
- Ensure timely and effective execution of the loan agreements
- Coordinate with ADB
Overall project management and environment safeguards
- Supervise and manage daily project implementation
- Recruit and manage design institutes, procurement agents, consultants,
contractors, CSCs, in accordance with government and ADB regulations
- Submit bidding documents, bid evaluation reports and other documents as
needed to ADB for endorsement
- Supervise construction and monitor quality control
- Coordinate with ADB on all aspects of project implementation
- Assign 1 PMO Environment Officer and 1 PMO Social Officer
- Engage LIEC; and EMA for the project external environmental monitoring
Role of the PMO Environment Officer (full-time):
- Update IEE and/or EMP as needed, especially during the stage of detailed
engineering designs
- Ensure that the EMP, especially all relevant mitigation measures, are
included in the detailed engineering designs
- Establish and coordinate implementation of the GRM
- Supervise the implementation of mitigation measures during project design,
construction, and operation
- Ensure that environmental management, monitoring, and mitigation
measures are incorporated into bidding documents, construction contracts
and operation management manuals
- Respond to any unforeseen adverse environmental impacts and take
corrective actions as needed
- Ensure project compliance with the environmental safeguard assurances in
the loan and project agreements
- Receive safeguard reports from the LPMOs (see next row) and review and
compile these
- Prepare semiannual environment monitoring reports to ADB
- Administration of all subprojects under their responsibility (each LPMO has
multiple subprojects)
- Contracting and administering contractors and suppliers.
- Supervising construction and monitoring quality control.
- Appoint a LPMO environment officer.
Role of the LPMO Environment Officers (full-time):
- Responsible for the overall implementation of the EMP for the relevant
subprojects under the administrative responsibility of each LPMO
- Coordinate and guide the work of the PIU social-and-environment safeguard
officers
- Regularly inspect works sites to ensure compliance with the EMP
- Respond to any adverse impact beyond those foreseen in the IEE
- Ensure that any changes in subproject designs that may cause new impacts
not listed in the EMP and/or affect EMP implementation are quickly reported,
discussed, and resolved with the LPMO, PMO, and PIUs
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Agency

Role and Responsibility

- Receive, review, and consolidate safeguard monitoring reports from the PIU
social-and-environmental safeguard officers

- Prepare semi-annual environmental monitoring reports and submit to the
PMO environment officer (for subsequent consolidation as part of the overall
semi-annual reports that the PMO will submit to ADB)
Role of the project implementation units
- Implementation of each individual subproject
- Daily coordination, monitoring, and reporting of all aspects of
administration and safeguards for each subproject
- Assignment of PIU social-and-environment safeguards officers
PIU social-and-environment safeguard officers
- Daily coordination of contractors and liaison with construction
supervision companies to ensure compliance with the EMP
- Regular on-site inspections to ensure compliance with EMP
- Field-level implementation of grievance redress mechanism
- Facilitate the work of the external environment monitoring agency for
planning visits to work sites, as needed
- Preparation of quarterly progress reports to LPMO environment officer
on implementation of EMP
The following PIUs will each nominate at least 1 social-and-environmental
safeguard officer15:
- Baojing Minrui Poverty Alleviation and Development
Investment Co., LtdCompany (Subprojects 1.6, 1.13, 1.17,
2.2)
Project Implementation
- Fenghuang Mingcheng Construction and Investment Limited
Units (PIU) – 24. Each PIU
Company (Subproject 3.3)
is the specific agency
- Forestry Bureau of Xiangxi Prefecture (Subproject 3.1)
responsible for
- Guzhang County Housing and Construction Bureau (Subproject 1.5)
implementing subprojects,
- Guzhang County Qifeng Lake Management Committee (Subproject
under the coordination of
1.12)
- Guzhang Dongfang Ecological Agriculture Comprehensive
each LPMO
Development Co., Ltd Committee (Subproject 3.2)
- Guzhang County Tongyuan Integrated Development Limited
Company (Subproject 3.7)
- Huayuan County Shibadong Eco-Agriculture and Technology
Development Limited Liability Company(Subprojects 1.1, 1.8,
1.15, 2.3, and 3.5)
- Jishou City Huatai State-Owned Asset Investment and Management
Limited Liability Company (subprojects 1.4, 1.11 and 1.16)
- Jishou city Chengxin Agricultural Development Company (subproject
3.9)
- Longshan Liye Ancient City Tourism Investment Management
Co., Ltd (Subprojects 1.2, and 3.4)
- Longshan County Housing and Construction Bureau (Subproject
1.19)
- Longshan Substation of Xiangxi Prefectural Ecological and
Environment Bureau (Subprojects 1.2 and 1.19)
- Luxi County Housing and Construction Bureau (Subprojects 1.3 and
1.10)
- Luxi Market Development Co., Ltd (Subproject 3.10)
- Xiangxi Mengdong River Tourism Ecological Development
15

The institutional changes of IAs have been approved by ADB in July 2021.
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Agency
-

Role and Responsibility
Zone Construction Co., Ltd. (Subproject 3.8)
Tea industry service center of Xiangxi Tujia and Miao Autonomous
Prefec (Subproject 2.1)
Xiangxi Prefecture Forestry Science and Research Institute
(Subproject 2.4)
Yongshun Tusi Culture and Tourism Development Group Limited
Company (Subprojects 1.7, 1.14, 1.18 and 3.6)

For the PIUs with safeguard staff, their roles will comprise:
- Supervise the implementation of contractors’ site-EMPs
- Act as local entry point for the project GRM
- Assess contractors’ compliance with EMP and PRC environmental
quality standards for ambient air, water, and noise quality
- Submit quarterly inspection results to the LPMO, via the LPMO
environment officers, for review, verification, and subsequent use by
the LPMO environment officers (for their consolidated reports to
PMOs) and confirmation
- Commission the constructed facilities – the wastewater treatment stations,
sewage pipes, forestry, farms tourism and value-chain logistic facilities.
Project Facility Operators
- Operate and maintain the completed facilities, including environmental
management, monitoring, and reporting responsibilities
- Provide short-term bridging support to the PMO, LPMOs, and PIUs in the
preparation for environment safeguards soon after project effectiveness,
before the loan implementation environment consultant (see below) is
recruited
Loan Implementation
Work with the PMO, LPMO, and PIU safeguard officers
Start-Up Consultant
- Especially, assist establishment of the grievance redress mechanism
(Environment) (national;
- As needed, review and update the TORs for the various PMO, LPMO and/or
continuous; short-term in
PIU safeguard positions and/or comment on the adequacy of assigned
the earliest stage of project
personnel in relation to qualifications needed for each role
effectiveness)
- Assist PMO as needed to review and/or update the TOR for the external
environment monitoring agency
- Assess whether any changes have been made to the project design and/or
whether the detailed engineering designs require any update to the EMP
- To be recruited under the loan implementation consulting services
- Assist in updating the EMP and environmental monitoring program, as
needed
- Support the PMO and LPMO environment officers and PIU
social-and-environment safeguard officers to plan, coordinate, monitor, and
Loan Implementation
report on implementation of the EMP
Environmental Consultant - Assist the PMO environment officer to prepare the semiannual environment
monitoring reports to ADB
(LIEC) (intermittent
Provide training to the PMO, LPMO, and PIU safeguard personnel, PIUs,
throughout project)
contractors, and construction supervision companies, to ensure adequate
capacity and understanding to implement the EMP (Table EMP-6)
- Help identify any environment-related implementation issues and propose
corrective actions
- Undertake site visits for EMP inspection as required
External environment
- A qualified independent environmental monitoring agency will be recruited to
monitoring agency
implement the ambient monitoring portion of the environmental monitoring
(intermittent throughout
plan.
project)
- Ensure sufficient funding and human resources for proper and timely
Contractors (intermittent
implementation of required mitigation and monitoring measures in the EMP
throughout construction)
and CEMPs throughout the construction phase.
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Agency

Role and Responsibility

- Responsible for GRM operation during the construction phase.

Construction supervision
company (intermittent
throughout construction)

- Ensure sufficient funding and human resources for supervising and
instructing contractors for proper and timely implementation of required
mitigation and monitoring measures in the EMP
- Supervise construction progress and quality
- Appoint qualified EHS officer for regular onsite supervision of contractors
- Supervise the contractor’s EMP implementation performance
- Undertake simple and cost-effective on-site quantitative measurements to
regularly check that construction complies with the project environmental
monitoring standards and targets, especially for noise and air quality
(especially during works in urban areas and villages), using a basic
hand-held meter
- Submit monthly EMP monitoring reports to PMO and PIUs

Asian Development Bank

- Oversee project administration and timely execution of the loan agreements
by the executing and implementing agencies
- Disburse loan proceeds
- Review procurement, consultant recruitment, progress reports, and audit
reports
- Review project compliance and targets against the design and monitoring
framework, EMP, and project administration manual
- Review and endorse updated IEE and EMP as needed
- Monitors project progress and conducts review missions
- Discloses monitoring reports on ADB public website

CSC = construction supervision company, EHS = environment, health and safety, EMA = environment monitoring agency,
EMP = environment management plan, GRM = grievance redress mechanism, LIEC = loan implementation environment
consultant, LPMO = local project management office, PMO =Xiangxi project management office.

Table EMP-1b: Implementation Units per Subproject under each Implementation Agency.
Executing
Agency

Xiangxi Tujia
and Miao
Autonomous
Prefectural
Government
(XPG),
including a
project
leading
group and a
PMO

Implementing
Agency

Subproject
Implementation Unit
Wastewater management – Youshui River and Longshan Substation of Ecological and
Liye Town (Longshan County)
Environment Bureau of the XPG
Xiangxi Prefectural Kiwi Fruit and Citrus
Seedlings Research and Breeding Base
Wuling Moutain Area Precious Germplasm
Resources Reservation
Ecological Corridor Construction Demonstration
Wastewater management – Majingao Town,
Yilve Village, Taiping Town, Danqing Town
Solid waste management
Wastewater management – Dong River

Jishou City
Government,
including a local
project leading group Household toilet renovation
and a local PMO
Jishou City local-featured agricultural products
production and processing base
Baojing County
Government,
including a local
project leading group
and a local PMO

Wastewater management
Solid waste management
Household toilet renovation
Baojing County Lvdongshan gold tea industrial
park

Fenghuang County
Government,
Fenghuang County Shanjiang Village tourism
including a local
demonstration
project leading group

Xiangxi Prefecture Citrus Science and
Research Institute
Xiangxi Prefecture Forestry Science and
Research Institute
Forestry Bureau
Housing and Construction Bureau
Environment Protection Bureau
Agricultural and Rural Development
Bureau
Jishou City Hutai State-Owned Asset
Investment and Management Limited
Liability Company
Baojing Ruixing Construction and
Investment Limited Company
Culture and Tourism Bureau
Tea Industry Development Office
Fenghuang Mingcheng Construction and
Investment Limited Company
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Executing
Agency

Implementing
Agency
and a local PMO

Guzhang County
Government,
including a local
project leading group
and a local PMO

Subproject

Wastewater management
Solid waste management – Qifeng Lake
Guzhang County Qifeng Lake agriculture,
forestry, and tourism integration demonstration
Guzhang County local-featured agricultural
products logistics cold chain
Wastewater management
Solid waste management
Household toilet renovation

Implementation Unit

Housing and Construction Bureau
Qifeng Lake Management Committee
Guzhang County Tongyuan Integrated
Development Limited Company

Huayuan County
Government,
Huayuan County Zixia Agriculture,
including a local
Upgrading of Huayuan County Zixia Lake Area Tourism, and Culture Development
project leading group Local Special-Featured Agricultural Base
Co.,Ltd.
and a local PMO
Huayuan County Zixia Lake agriculture and
tourism integration demonstration
Wastewater management in Miaoertan Village,
Housing and Construction Bureau
Xichehe Town, and Longtou community

Longshan County
Wastewater management – Banyue Lake
Government,
including a local
Solid waste management
project leading group
and a local PMO
Longshan County Banyue Lake agriculture and
tourism integration

Wastewater management in Dalan Town,
Heshui Town, Xinglongchang Town, and Pushi
Town
Solid waste management
Luxi County Xinnv Agricultural Products Trading
Center
Wastewater management
Solid waste management
Yongshun County
Household toilet renovation
Government,
Yongshun County Sicheng Village agriculture
including a local
project leading group and tourism integration
and a local PMO
Yongshun County local-featured agricultural
products logistics and cold chain base
Luxi County
Government,
including a local
project leading group
and a local PMO

Liye Township management committee
Administration and Comprehensive Law
Execution Bureau
Lieye Management Committee (a public
institute established by the Longshan
County Government)
Housing and Construction Bureau

Market Service Center

Yongshun Tusi Culture and Tourism
Development Group Limited Company
Xiangxi Mengdong River Tourism
Ecological Development Zone
Construction Co., Ltd.

7.
A diagram showing the overall project institutional arrangements is provided in the project
administration manual.
8.
Draft terms of reference for the positions of PMO environment officer, LPMO environment
officer, PIU social-and-environment safeguard officers, loan implementation start-up consultant
(environment) and loan implementation environment consultant, are described in Appendix 2.
C.

Potential Impacts and Mitigation Measures

9.
Tables EMP-2 and EMP-3 list the potential impacts of the project components in the project
areas during project preparation, design, construction and operation, and proposed mitigation
measures. The mitigation measures will be incorporated into detailed design, bidding documents,
construction contracts and operational management manuals, by the design institutes (during
detailed design) and contractors (during construction), under the supervision of the PMO and LPMO
Environment Officers and CSCs, with technical support from the LIECs. The effectiveness of these
measures will be evaluated based on environmental inspections and monitoring to determine
whether they should be continued, improved, or adjusted.
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Item

Table EMP-2: Potential Impacts and Mitigation Measures during Pre-construction and Construction Phases

Potential impacts /
Mitigation measures
Who
Who
issues
implements supervises
A. DESIGN AND PRE-CONSTRUCTION PHASES
Detailed
Institutional
PMO,
PMO
• At least 1 month before construction: (i) reconfirm the full-time status of the PMO
design stage strengthening for EMP
LPMOs
Environmental Officer; (ii) appoint at least one Environment Officer in each LPMO.
Implementation and
• At least 2 months before any construction, PMO engages LIEC.
supervision
• At least 2 months before any construction, provide training to all environmental staff for
EMP implementation and supervision.
• Confirm that at least one certified EMA has been recruited for the project at least 2 months
before any construction.
• Coronavirus (COVID-19) safety management – prescreening ahead of works.
Establish early screening measures and procedures to ensure that all new project
personnel are tested negative before commencing on-site work. See also requirements
under occupational health and safety (Construction Phase, and Appendix 3) for
preparation of a COVID-19 health and safety plan.
• Organize and conduct training on the project EMP for appropriate staffs of the PMO, IAs,
LPMOs, contractors, and CSCs.
Incorporating EMP into • The project will not use any ozone-depleting substances (such as phase-out refrigerants) Local DIs
PMO,
deemed illegal under PRC laws or regulations or international conventions and
the project design
LPMOs
agreements or subject to international phaseouts or bans. A list of the chemical
compounds that react with and deplete stratospheric ozone resulting in the widely
publicized ozone holes is listed in the Montreal Protocol, together with target reduction
and
phaseout
dates.
Information
is
available
at
http://www.unep.org/ozone/montreal.shtml and the List of Controlled Ozone Depleting
Substances in China 16 (Announcement No. 44 of 2021, by Ministry of Ecology and
Environment, National Development and Reform Commission, Ministry of Industry and
Information Technology, September 29, 2021)
• Guardrails will be installed nearby the water bodies where the visitors or residents are
easily accessible.
• Develop flood emergency response plan and ensure awareness and training of staff in
the event of an emergency.
• Climate change adaptations for Output 1 subprojects on the wastewater management
system: (i) adoption of stormwater and sewerage water separation system for
wastewater collection can reduce the amount of wastewater need to be treated and
decrease pollution diffusion risk caused by flood and storm; (ii) more resistant pipes

16

Updated according to the Kigali Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer dated October 2016. For more
details, please see https://www.mee.gov.cn/xxgk2018/xxgk/xxgk01/202110/t20211011_956086.html
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Potential impacts /
issues

Mitigation measures

•

•

Updating EMP

•
•

•
•
•

Environmental
monitoring plan

•
•

Construction
Preparation Bidding and contract •
documents
•
•

Who
Who
implements supervises

for wastewater collection can reduce the risks of pipe cracking as the consequence of
soil movement caused by drought and flood; (iii) distributed solar sewage treatment
equipment can save energy and reduce greenhouse gases; and (iv) solid waste
transfer stations are located in the area with less flood risk, and the terrain in the
mountainous and hilly area has a drop with high drainage capacity.
Climate change adaptations for Output 2 subprojects on local-featured agricultural
products development: (i) construction of drainage ditches can improve the flood
resistance and drainage capacity of farmland; (ii) application of integrated smart
irrigation and fertilization technology can improve water use efficiency and achieve
water-saving effect; (iii) green control can improve the prevention and control ability of
crop diseases and pests; and (iii) establishment of field weather stations can improve
the microclimate monitoring capacity.
Climate change adaptations for Output 3 subprojects on agriculture and tourism
integration demonstration: (i) Forest plantations and vegetation restoration to protect
water quality and protect biodiversity, (ii) construction of roadside ecological slope
protection can improve the slope stability and reduce surface flow, and construction
drainage structures for the footpath.
Update the mitigation measures defined in this EMP, as needed, based on final PMO, LIEC EEBs, ADB
detailed design.
Asbestos. Under ADB’s List of Prohibited Investment Activities (SPS, 2009), the use of
asbestos is prohibited except for the “purchase and use of bonded asbestos cement
sheeting where the asbestos content is <20%” (SPS 2009: 76). However: (i) in practice, it
is difficult to assess whether asbestos content is <20%; and (ii) international development
banks are increasingly banning the use of all asbestos from their projects. To ensure
international best practice for human health and safety for this project: no asbestos of any
kind will be used in any materials supported by the project.
Check with the design institute and PMO to ensure the proposed materials do not include
the use of asbestos.
Submit the updated EMP to ADB for review.
Changes in project locations or scope. In case of major changes of project location
and/or additional physical components, form a DEIA team to conduct additional DEIA and
public consultation. The revised DEIA will be submitted to local EEBs and ADB for
approval and disclosure. ADB will determine if the change is minor or major.
PMO,
PMO,
Prior to construction, the PMO or LPMOs will hire an EMA for environmental monitoring.
LPMOs,
LPMOs
Prepare detailed monitoring plan in accordance with the monitoring plan in this EMP.
EMA
DIs,
PMO, LIEC, EPD,
Mitigation measures in the EMP are incorporated in all bidding documents.
PMOs
EEBs, ADB
Bidding documents are sent to ADB for review.
Prepare environmental contract clauses for contractors.
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Potential impacts /
issues
EMP training

Mitigation measures

•

Establish GRM

•
•
•

Site EMPs

•
•

Who
Who
implements supervises
LIEC
PMO, EEB
LIEC, or invited environment specialists and/or officials from EEBs provide training on
construction environmental management, implementation, supervision, to contractors and
CSCs, in accordance with the training plan in this EMP.
PMO,
LIEC
Responsibility for GRM implementation is assigned to the PMO and LPMO Environmental
LPMOs
Officers and Social Officers and is included in their terms of reference.
PMO and LPMO personnel will be aware of, and trained in, the GRM, and will help
support the environmental and social officers when necessary.
Key contact details for the GRM (phone number, WeChat, address, email) will be
provided on the PMO, IA and/or EEB public websites and information boards at
construction sites.
Contractor
CSC
Prior to any works, prepare site-specific EMP for individual construction sites
PMO, LPMO
LIEC
Review and ensure that site EMP complies with the measures in this EMP

B. CONSTRUCTION PHASE
Topography Earthwork, soil erosion, • Coordinate with other utility service providers to establish the presence of existing utility Contractor
and Soils
soil contamination
easements and avoid risk of damage and/or repeated excavation/filling
• All project earthworks located within 50 m of rivers and lakes, will only be conducted
between the calendar months of October to April (the dry season)
• Plan and implement construction in staged sections (≤500 m), with one section completed
and stabilized before beginning the next.
• Define spoil disposal sites and borrow pit locations, in the construction tender documents.
• Construct intercepting channels to prevent construction runoff entering waterways.
• Divert runoff from sites to sedimentation ponds before discharging them in to the
existing drainage
• Minimize open excavation areas and trenches, including for pipeline works to <300 m
sections of active works. Use appropriate compaction techniques for pipe trenches (sewer
pipelaying).
• Properly store petroleum products, hazardous materials, and wastes on impermeable
surfaces in secured and covered areas.
• Strip and stockpile topsoil, and cover (by geotechnical cloth) or seed temporary soil
stockpiles.
• Provide temporary detention ponds or containment to control silt runoff.
• Stabilize earthwork areas within 15 days after earthworks have ceased at the sites.
• Situate construction camps and storage areas to minimize land area required.
• Remove construction wastes from the site to the approved disposal sites.
• Establish emergency preparedness and response plan for spills including cleanup
equipment at each construction site and training in emergency spill response procedures.
• Train contractors and crews in emergency spill response procedures.
• Conduct site inspections and monitoring for soil erosion and contamination.

CSC,
LPMO,
PMO, EEB,
WRB,
LIEC

165
Item

Ambient Air

Noise and
vibration

Potential impacts /
issues

Mitigation measures

Who
Who
implements supervises

• Transport to disposal sites. Transport will be over short distances (<10 km).
• Site borrow area and spoil disposal sites will be at least 300 m from residential areas so
as to reduce potential dust and noise impacts from these sites. The spoil disposal sites
must be approved sites by local EEBs and not be near wetlands or protected area or
other sensitive receptor. The spoil disposal sites mush have official EEB approval
document already issued before any disposal and be subject to checking by EEB.
• Rehabilitate and vegetate spent borrow area and spoil disposal site within one month
after closure to prevent soil erosion and dust generation.
Disposal of spoils (surplus spoil)
• The disposal sites will be selected based on compliance with the following criteria: (i)
situated as close as possible to the works sites, to minimize transport costs, vehicle
emissions, and risks associated with more distant transport of spoil e.g. vehicle accidents,
dislodging of spoil onto roads, and inadvertent transfer of invasive species or disease
vectors, (ii) located at least 500 m from the rivers and other surface water bodies, to avoid
impacts to riverbanks or siltation after rainfall, (iii) avoidance of any protected areas,
wetlands, waterways, flood retention areas, or other sensitive receptors, and (iv)
compliance with land zoning for appropriate land use
• Use the existing and EEB approved disposal sites in each county.
Dust generated by
Contractor
• Equip material stockpiles with dust shrouds.
construction activities, • Spray water on construction sites and earth/material handling routes.
gaseous air pollution
• Cover materials during truck transport.
(SO2, CO, NOx) from
• Purchase pre-mixed asphalt for road surface paving after pipeline laying; if asphalt is
construction machinery
heated and mixed onsite, asphalt mixers must be located >200 m from villages and other
and asphalt pavement
sensitive receptors.
after pipeline laying
• Store petroleum or other harmful materials in appropriate places.
• Ensure emissions from vehicle and machinery comply with PRC standards of
GB18352-2005, GB17691-2005, GB11340-2005, GB2847-2005, and GB18285-2005.
• Provide high-horsepower equipment with tail gas purifiers.
• Commercial concrete will be purchased. Concrete mixing is prohibited.
• Conduct ambient air monitoring including H2S caused by rubbish transferring and
collection.
Noise and vibration
Contractor
• Ensure construction machinery conform to PRC standard of GB12523-2011.
generated from
• Properly maintain vehicles and machineries to minimize noise.
construction activities • Apply noise reduction devices or methods where noisy machinery is operating, such as
construction of GTSs and WWTS, within 300 m of sensitive sites.
• Prohibit operation of machinery generating high levels of noise, and movement of heavy
vehicles along urban and village roads between 20:00 and 06:00.
• Place temporary hoardings or noise barriers around noise sources during construction.

CSC,
LPMO,
PMO, LIEC

CSC,
LPMO,
PMO, LIEC
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Item

Potential impacts /
issues

Soil and water Impact from
pollution
wastewater pollution

Mitigation measures

Who
Who
implements supervises

• Conduct checks, with photographic evidence, for cracks at sites before and after
vibration-inducing works.
• Monitor noise at sensitive areas and consult villagers/residents at regular intervals (see
Table EMP-5). If noise standards are exceeded, equipment and construction conditions
shall be checked, and mitigation measures shall be implemented to rectify the situation.
• Conduct interviews with residents adjacent to construction sites to identify and resolve
issues, including adjustment of work hours of noise-generating machinery.
• For about 6,911 households that will be within 40 m of construction works (IEE Section
V.D), particular attention will be provided. This will include: (a) follow-up consultations with
these households prior to the start of any works, to specify the exact planned dates and
schedule of works, nature of works, equipment to be used, safety measures, and public
access during construction; (b) installation of noise barriers to reduce as much of the
emissions as possible, and/or installation of additional layers on the windows of the
affected homes as necessary, based on the assessment of the most technically effective
method and feedback from the community consultations; (c) agreement on the duration of
daily works.
• Labor camps, fuel storage, machinery maintenance workshop and vehicle cleaning areas Contractor
must be stationed at least 500 m away from waterways.
• Storage facilities for fuels, oil, and other hazardous materials will be within secured areas
on impermeable surfaces and provided with bunds and cleanup installations.
• Prior to any earthworks along rivers and channels, install sediment traps and curtains, to
minimize sediment runoff.
• Collect construction wastewater in retention ponds and filter tanks to remove silts, oil.
• Equip machine wash-down sites with water collection basins and sediment traps.
• Install oil-water separators before the sedimentation tank for oily wastewater treatment.
• Equip all sites for washing of construction equipment with water collection basins and
sediment traps.
• Install portable toilets at worksites and on-site wastewater pre-treatment systems for
worker camps along with maintenance protocols.
• Domestic wastewater from worker camps will be disposed of in two ways: (i) for work sites
accessible to municipal sewerage systems, the wastewater will be discharged into the
nearest sewerage system; (ii) for work sites neither close to villages nor sewerage
systems, temporary septic tanks will be constructed for the centralized treatment of
domestic wastewater.
• Contractors will develop actions for control of oil and other dangerous substances as part
of their site EMPs.
• Contractors’ fuel suppliers must be properly licensed. They shall follow proper protocol for
transferring fuel and the PRC standard of JT3145-91 (Transportation, Loading and

CSC,
LPMO,
PMO, LIEC
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Item
Solid Waste

Biological
resources

Potential impacts /
issues

Mitigation measures

Who
Who
implements supervises

Unloading of Dangerous or Harmful Goods. revised).
Solid waste generated • Provide appropriate waste collection and storage containers at locations away from Contractor
CSC,
by construction
LPMO,
surface water or sensitive spots.
activities and from
PMO, LIEC
• Arrange with municipal waste collection services for regular collection of waste.
workers’ camps
• Properly remove and dispose of residual materials, wastes, and contaminated soils.
Paving or vegetating shall be done as soon as the materials are removed to stabilize the
soil.
• Burning waste is strictly prohibited.
• Provide sufficient garbage bins at strategic locations; and ensure that they are protected
from birds and vermin, and emptied regularly by the municipal waste collection systems.
• Construction waste. Construction waste will be regularly transported off-site by the
contractor, for disposal at certified sites for disposal.
CONTRACTOR PERFORMANCE TARGET: No uncollected waste at close of construction
activities each day.
Protection of flora and • Construction workers are prohibited from capturing any wildlife in the project areas.
Contractor
LPMOs,
fauna around
PMO,
LIEC,
• Clearance of vegetation will be restricted to specific construction sites.
Xiangxi
construction sites
• Prior to construction, vegetation and habitats will be clearly demarcated, as no-go zones
Forestry
for workers and machinery.
Bureau
• All planting activities, including re-vegetation, landscaping, and rehabilitation of
construction sites, will only use plant species which are (a) native (i.e. naturally occurring)
to the project area, and (b) are sourced from local stock within the project counties, to
minimize the risk of spreading invasive species through the long-distance transport of soil
or materials.
• In the event that non-native seedlings are required for rapid stabilization of exposed soils
and sites, only sterile seedlings will be used to prevent the spread of weeds.
• (vi)
To reduce the risk of spreading weeds, pest animals, and/or soil-based organisms,
the project will: (a) prohibit the use of any plant species classified in the PRC as weeds –
including native species – as defined by the Research Center for Biological Prevention
and Control of Alien Invasion (Ministry of Agriculture and Rural Affairs) and Institute of
Plant Protection (Chinese Academy of Agricultural Sciences), available at
http://www.chinaias.cn/wjPart/index.aspx.
• To avoid pollution of the rivers, no top-dressing fertilizers will be used for any of the
re-vegetation, planting, afforestation, or landscaping activities. For all planting activities,
fertilizer will be applied at the root mass of each plant.
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Item

Physical
cultural
resources

Potential impacts /
issues

Damage to known or
unknown above or
below-ground cultural
relics
Community
Community
and
consultation, health,
occupational and safety
health and
safety

Mitigation measures

• (For the use of pesticides in planting, measures comprise: (a) no chemicals will be used
that are listed as hazardous under Classes I or II by the World Health Organization 17, or
which are listed as prohibited or for strictly controlled use under PRC regulations 18 for
pesticide management, (b) pesticides to be used will be low residual and low toxic, in line
with the requirements of the Ministry of agriculture and Rural Affairs, and (c) training in
integrated pest management will be included as part of the project capacity building for
Subproject 2 and 8 (eco-farming) for PIUs and farmers, to help reduce pesticide use.
• In all protected areas: (i) all project facilities, including project buildings and tourism
development facilities, will be constructed on degraded land and will not involve the
damage or removal of natural habitat, (ii) all works will comply with the protected area
management plan.
Contractor
LPMO,
• Establish chance-find procedures for physical cultural resources.
LIEC,
• If a new site is unearthed, work shall be stopped immediately and the PMO, LPMO and
cultural relic
cultural relics bureau promptly notified. The construction will resume only after a thorough
bureau
investigation and with the permission of appropriate authority.
Community consultations
Contractor,
CSC,
CSC
LPMO,
• Prior to any works, inform residents and businesses in advance through media,
PMO, LIEC
information boards, and direct consultations, of the construction activities, dates and
duration of expected disruption.
• Especially for the communities within 40 m of works and who will be subjected to higher
noise/dust levels, conduct meetings with residents prior to any works.
• Record all community feedback and solutions discussed and agreed.
• Based on feedback from the community consultations: (i) update contractor site plans as
needed to incorporate the solutions, including revisions in work schedules, daily working
hours, construction methods, and/or mitigation methods; (ii) revise CSC monitoring
schedules and monitoring criteria as needed to reflect the updated contractor site
management plans.
Community health, safety, and minimizing disruption to daily life
• Prepare and implement a traffic control plan, for approval by local traffic management
administration before construction. This will include scheduling or diverting construction
traffic to avoid peak hours, regulating traffic at road crossings, selecting routes to reduce
disturbance, reinstating roads, and opening them to traffic when construction is
completed.
• For all excavation along roads and easements which already have existing subsurface

17
18

Who
Who
implements supervises

https://www.who.int/publications/i/item/9789240005662
http://www.moa.gov.cn/xw/bmdt/201911/t20191129_6332604.htm
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Item

Potential impacts /
issues

Mitigation measures

•

Occupational health
and safety

•
•
•
•
•
•

•
•

•
•
•
•
•

Who
Who
implements supervises

utilities (power cables, sewage pipes, water pipes, telecommunication cables): (i) plan
and coordinate the project sewage pipeline construction with the utility managers, (ii)
check whether there are pending domestic projects to upgrade these utilities. Coordinate
works to avoid repeated excavation of the same sections of road or easement; and work
with utility managers to minimize the risk of damage or disruption to the existing utilities. If
any utilities are disturbed by the construction activities, they will be rectified immediately
by the contractor in coordination with the utility provider. During this rectification period,
the users will be provided with alternatives such as provision of water supply through
tankers if the water supply pipes are broken
Install signs at construction sites to inform people of the project GRM, potential dangers
(e.g. moving vehicles, hazardous materials, excavations) and safety issues.
Install safety barricades around all excavations, including open trenches.
Assign personnel to direct pedestrians around dangerous work areas.
Ensure that all sites are secure, discouraging access through appropriate fencing.
Lock and secure all work sites to prevent unauthorized access.
Night-time (8:00pm – 6:00am) use of heavy machinery is strictly prohibited.
Prepare environmental, health and safety plan, to include: (i) clean and sufficient supply Contractor
of fresh water for construction sites, camps, offices; (ii) sufficient latrines and other
sanitary arrangements at construction sites and work camps; (iii) garbage receptacles
and regular emptying; and (iv) provision of safety clothing and equipment as needed, in
accordance with health and safety regulations.
Prepare emergency response plan and submit to PMO and EEB for approval. Establish
emergency phone links with township hospitals. Maintain a first-aid base in each
construction camp.
Establish a records management system for occupational accidents, diseases, incidents
that: (a) includes a tracking system to ensure that incidents are followed-up; (b) can easily
retrieve records; and (c) can be used during compliance monitoring and audits. The
system will be backed up on at least one external hard drive to protect records against
loss or damage. The records will be reviewed during compliance monitoring and audits.
Establish worker camps in conformance with relevant domestic guidelines.
Safety communication. Publicize occupational health and safety matters to all project
personnel. Install on-site signs and give regular training.
Train all workers in basic sanitation, health and safety matters, and work hazards.
Implement awareness and prevention program for HIV/AIDS and other diseases – target
the local community and construction workers.
Provide personal protection equipment to workers as needed, e.g. safety boots, helmets,
gloves, protective clothing, goggles, ear protection.
Asbestos. In the event that materials containing asbestos are suspected: (i) the contractor

CSC,
LPMO,
PMO, LIEC
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Item

Potential impacts /
issues

Mitigation measures
will immediately inform the LPMO, who will inform the PMO; (ii) the contractor will
subcontract the municipal center for hazardous waste, who will be responsible for the safe
handling, transport, and disposal of the materials; (iii) such materials will only be disposed
in a landfill site certified and designed to receive hazardous materials.
• COVID-19. Prepare and implement a coronavirus (COVID-19) health and safety plan to
address COVID-19 health risks. The plan will be prepared in line with Appendix 3 and
government regulations and guidelines on COVID-19 prevention and control, and in
consultation with public health agencies in the area. The plan will include (i) measures to
record the locations that workers have visited/lived immediately before and during project
work; (ii) schedules for disinfecting/cleaning offices, yards, stores and labor camps; (iii)
measures to implement temperature checks and other health checks on site; (iii) physical
distancing measures, particularly in worker camps; (iv) requirements for mandatory use of
personal protective equipment such as facemasks, and provision of handwashing
stations, hand sanitizers, and other appropriate protective measures; (v) how workers and
residents living near project sites will be provided with information to protect themselves
from COVID-19; (vi) procedures to be adopted in the event a worker is suspected to have
contracted COVID-19; and (vii) other COVID-19 prevention and control measures
appropriate for the local context.
CONTRACTOR PERFORMANCE TARGET: Camps clean, emergency response plans in
place, and 100% of workers aware of emergency response procedures.

Who
Who
implements supervises

COVID-19 = coronavirus, CSC = construction supervision company, EEB = ecology and environment bureau, EMA = environmental monitoring agency; LIEC = loan
implementation environment consultant, LPMO = local project management office (under project implementing agency), PMO = Xiangxi project management office.
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Table EMP-3: Potential Impacts and Mitigation Measures during Operation
Issue
Mitigation Measure
Implement
Supervise
Garbage
or EEB
• Coordinate planning of this component with Town
transfer station component on environmental education of township
– ensure good residents, to maximize recycling and reuse prior to government
O&M and avoid solid waste collection
risks of leachate • Install >3 m wide buffer zone and greening belt > 2
leakage,
m wide around GTS (in accordance with PRC
minimize odors
Technical Specifications for Domestic Solid Waste
Transfer Stations)
• Sorting at station to extract items for recycling or
on-selling e.g. metals
• Transport vehicles to have sealed containers to
minimize odors and leakage. The vehicles will be
washed before leaving station once emptying the
garbage
• Station to have drainage channels to capture any
leachate
• Transport leachate in sealed containers to on-site
leachate treatment plant at local Landfills for
treatment and disposal
• Store solid waste in sealed containers and rooms to
minimize odors
• Transport compacted rubbish on daily basis to
GPPs
• Regular cleaning with disinfectant to reduce odors
and disease risk
• Train staff in O&M safety. All workers to be
equipped with labor protection supplies, including
gloves and strong footwear
• Town or township government may contract a 3rd
party for O&M, and transport and collection of solid
waste.
• Fire extinguishers are in place at the stations.
• Regular consultation with residents to identify
potential issues e.g. odor-related disturbance
WWTS – ensure • Ensure simple emergency response plan is Town or
EEB
good O&M and
prepared and in place, with clear lines of township
avoid risks of
government
responsibility
effluent or sludge • Semi-annual checks of WWTS to ensure normal
leakage
operation
• Immediately visit the WWTS after rural power
failure, floods, or other extreme weather and inspect
for any damage
• Initiate repairs through recruitment of a contractor
as needed
• Ensure the water quality monitoring sensor on the
discharge outlet is operating normally and that the
monitoring data is being received by the local EEB.
• In the event that effluent exceeds compliance
standards, a maintenance check of the facility will
be conducted; and the problem resolved within 1
week. Pending the rates of inflow, influent will be
temporarily stored while the problem is being
resolved
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Issue

Mitigation Measure
Implement
• Ensure timely and safe emptying of sludge in septic
tanks (expected to be every 3–4 years given the
small rural populations). Mobilize township
personnel and/or contractor. Ensure personnel are
wearing safety clothing to avoid hygiene risks
• Sludge to be disposed in approved landfills
((Huanyuan County Domestic Waste Landfill, Liye
Town Domestic Waste Landfill, Luxi County
Domestic Waste Landfill, or Jishou City Taierchong
Domestic Waste Landfill)
• Regular cleaning with disinfectant to reduce odors
and disease risk
• Train staff in O&M safety. All workers to be equipped
with labor protection supplies, including gloves and
strong footwear
• Regular consultation with residents to identify
potential issues e.g., odor-related disturbance
Afforestation
OPF
• Minimize the use of chemical fertilizer and maximize
and agriculture
the use of organic fertilizers by project design
activities – soil • Fertilizer will be mixed with water and provided via
and water
drip irrigation, ensuring that only small quantities are
pollution from use required, in small doses, and that fertilizers is
of
retained at root bases
agro-chemicals • Fertilizer use will be reduced through real-time
monitoring soil nutrient levels
• Monitoring. The types and volumes of fertilizers and
pesticides used by the subprojects will be
documented in order to monitor overall use and
efficiency over time.
• No top-dressing fertilizers will be used for any of the
re-vegetation, planting, or landscaping activities.
For all planting activities, fertilizer will be applied
once, at the root mass of each plant, during
planting.
Handling and
OPF
• No pesticides or agricultural chemicals listed as
use of
hazardous under Classes I or II by the World Health
agro-chemicals Organization or listed as prohibited or strictly
controlled use under the PRC’s national regulations
for pesticide management will be used for the
project activities. This includes the project
components for afforestation, replanting for site
rehabilitation and landscaping, and the pilot farming
sites. A registry of all activities that involve the
handling of potentially hazardous substances will be
developed, including protocols for the storage,
handling, and spill response.
• All chemicals, toxic, hazardous, and harmful
materials will be transported in spill-proof tanks with
filling hoses and nozzles in working order.
• All chemicals, toxic, hazardous, and harmful
materials will be stored in secure areas with
impermeable surfaces and protective dikes such
that spillage or leakage will be contained from
affecting soil, surface water, or groundwater

Supervise

Forestry Bureau,
EEB

Forestry Bureau,
EEP
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Issue

Mitigation Measure
Implement
Supervise
systems. The area should be a 110% volume of
storage capacity. Their usage will be strictly
monitored and recorded.
• Good housekeeping procedures will be established
to avoid the risk of spills.
• Spills will be dealt with immediately, and personnel
will be trained and tasked with this responsibility.
• Workers will be properly trained before handling
hazardous wastes and have the requisite protective
equipment.
• Fertilizers and other agro-chemicals will be stored in
specific rooms with restricted access, and out of
direct sunlight.
Community and • Operation phase EHS plan and traffic management
OPF
Health Bureau,
Occupational
Emergency Bureau,
plan will be developed and implemented and
Health and
Housing ,Urban-rural
workers will be trained regularly on their
Safety
construction Bureau,
implementation. The nearby communities will be
(including risks informed of the potential risks and the emergency
and Traffic Police
to workers,
response plan.
visitors and
• PPE including goggles, gloves, safety shoes will be
community from provided to workers. Noise protection equipment
warehouse,
will be provided to workers in high-noise area.
tourism, and
• Implement COVID-19 prevention measures, if
etc)
applicable including disinfection/cleaning of offices,
on-site temperature checks, social distancing
measures, mandatory use of personal protective
equipment such as facemasks, provision of
handwashing stations and hand sanitizers etc., and
procedures to be adopted in the event any staf f is
infected with COVID-19.
• Provide training to workers on occupational health
and safety, and emergency response.
• Transporting vehicles will slow down to 30 km/h and
not use their horn when passing through or nearby
sensitive
locations,
such
as
residential
communities, schools and hospitals. Regular
maintenance of vehicles to minimize potential
accidents caused by equipment malfunction.
Subproject sites will be fence with restricted public
access.
EEB = ecology and environment bureau, EMA = environmental monitoring agency, LIEC = loan
implementation environment consultant, O&M = operation and maintenance, OPF = operator of
project facility, PMO = project management office, PRC = People’s Republic of China, GTS =
garbage transfer station, WRB = water resource bureau, WWTS = wastewater treatment station,
WWTS = wastewater treatment station.

D.

Environmental Monitoring, Inspection and Reporting

10. Three types of project monitoring will be conducted under the EMP: (i) internal
monitoring – to be conducted by the LPMOs and the CSCs; (ii) external monitoring – of
air, water, noise and soil standards – to be conducted by the EMA(s); and (iii) compliance
monitoring – to be conducted by the LIEC, to ensure the EMP is being implemented.
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11. The monitoring program (Table EMP-5) describes the scope of monitoring,
parameters, time and frequency, implementing and supervising agencies, and estimated
costs. The monitoring shall comply with the standards mentioned in Section II of the IEE.
The applicable standards to be followed on ambient air, surface water, sediment and
noise, and the pollutant discharges are given in Table EMP-5.
12. Internal monitoring. During the construction phase, the CSCs and the LPMOs will
be responsible for conducting the internal environmental monitoring in accordance with
the monitoring plan. Results will be reported through the CSC monthly reports to the
LPMOs and PMO.
13. External monitoring. The PMO or LPMOs will contract and fund at least one EMA
to conduct the external environmental monitoring described in Table EMP-5. A detailed
cost breakdown will be provided by EMAs tendering for this work. The external monitoring
will be conducted during the entire construction phase and first full year of operation of
the relevant facility. The EMA will prepare semi-annual monitoring reports of the methods
and results. The EMA will submit these to the PMO, LPMO, and ADB at the same time, to
ensure independence.
14. Compliance monitoring for EMP. The LIEC will review project progress and
compliance with the EMP based on field visits, consultations with the PMO and LPMO
environment officers, contractors, and CSCs, and review of the monitoring reports by the
CSCs and EMA(s). The site visits will include comparison of the works and conditions
observed with the EMP mitigation and monitoring measures in Tables EMP-2, EMP-3 and
EMP-5. The site visits will include, but not be limited to: visual inspection of worker and
construction solid waste at worker camps and work sites; evidence of soil erosion, water
pollution, and sewage; community and occupational health and safety (camp hygiene,
availability of clean water); and, evidence that emergency response plans are in place
and that workers are familiar with them. There is no set frequency for these inspections:
the LIEC will make site visits as often as possible within the available budget, focused
especially on periods of peak construction. The findings of the LIEC will be reported to
ADB through the semi-annual environment monitoring reports.
15. Semiannual environment monitoring reports. The PMO will submit these
reports to ADB. They will include: (i) progress made in EMP implementation, (ii) overall
effectiveness of the EMP implementation (including public and occupational health and
safety), (iii) environmental monitoring and compliance, (iv) institutional strengthening and
training, (v) public consultation (including GRM), and (vi) any problems encountered
during construction and operation, and the relevant corrective actions undertaken. The
LIECs will help the PMO prepare the reports and submit the English report to ADB for
disclosure. A standard reporting template will be provided by ADB to PMO to assist in
report preparation.

16. Project completion environmental audits. Within three months after each
subproject completion, or no later than a half year with permission of the local EEBs,
environmental acceptance monitoring and audit reports of each subproject completion
shall be: (i) prepared by a licensed environmental monitoring institute (usually, the
institute is the municipal, district, or county environmental monitoring station under the
municipal, district, or county EEB) in accordance with the PRC Guideline on Project
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Completion Environmental Audit (2001); (ii) reviewed for approval of the official
commencement of individual subproject operation by environmental authorities; and (iii)
reported to ADB through the semi-annual environment monitoring reports.
17. Quality assurance (QA)/quality control (QC) for compliance monitoring. To
ensure accuracy of the monitoring, QA/QC procedures will be conducted in accordance
with the following regulations:
i)
Regulations of QA/AC Management for Environmental Monitoring issued by the
State Environmental Protection Administration in July 2006;
ii)
QA/QC Manual for Environmental Water Monitoring (Second edition), published
by the State Environmental Monitoring Centre in 2001; and
iii)
QA/QC Manual for Environmental Air Monitoring published by the State
Environmental Monitoring Centre in 2001.
Table EMP-4: Environmental Reporting Plan
Report
A. Construction Phase
Internal progress reports
External environment monitoring
reports
Environmental acceptance
monitoring and audit reports
Environmental monitoring report.
To include the external
environment monitoring reports
B. Operation Phase
EMP progress reports

From

To

Frequency of Reporting

CSC

LPMO

Monthly

EMA

PMO, LPMOs

Semi-annual

Licensed
institute

EEB, PMO,
LPMOs

Within three months after
component completion

PMO

ADB

Semi-annual

PMO

ADB

Semi-annual

Table EMP-5: Environmental Monitoring Program for “Internal” and “External” Monitoring.
See text for description of “compliance monitoring”.
Subject

Ambient air
quality

Noise

Parameter*

Location

Frequency

Compliance
Standard

Implement Supervise

CONSTRUCTION STAGE
1. Internal monitoring – by the contractors, CSCs, and PMO and LPMO Environment Officers
Compliance with dust Visual inspection at all 1 time / week
PRC Standards Contractor, PMO,
mitigation measures construction sites
(GB 3095-2012
CSC,
LIEC
(Table EMP-2)
and EHS
LPMO
guidelines. See
IEE tables II-7.
LAeq: measured with Construction site
1 time / week
PRC Standards
CSC,
hand-held meter
boundary
minimum
(GB12523-2011 LPMO,
Contractor
during peak
and
LIEC
performance targets:
construction
GB12348-2008).
(i) noise level meets
levels at work
See IEE tables
standard
at
site
sites
II-15 and II-16.
PMO,
boundary; (ii) for the
LIEC
affected households
(Section
V.A-sensitive
receivers
within
project
area
of
influence)most at risk
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Subject

Solid waste

Soil erosion
and
re-vegetation

Occupational
health and
safety

Quality of
sewage and
discharge
channels at
work camps
Construction
wastewater

Ambient air
quality

Parameter*

Location

Frequency

Compliance
Standard

from
the
construction noise,
the installed noise
barriers
reduce
noise
levels by at least
80%1
Garbage and
Visual inspection at all Daily
NA
construction wastes construction sites and
Contractor
work-camps
performance target:
no uncollected
waste at end works
each day
Soil erosion intensity Visual inspection at
1 time / week;
NA
and survival rate of
spoil sites and all
and
re-vegetation
construction sites,
immediately
especially
after heavy
embankment sections rainfall
of project river sections
Re-vegetation of
Visual inspection along At least 2 times
NA
embankments and
embankment sections / year
other areas,
and all revegetation
areas
Camp hygiene, safety, Visual inspection at all 1 time / month
NA
availability of clean
construction sites and
water, EMRs
work-camps
Contractor
performance target:
camps clean, EMRs
in place; 100% of
workers aware of
EMR procedures
2. External monitoring – by a certified environment monitoring agencies
pH, SS, NH3-N,
Domestic wastewater 2 times/year
PRC Standards
CODCr, petroleum
discharge at
during
(GB3838-2002
and
work-camps
construction
GB8978-1996).
See IEE table
II-11.
SS, oil, pH
At wastewater
2 times/year
PRC Standards
discharge points of all during
(GB3838-2002
construction sites
construction
and
GB8978-1996).
See IEE table
II-11.
PM10

All construction sites 2 times / year
(at least 1 point during
upwind,
1
point construction
downwind) and nearby
sensitive
receivers (Section V.A
-sensitive receivers

World Bank
EHS standard.
See IEE Table
II-7

Implement Supervise

Contractor,
CSC,
LPMO

PMO,
EEB,
Sanitation
bureau

Contractor,
CSC,
LPMO

PMO,
LIEC

Contractor,
CSC,
LPMO

PMO

Contractor,
CSC,
LPMO

PMO

EMA

EEB, PMO

EMA

EEB, PMO

EMA

EEB,
PMO,
LIEC
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Subject

Noise

Parameter*

LAeq

Location

Frequency

within project area of
influence)
Boundaries of all
2 times / year
construction sites and (twice a day:
sensitive receivers
once in day
(Section V.A -sensitive time and once
receivers within project at night time,
area of influence)
for 2
consecutive
days)

Compliance
Standard
PRC Standards
(GB12523-2011
and
GB12348-2008).
See IEE tables
II-15 and II-16

Implement Supervise

EMA

EEB,
PMO,
LIEC

OPERATION PHASE – external monitoring, by certified environment monitoring
agencies
Odor

Garbage transfer stations – 11
H2S, NH3
Boundary of GTS

4 times / year

PRC standard
EMA
PMO,
(GB 14554-93).
LPMO,
See IEE Table
EEB
II-14
Noise
LAeq
Boundary of GTS
2 times / year Word Bank EHS EMA and
PMO,
(twice a day: 1
standard for
OPF
LPMO,
in day and 1 at communities in
EEB
night for 2
rural and urban
areas. PRC
consecutive
standard for
days)
industrial area.
See IEE Tables
II-8 and II9
Wastewater treatment stations – spot testing (random selection) among the 1,120 stations
Effluent from CODcr, NH3-N, TN,
1. At inlet of WWTS, to 2 times / year.
PRC Standard
EMA
PMO,
WWTS
TP
monitor influent quality. Will
(GB
LPMO
complement
18918-2002).
EEB
2. At discharge outlet of the
See IEE Table
WWTS, to monitor
auto-monitoring
II-12
by sensors
effluent quality.
installed at
discharge outlet
of each WWTS
Noise
LAeq
Boundary of WWTS
2 times / year Word Bank EHS EMA and
PMO,
(twice a day: 1
standard for
OPF
LPMO,
in day and 1 at communities in
EEB
night for 2
rural and urban
consecutive
areas. PRC
days)
standard for
industrial area.
See IEE Tables
II-8 and II9
Other Subprojects on Agriculture and Afforestation sites
Soil and
Plant survival and
All re-vegetated sites Spot check,
NA
Forestry PMO
Vegetation coverage
twice a year
Bureau
Pesticide
Inventory of all
All subproject farms
Ongoing, as
NA
Forestry PMO
use
agro-chemicals and and enterprises
required
Bureau
pesticide use,
and OPF
including disease/pest
occurs, application
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Subject

Parameter*

Location

rate and time, amount
used

Frequency

Compliance
Standard

Implement Supervise

BOD5 = 5-day biochemical oxygen demand; CODcr = chemical oxygen demand; CSC = construction
supervision company; EMA = environmental monitoring agency; EMR = emergency response plan; EEB =
ecology and environment bureau; HCl = hydrochloric acid, IA = implementation agency; LAeq = equivalent
continuous A-weighted sound pressure level; NA= not applicable; NH3-N = ammonia nitrogen; NOx = nitrogen
oxide; OPF = operator of project facility; PM10 = particles measuring <10μm; LPMO = local project
management office; PMO = project management office; SO2 = sulfur dioxide; SS = suspended solids; TSP =
total suspended particle, WWTP = wastewater treatment plant.
1 Compared by measuring noise on each side of the noise barrier with a hand-held meter.
2 Parameters selected to measure potential odors and odors (from stockpiled waste).
* In the event that monitoring detects that standards are exceeded: (i) this will be immediately reported to the
PMO and operator of the project facility; (ii) actions will be taken within one week to address the issue; (iii)
compliance with standards will be confirmed by immediate subsequent testing; and (iv) all issues will be
included in the environment monitoring reports from the PMO to ADB.

E.

Training and Capacity Building

18. The PMO and implementing agencies have no previous experience with
ADB-funded projects or safeguard requirements. The experience of individual staff within
the city, the district and county EEBs for environmental management varies considerably.
Domestic EIAs and project approvals generally include limited mitigation measures, but
there is not yet a regulatory requirement in the PRC for EMPs of the scope required by
ADB. Implementation of the current EMP represents a significant new task for the local
agencies. During the project preparation phase, preliminary training on EMP
implementation was provided by the TA Consultant, including roles and responsibilities of
contractors and CSCs for EMP implementation, project impacts, and mitigation
measures.
19. During implementation, a capacity building program will be implemented for
safeguards and technical capacity for the designed components, including: (i)
implementation of the EMP, including the mitigation measures, monitoring, and reporting;
and (ii) operation and maintenance of the constructed facilities. Training will be provided
by the loan implementation consultants and Xiangxi Tujia and Miao Autonomous
Prefecture EEB, facilitated by the PMO and LPMOs. Trainees will include the PMO,
implementing agencies, LPMOs, contractors, CSCs, and relevant local bureaus
(including water resources, agriculture, forestry).
Table EMP-6: Project Environment Training Program

Training program
Scope of Training
Trainer Trainee Time Days Persons
Procurement and • ADB procurement guidelines
LIC
PMO,
2
2
50
contract
LPMOs,
• Bidding document and contract preparation,
EFMC
management
including EMP clauses
(emphasize EMP • Risk of improper procurement and mitigation
implementation)
measures, and handling variation orders and
contract management
Implementation of • ADB safeguard policy statement requirements LIEC,
PMO,
2
2/
50
EMP
EEB
LPMOs,
year
for EMP implementation and progress
EEB,
reporting
other local
• Roles, responsibilities, monitoring, inspection,
bureaus
reporting in EMP – especially, at each level of
responsibility (PMO, LPMOs, implementation
units)
• Environment monitoring program;
• Odor impact from GPPs, GTSs and mitigation
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Training program

Scope of Training
Trainer Trainee Time Days Persons
measures
• Public consultation and participation;
• GRM implementation, coordination, reporting,
working with the public;
• Environment, health and safety during project
construction and operation for workers and
the community;
• Occupational health and safety, including (i)
prevention and control of transmissible
diseases and HIV/AIDS, (ii) implementation of
COVID-19 health and safety plan (see Table
EMP-2)
Operation and
LIEC, As above
2
2
50
• Topics to be tailored to each project
maintenance of the component
EEB
completed project • Soil erosion control and afforestation.
facilities
Reservoir and
LIC,
As above
2
2
50
• Water quality protection; point and non-point
watershed
EEB
pollution control
management
• Land use planning
• Internal zoning
• Wetlands and ecology
Climate change
LIEC
LPMO,
1
1
50
• Energy saving and GHG emission reduction
resilience
OPF WRB
• Carbon sink by revegetation and afforestation
Solid wastes
LPMO,
• International and domestic experience and
collection and
OPF
technology in garbage collection and disposal
treatment
• Operation, management, and maintenance of
the GPP and GTS
Emergency
Experts
PMO,
1
1
50
• Response mechanism e.g. for spills
preparedness and • Mitigation measures for hydraulic sectors
from
OPF,
response planning • Emergency response team, procedure, and
EEBs,
other
LIEC
bureaus
actions
Total
10
10
300
ADB = Asian Development Bank, CAB = civil affairs bureau, EMP = environment management plan, EEB =
environment protection bureau, EFMC = eco-compensation fund management committee, GHG = greenhouse
gas, GRM = grievance redress mechanism, LIC = loan implementation consultant, OPF = operator of project
facilities, LPMO = local project management office, PMO = project management office, WRB = water resource
bureau.

F.

Grievance Redress Mechanism

20. This project grievance redress mechanism (GRM) is a joint GRM for: (i) the initial
identification, documentation, and preliminary management of both environmental and social
safeguard-related grievances; (ii) the resolving of environmental safeguard-related
grievances; and (iii) the resolving of, and/or timely referral of, social safeguard-related
grievances. Environmental and social safeguard-related grievances may differ considerably in
the nature of grievances and agencies, procedures, and timing required to address them: the
GRM provides a simple, time-based mechanism to meet project needs as required. Social
safeguard issues beyond the scope of the GRM procedures, including issues related to land
acquisition or resettlement, will be referred to relevant agencies as needed.
21. The GRM is designed to achieve the following objectives: (i) provide channels of
communication for local villages and communities to raise concerns about environmental and
social-related grievances which might result from the project; (ii) prevent and mitigate adverse
environmental and social impacts to villages and communities caused by project construction
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and operation, including those associated with resettlement through improved awareness; (iii)
improve mutual trust and respect and promote productive relationships between the project
agencies and local villages and communities; and (iv) build village and community
acceptance of the project. The GRM is accessible to all members of the villages and
communities, including women, youth, minorities and poverty-stricken villagers and residents.
Multiple points of entry are available, including face-to-face meetings, written complaints,
telephone conversations, e-mail, and social media

22. Environmental and social safeguard-related grievances may differ considerably in the
nature of grievances and agencies, procedures, and timing required to address them. The
GRM provides a simple, time-based mechanism to meet project needs as required. Social
safeguard issues beyond the scope of the GRM procedures, including issues related to land
acquisition or resettlement, will be referred to relevant agencies as needed.
23. The PMO Environment Officer and Social Officer and LPMO Environment Officers and
Social Officers will lead the coordination of the GRM. However, all project agencies and staff
will be trained in the GRM and are expected to take an active role for implementing the GRM.
At the PMO level, the PMO Environment Officer and PMO Social Officer will establish a GRM
tracking and documentation system, conduct daily coordination with the LPMO officers,
arrange meetings and conduct site visits as necessary, maintain the overall project GRM
database, and prepare the reporting inputs for progress reports to ADB. At the LPMO level,
the environment and social officers will instruct contractors and CSCs on the GRM
procedures, and coordinate with the local EEBs and other government divisions, as
necessary. PMO and LPMO staff will be trained and supported by the LIEC and loan
implementation social consultant.
24. The contact persons for different GRM entry points, such as the PMO and LPMO
environmental and social officers, contractors, operators of project facilities, and EEBs, will be
identified prior to construction. The contact details for the entry points (phone numbers,
addresses, e-mail addresses) will be publicly disclosed on information boards at construction
sites and on the websites of the local EEBs.
25. The GRM will be accessible to diverse members of the villages and community,
including more vulnerable groups such as women, minority and poor. Multiple points of entry,
including face-to-face meetings, written complaints, telephone conversations, or e-mail, will
be available.
26. If a complaint is received and filed, the PMO and LPMO officers will identify if the
complaint is eligible for management under the GRM. Eligible complaints under the GRM
include those where: (i) the complaint pertains to the project; and (ii) the issues arising in the
complaint fall within the scope of environmental and/or social issues that the GRM is
authorized to address. Ineligible complaints include those where: (i) the complaint is not
project-related; (ii) the nature of the issue is outside the mandate of the GRM (such as fraud
or corruption); and/or (iii) other procedures would be more appropriate to address the issue.
Ineligible complaints will be documented and provided to the relevant authorities and the
complainant will be informed of these steps. The procedure and timeframe for the GRM is as
follows and summarized in Figure EMP-1.
• Stage 1 (5 calendar days): If a concern arises during construction or operation, the
affected person may submit a written or oral complaint to the contractor (construction
phase) or operator of the project facility (operation phase). The contractor will: (i)
respectfully acknowledge the issue and immediately stop the causal activity (e.g. on-site
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construction causing high noise levels to a nearby household); (ii) not resume the activity
until the complaint has been resolved; (iii) inform the LPMO of the incident on the same
day of the incident occurring and how the contractor has responded or will respond; (iv)
give a clear reply to the affected person within two calendar days; and (v) as far as
possible, resolve the problem within five calendar days from receiving the complaint. The
LPMO will: inform the PMO, local village committee, and Ecology and Environment
Bureau of the incident within one working day of being informed by the contractor; and
subsequently keep these parties informed at all stages.
• Stage 2 (5 calendar days): If the issue cannot be resolved in Stage 1, after five calendar
days, the LPMO and/or PMO will take over responsibility. Eligibility of the complaint will
be assessed, and a recommended solution given to the complainant and contractors
within two calendar days. If the solution is agreed by the complainant, the contractors
and/or facility operators (in operation) will implement the solution within five calendar
days from the LPMO or PMO taking over responsibility of the complaint. Written records
will be made of all stages and outcomes. At the expiration of Stage 2, PMO will inform
ADB of the outcome.
• Stage 3 (15 calendar days): If no solution can be identified by the PMO and/or LPMO,
and/or the complainant is not satisfied with the proposed solution, the PMO and/or PMO
will organize, within seven (7) calendar days, a stakeholder meeting (including the
complainant, contractor and/or operator of the facility, EEB, LPMO, PMO). A solution
acceptable to all shall be identified including clear steps. The contractors (during
construction) and facility operators (during operation) will immediately implement the
agreed solution. All attempts will be made to fully resolve the issue within 15 calendar
days. Written records will be made of all stages and outcomes. At the expiration of Stage
3, PMO will inform ADB of the outcome.

27. The contractor and/or LPMO will ensure the affected person is updated at all times and
in each stage of the progress toward resolving the grievance. The GRM does not affect the
right of an affected person to submit their complaints to any agency they wish to, for example
the local village committee, community leaders, courts, PMO, LPMOs, governments of
Xiangxi Tujia and Miao Autonomous Prefecture, and/or ADB.
28. The PMO and LPMOs shall bear any and all costs of implementing the GRM, including
meeting, travel, and/or accommodation costs of the project staff or affected person. The GRM
will be implemented throughout project construction and at least the first year of operation for
each project facility.
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Affected Person(s)

Stage 1
5 days

Solution
Implemented

Complaint

Contractor, CSC

Complaint

IAs, local EEB,
Village committee

Unresolved Complaint
Forwarded

Stage 2

PMO and/or PIU Environment
and/or Social Officers
(recording and coordination)

5 days

Unresolved Complaint
Forwarded

Stakeholder Meeting

PMO

Action Plan

Stage 3
15 days

Reporting

Solution Implemented

Reporting by
PMO to ADB

ADB

Figure EMP-1: Operation Chart of the Grievance Redress Mechanism
ADB = Asian Development Bank, CSC = construction supervision company, EEB = ecology and
environmental bureau, GRM = grievance redress mechanism, IA = implementing agency, PMO = project
management office.

G.

Public Consultation and Awareness Raising

29. Information disclosure and public consultation were conducted during project
preparation (IEE Section VII). During construction, the project will continue to seek public
consultation and raise awareness of project activities, especially those may impact the public
such as noise, dust, or odor. The public consultation plan is in Table EMP-7 and includes
public participation in evaluating environmental benefits and impacts. The PMO Environment
Officer and Social Officer will be responsible for public participation during project
implementation, supported by the LPMOs and LIEC.
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Table EMP-7: Public Consultation and Participation Plan
Organizer
Approach
Times/Frequency
Subjects
Participants
Construction
PMO,
Questionnaire
Once a year during Construction impacts; Workers, residents
LPMOs, LIEC survey, site visits, peak construction
adjusting mitigation
in construction
informal
measures if
areas, the
interviews
necessary; feedback administrations of
scenic
areas/protected
areas (see Section
V.A)
Site-specific basis At least one month Anticipated risks –
before the start of
noise, odor, others;
construction at any Procedures in the
new site
event of interruptions
to water and
wastewater services
Public workshops At least once during EMP implementation Residents,
and hearing
peak construction
progress; construction affected persons,
period
impacts; adjusting
social sectors
mitigation measures if
necessary; feedback
Operation
PMO,
Consultation and At least once in first Effects of mitigation
Affected persons
implementing site visits
year of operation
measures, impacts of and/or agencies,
operation, feedback
agencies,
the administrations
OPF
of scenic
areas/protected
areas (see Section
V.A)
Public workshop As needed based on As above
As above
consultations
Public survey
At least once after 1 Comments and
Project
year of operation
suggestions
beneficiaries

EIA = environmental impact assessment, OPF = operator of project facilities, LPMO = local project
management office, PMO = project management office, LIEC = loan implementation environmental
consultant.

H.

Cost Estimates

30. This section provides an estimate of the cost of EMP implementation. The cost
comprises expenses for three categories: the mitigation measures described in Tables
EMP-2 and EMP-3; monitoring (Table EMP-5); and training (Table EMP-6). Costs are
presented for the construction phase of five years and the first year of operation i.e. a
total of six years. The costs do not include: (i) detailed design revisions and adjustments;
(ii) internal monitoring and inspection of solid wastes disposal, soil erosion and
re-vegetation, occupational health and safety during construction, as this will be included
in the design, construction and construction supervision contracts; and (iii) salaries of
PMO and LPMO staff. Costs for mitigation measures and training are based on estimates
in the DEIA and/or the experience of the TA consultants from other similar projects. All
costs were discussed with the DEIA Institute, PMO and IAs.
31. The total estimated cost for EMP implementation (Table EMP-8) only represents
about 1.2% of the total project investment ($204.1 million, including $100 million ADB
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loan). Construction-phase costs will be paid by the contractors (as part of their contracts).
Operational-phase costs will be paid by each project implementing agency (IA).
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Table EMP-8. Estimated Cost for EMP Implementation for Five Years of Construction and
First Year Operation (xCNY10,000).
Unit No.
Cost
Item
Unit
Total cost
cost units
per year
Pre-construction phase (Table EMP-2)
1.1 Public consultation
Meeting, survey
2.0
1.2 LIEC
Consultant PM
18.0
Subtotal
20.0
Construction phase (Table EMP-2)
2.1 Soil erosion and contamination
776
2.2 Dust and air pollution control
115
2.3 Noise and vibration
60
2.4 Surface water pollution
186
2.5 Solid waste
60
2.6 Protection of flora and fauna
153
2.7 Community health & safety
50
2.8 Occupational health & safety
50
Subtotal
1,450
Operational phase (Table EMP-3)
3.1 Operation of exhausted gases treatment
CNY/yr
120.0
(GTSs)
3.2 GPP ash transport and disposal
CNY/yr
5.23
3.3 Operation of the 1522 WWTS
CNY/yr
32.4
3.5 Control Noise
CNY/yr
8.0
3.5 Operation and maintenance of the facilities
CNY/yr
10.0
3.6 Update and implement EMP
CNY/yr
0
Subtotal
175.63
4. Monitoring during construction (costs
paid by each IA)
4.1 Surface water quality
2 times/a
2.5
10
25
5.0
4.2 Construction wastewater including water
2 times/a
0.5
10
5.0
1.0
quality downstream of reservoir
4.3 Ambient air
2 times/a
1.8
10
18
3.6
4.4 Noise
2 times/a
0.3
10
3.0
0.6
Subtotal
5.1
51
10.2
5. Monitoring during operation (costs to be
paid by each IA)
5.1 GTSs
5.1-1 wastewater
4 times/a
0.5
4
2.0
2.0
5.1-2 Exhaust gas
4 times/a
4.0
4
16.0
16.0
5.1-2 Odor gas
4 times/a
3.0
4
12
12
5-1-3 Noise
4 times/a
0.1
4
0.4
0.4
Subtotal
30.4
30.4
5.2 Effluence from the WWTS
2 times/a
1.8
2
3.6
3.6
5.4 Noise
1 time/a
6.0
1
6.0
6.0
Subtotal
40
40
Grand total (xCNY10,000)
1,716.63
Grand total (xUSD10,000)
242.73
Proportion of total investment (%)
1.21%

I.

Mechanisms for Feedback and Adjustment
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32. Based on environmental inspection and monitoring reports, the PMO and LPMOs
shall decide, in consultation with the LIEC, whether (i) further mitigation measures are
required as corrective actions, or (ii) some improvements are required for environmental
management practices. The effectiveness of mitigation measures and monitoring plans
will be evaluated by a feedback reporting system. Adjustment to the EMP will be made, if
necessary. The PMO Environmental Officer and the LIEC will play critical roles in the
feedback and adjustment mechanism.
33. If during inspection and monitoring, substantial deviation from the EMP is observed
or any changes are made to the project that may cause substantial adverse
environmental impacts or increase the number of affected people, then the PMO and
LPMOs will immediately consult with ADB and form an environmental assessment team
to conduct additional environmental assessment. If necessary, further public consultation
will be undertaken. The revised DEIAs and project IEE, including this EMP, will be
submitted to the ADB for review, appraisal, and public disclosure. The revised EMP will
be passed to the contractors, CSCs and OPFs for implementation.
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APPENDIX 2. DRAFT TERMS OF REFERENCE FOR ENVIRONMENTAL POSITIONS
1.

PMO ENVIRONMENT OFFICER (1 position)

1. Background. Development projects supported by the Asian Development Bank
(ADB) routinely include a project management office (PMO). For this project, the Xiangxi
PMO is responsible for project implementation and comprises the municipal agencies
involved in the project. Compliance with the loan and project agreements include
implementation of an environment management plan (EMP), which is prepared as part of
the project initial environmental examination (IEE). The EMP is the critical guiding
document to manage, monitor, and report upon potential project environmental impacts.
Implementation of the EMP is a full-time task. The PMO environment officer will oversee
the implementation of the EMP. These terms of reference describe the position
requirements.
2. Scope and duration of work. The officer will work on behalf of the PMO to
implement the project EMP. The officer will report directly to the PMO. The position is for
the entire project duration (5 years).
3. Qualifications. The officer will have: (i) a bachelor’s degree or higher in
environmental management or related field; (ii) at least 5 years of experience in
environmental management, monitoring, and/or impact assessment, including specific
experience on the management and monitoring of environmental projects; (iii) ability to
communicate and work effectively with local communities, contractors, and government
agencies; (iv) ability to analyze data and prepare technical reports; (v) willingness and
health to regularly visit the project construction sites and in different seasons; and (vi)
ideally (but not essential), proficiency in spoken and written English.
4. Detailed tasks. The PMO Environment Officer will have a detailed understanding of
the project EMP and supporting documents, including the domestic environmental
reports, the project IEE, and project environmental assurances. The officer will have the
following tasks:
(i) Assess whether the EMP requires updating due to any changes in project design,
which may have occurred after the EMP was prepared.
(ii) Distribute the Chinese language version of the EMP to all relevant agencies,
including the implementing agencies, and municipal agencies for environment
protection. This should occur at least 3 months before construction begins.
(iii) Conduct meetings with agencies as necessary to ensure they understand their
specific responsibilities described in the EMP.
(iv) Ensure that relevant mitigation, monitoring, and reporting measures in the EMP are
included in the bidding documents, contracts, and relevant construction plans.
(v) Confirm that the implementing agencies responsible for the internal environment
monitoring described in the EMP understand their tasks and will implement the
monitoring in a timely fashion.
(vi) At least 2 months before construction begins, establish and implement the project
grievance redress mechanism (GRM) described in the EMP. This will include: (a)
preparation of a simple table and budget identifying the type, number, and cost of
materials needed to inform local communities about the GRM and starting dates and
scope of construction; (b) design, prepare, and distribute these materials, and plan
and conduct the community meetings; (c) prepare a form to record any public
complaints; (d) preparation of a summary table to record all complaints, including
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dates, issues, and how they were resolved; and (e) ensure that all relevant agencies,
including contractors, understand their role in the GRM.
(vii) Prior to construction, ensure that the implementation agencies and their contractors
have informed their personnel, including all construction workers, of the EMP
requirements. This will include all mitigation measures relating to impacts to air,
water, noise, soil, sensitive sites, ecological values, cultural values, worker and
community health and safety, respectful behavior when communicating with local
communities, and responding to and reporting any complaints.
(viii) During project construction, make regular site visits to assess progress, meet with
contractors and/or local communities, and assess compliance with the EMP.
(ix) Ensure that all relevant agencies submit required progress reports and information,
including environmental monitoring and reports of any issues or grievances.
(x) Compile, review, and store environmental progress reports from the implementation
agencies, records of any grievances, and any other relevant issues. Maintain digital
copies of all information. When necessary, enter data into summary tables in digital
format (e.g., to transfer records of grievances from hard copy forms). Ensure that all
information is stored in the PMO filing system, backed up, and can be easily
retrieved.
(xi) Prepare semiannual environment progress reports on the status of project
compliance with the EMP.
(xii) Work closely with the PMO, district and county LPMOs, loan implementation
consultants, and other agencies as necessary to conduct these tasks.
5. Reporting requirements. Semiannual environment monitoring reports using the
template provided by ADB or a domestic format reviewed and approved by ADB.
Logistical support provided by PMO to the officer:
Provision of hard and soft copies of the project EMP, domestic and project
environmental reports, feasibility study reports, loan and project agreements, maps,
and other supporting materials as necessary to ensure the officer can implement the
tasks.
(ii) Vehicle transport, office materials, and other logistical support, as necessary for the
officer to visit the project construction sites and local communities, arrange and
conduct meetings, and prepare and distribute consultation materials.
(iii) Overall coordination, including review of the draft semiannual monitoring reports, and
final responsibility for submission of the monitoring reports to ADB.

6.
(i)

2.

LOCAL PROJECT MANAGEMENT OFFICE (LPMO) ENVIRONMENT OFFICER (7
positions; see Table EMP-1)

1. Background. The project will be coordinated by the Xiangxi PMO. Compliance with
the loan and project agreements include implementation of an environment management
plan (EMP), which is prepared as part of the project initial environment examination. The
EMP is the critical guiding document to manage, monitor, and report upon potential
project environmental impacts. Implementation of the EMP is a full-time task. Overall
coordination of the project EMP is the responsibility of the PMO environment officer. At
the city/county level, implementation of the EMP will be undertaken by the local project
management offices (LPMOs) of the implementing agencies in the seven counties and
one city. For this purpose, each LPMO requires a LPMO Environment Officer.
2.

Scope and duration of work. The LPMO Environment Officer will coordinate the
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daily and site-level implementation of the project EMP. The officer will work with the PMO
Environment Officer, contractors, construction supervision companies (CSCs), ecology
and environmental bureaus (EEBs), environment monitoring agencies (EMAs), and other
agencies as needed. The position is for the entire project duration (5 years).
3. Qualifications. The officer will have: (i) a bachelor’s degree or higher in
environmental management or related field; (ii) at least 3 years of experience in
environmental management, monitoring, and/or impact assessment; (iii) ability to
communicate and work effectively with local communities, contractors, and government
agencies; (iv) ability to analyze data and prepare technical reports; and (v) willingness
and health to regularly visit the project construction sites and in different seasons.
4. Detailed tasks. The LPMO Environment Officer will have a detailed understanding of
the project EMP and supporting documents, including the domestic environmental
reports, project IEE, and project environmental assurances. The officer will have the
following tasks:
(i) Work closely with the PMO Environment Officer, EEB, environment monitoring
agency, contractors, construction supervision companies, and all other relevant
agencies to implement the EMP.
(ii) Distribute the Chinese language version of the EMP to all relevant agencies,
including the implementing agencies, municipal agencies for environment protection.
This should occur at least 3 months before construction begins.
(iii) Conduct meetings with agencies as necessary to ensure they understand their
specific responsibilities described in the EMP.
(iv) Ensure that contractors implement the relevant mitigation measures in the EMP.
(v) Implement the monitoring and reporting requirements in the EMP, including timely
submission of progress reports to the PMO Environment Officer.
(vi) Implement the project GRM.
(vii) Make regular inspections of construction sites to assess progress, meet with
contractors and/or local communities, and assess compliance with the EMP.
(viii) Maintain digital records of all progress and information.
(ix) Support the PMO environment officer in all their tasks.
5.

Reporting requirements. Monthly reports to the PMO Environment Officer.

3.

PROJECT IMPLEMENTATION UNIT (PIU) SOCIAL-AND-ENVIRONMENTAL
SAFEGUARD OFFICER (24 POSITIONS; see Table EMP-1)

1.
Background. At the project level, coordination of the social development action
plan (SDAP), gender action plan (GAP), land use rights transfer framework (LURTF) and
EMP is the responsibility of the PMO social officer and environment officer. At the
subproject level, daily coordination and implementation of the SDAP, GAP, LURTF and
EMP will be undertaken by the PIUs responsible for each subproject. For this purpose,
each PIU requires a PIU social and environmental officer. These officers will work on
behalf of the PIUs to implement the project SDAP, GAP, LURTF and EMP. The officers
will report directly to each of their PIU managers and work closely with the county social
and environmental protection bureaus (SEBs), social and environment monitoring
agencies or experts (SEMAs), and PMO social and environment officers. The positions
are for the entire project duration (5 to 6 years).
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2.
Qualifications. The officer will have: (i) a master’s degree or higher in social
and/or environmental management or related field; (ii) at least 10 years of experience in
social and/or and environmental management, monitoring, and/or impact assessment,
including specific experience on the management and monitoring of agriculture projects;
(iii) ability to communicate and work effectively with local communities, contractors, and
government agencies; (iv) ability to analyze data and prepare technical reports; (v)
willingness and health to regularly visit the project construction sites and in different
seasons; and (vi) ideally, proficiency in English.
3.
Detailed tasks. The officer will have a detailed understanding of the project
SDAP, GAP, LURTF and EMP and supporting documents, including the domestic social
and environmental reports, project IEE, and project social and environmental
assurances. The officer will have the following tasks:
(i) Gain familiarity with the project sites and monitoring requirements through: (i) review
of the items listed “external monitoring” in Table EMP-5 of the EMP, as well as the
overall IEE and EMP; (ii) meetings with the project agencies; and (iii) site visits.
(ii) Work closely with the PMO social and environment officers, SEB, social and
environment monitoring agencies, contractors, construction supervision companies,
and all other relevant agencies to implement the SDAP, GAP, LURTF and EMP.
(iii) Distribute the Chinese language version of the SDAP, GAP, LURTF and EMP to all
relevant agencies, including the PIUs, provincial and municipal agencies for social
and environment protection. This should occur at least 3 months before construction
begins.
(iv) Conduct meetings with agencies as necessary to ensure they understand their
specific responsibilities described in the SDAP, GAP, LURTF and EMP.
(v) Ensure that contractors implement the SDAP, GAP, LURTF and EMP.
(vi) Implement the monitoring and reporting requirements in the SDAP, GAP, LURTF
and EMP, including timely submission of progress reports to the PMO social and
environment officers.
(vii) Implement the project grievance redress mechanism.
(viii) Make regular inspections of construction sites to assess progress, meet with
contractors and/or local communities, and assess compliance with the SDAP, GAP,
LURTF and EMP.
(ix) Maintain digital records of all progress and information.
(x) Support the PMO social and environment officers in all of their tasks
4. Reporting requirements. Monthly reports to PMO and LPMO social and
environmental officers.
4.

INITIAL (“START-UP”) PROJECT MANAGEMENT SUPPORT (ENVIRONMENT)
(national consultant)

1. Background. In the early stages of project implementation, the PMO and PIUs will
be assisted by “start-up consultants”, who will help establish the preparatory
administrative and technical work required for efficient project implementation. This will
include a national environment specialist. After completion of this “start-up” phase, a team
of loan implementation consultants, including an environment specialist, will take over the
work of the “start-up” consultants, to provide long-term support to the PMO and PIUs.
2. Scope and duration of work. The consultant will help with early establishment of
the project environmental management plan (EMP). This is a short-term position at the
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beginning of project implementation.
3. Qualifications. The consultant shall have (i) a master’s degree or higher in
environmental management or related field; (ii) at least 12 years of experience in
environmental management, monitoring and environmental impact assessment and/or
initial environmental examination (IEE), including specific experience in management and
monitoring of environmental projects; (iii) familiarity with ADB’s Safeguard Policy
Statement (2009), ADB’s project management requirements, and national environmental
management procedures; (iv) ability to communicate and work effectively with local
communities, contractors, and government agencies; (v) ability to analyze data and
prepare technical reports; (vi) willingness and health to regularly visit project sites; and
(vii) proficiency in spoken and written English.
4. Tasks. The specialist will do the following. Refer to the project administration manual
(PAM) for the number of specific person-months and costs for the consultancy:
(i) Work closely with the PMO, PIUs and design institutes to ensure that preparation of
the detailed engineering designs (DEDs) fully incorporates the designs and
mitigation measures described in the project IEE and environmental management
plan (EMP).
(ii) Assess whether any of the DEDs are sufficiently different from the preliminary
designs approved by the Government and ADB that updates to the IEE, EMP are
required. This may include, but not be limited to: major changes in proposed
alignments and/or locations of facilities; new subcomponents requiring infrastructure
works and/or which may have environment; and/or cancellation of approved
components.
(iii) With the PMO and ADB, discuss any changes required for the IEE, EMP. Assist the
PMO to prepare any new impact assessments and/or updates as required; and to
submit these to ADB for review. No changes to any of the ADB-approved documents
will be made without prior approval of the Government and ADB.
(iv) Assist the PMO and PIUs in establishing the project grievance redress mechanism
(GRM), including procedures to ensure documentation and reporting of complaints,
follow-up actions, and results.
(v) Provide training to PMO and PIU staff so that they will understand ADB’s Safeguard
Policy Statement (2009), policies, and compliance requirements for environmental
management; national and local regulations and standards for environmental
protection, health, labor, and occupational safety; and the project IEE and EMP.
(vi) Provide hands-on guidance in preparing the first environmental monitoring report to
ADB.
5. Reporting requirements. Upon completion of the consultancy, submit a written
report describing the work accomplished, any key challenges encountered and/or
technical concerns for further consideration, and lessons learned.
Logistical support provided by PMO to the specialist:
Provision of hard and soft copies of the project EMP, domestic and project
environmental reports, feasibility study reports, loan and project agreements, maps,
and other supporting materials as necessary to ensure the officer can implement the
tasks.
(ii) Facilitation of site visits and meetings, as needed.

7.
(i)
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5.

LOAN IMPLEMENTATION ENVIRONMENTAL CONSULTANT (NATIONAL)

1. Qualifications. The specialist will have: (i) a master’s degree or higher in
environmental management or related field; (ii) at least 10 years of experience in
environmental management, monitoring, and/or impact assessment; (iii) familiarity with
ADB project management requirements and national environmental management
procedures; (iv) ability to communicate and work effectively with local communities,
contractors, and government agencies; (v) ability to analyze data and prepare technical
reports; (vi) willingness and health to regularly visit the subproject sites; and (vii)
proficiency in spoken and written English.
2. Tasks. Working closely with the PMO, LPMO, and PIU focal staff, and other staff and
agencies as needed, the loan implementation environment consultant (LIEC) will do the
following. Refer to the project administration manual (PAM) for the number of specific
person-months and costs for the consultancy.
3.
(i)
(ii)
(iii)

(iv)
(v)

Before construction:
Ensure project environmental readiness, including: (i) all contractor contracts
include, and will comply with, the EMP; and (iii) relevant sections of the EMP are
incorporated in construction plans and contracts.
Assist the PMO and PIUs to implement the grievance redress mechanism (GRM),
including: (i) establish and publicize the GRM; and (ii) collate and evaluate
grievances received.
Develop procedures to: (i) monitor EMP implementation progress; (ii) collate and
evaluate data collected in the EMP environmental monitoring program; and (iii)
prepare and submit the semiannual environmental monitoring reports to ADB (to
continue until project completion report).
Undertake training of project agencies as required by the EMP training plan.
Provide hands-on support and on-the-job training to the PMO, PIUs, and contractors
on the specific requirements of the EMP as required.

During project implementation:
Undertake site visits to all PIUs during subproject construction and operating phase.
Assist in the ongoing public consultation process as described in the project IEE.
Conduct and monitor project compliance with the EMP and all relevant assurances
and covenants in the loan and project agreements for environmental safeguards;
identify any environment-related implementation issues; and propose necessary
responses in corrective action plans.
(iv) Assist the PMO and PIUs in managing the accredited environmental external
monitoring agencies for conducting periodic environmental impact monitoring in
compliance with the approved monitoring plan defined in the EMP;
(v) Undertake training of project agencies as required by the EMP training plan; and
provide hands-on support and on-the-job training to the PMO and/or PIUs and
contractors on the specific requirements of the EMP, as required.
(vi) Undertake simple and cost-effective on-site quantitative measurements to regularly
check that the construction complies with the environmental monitoring standards
and targets, especially for noise, using a basic hand-held meter.
(vii) Design a simple and cost-effective water monitoring program for the subprojects
4.
(i)
(ii)
(iii)
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involving crop production. The objective of the program is to assist the PMO and
PIUs in measuring and reporting monthly and annual water use for agriculture in
each subproject. This will enable: (a) the PMO, PIUs, and county water bureaus to
monitor water use in relation to allocation quotas and overall sustainability; (b) the
PMO, PIUs, and ADB to assess whether the project is achieving improvements in
water use (compared with existing crop production). Prepare and finalize the
program methodology in consultation with the PMO and PIUs. The program should
include the data collected through the soil moisture sensors to be installed by the
project; and, be integrated with the data collection and storage system to be
prepared by the PIUs, so that the water monitoring data is incorporated as part of the
overall project computer systems and can be easily viewed as needed by the PMO
and PIUs.
(viii) Assist PMO to prepare semiannual environmental monitoring progress reports for
submission to ADB. The reports will focus on progress with implementation of the
EMP, compliance with environment-related project assurances, and results of the
water monitoring.
8. Duration and logistical arrangements. The proposed duration of the consultancy is
at least 12 person-months (intermittent). Applicants who show initiative by bringing their
own field monitoring equipment (e.g., to conduct on-site checks during field visits) will be
well-regarded.
6.

EXTERNAL ENVIRONMENTAL MONITORING AGENCY (NATIONAL)

1. This text document sets out the indicative terms of reference for external
environmental monitoring to ensure that the Hunan Xiangxi Rural Environmental
Improvement and Green Development Project will be implemented in conformity with the
People’s Republic of China (PRC) laws and regulations and the Asian Development
Bank’s (ADB) Safeguard Policy Statement (2009). The direct client is the project
management office (PMO). The PMO is under the Xiangxi Tujia and Miao Autonomous
Prefectural Government (XPG, the executing agency of the project) and physically
located in the Development and Reform Committee of the XPG. The consulting services
will be also provided to two local PMOs which are physically located in the Development
and Reform Committees of the Jishou City and Baojing, Fenghuang, Guzhang, Huayuan,
Longshan, Luxi, and Yongshun County Governments (implementing agencies). As a part
of the loan conditions, an initial environmental examination (IEE) and an environmental
management plan (EMP) have been prepared. The EMP requires that environmental
monitoring of the construction and operation of the facilities are conducted by an external
monitoring agency (EMA). Refer to the project administration manual (PAM) for the
number of specific person-months and costs for the consultancy.
2. Implementation arrangements. The external environmental monitoring will be
carried out by a team of specialists through a competent EMA, twice a year during the
construction of the facilities and in the first year of the operation of the facilities. The
monitoring will be financed by ADB, and an EMA will be recruited by the PMO according
to ADB’s Procurement Policy (2017, as amended from time to time) and ADB’s
Procurement Regulations for ADB Borrowers (2017, as amended from time to time)
through consultants’ qualifications selection. The EMA will work closely with the
environment officers of the PMO and local PMOs; the Ecological and Environmental
Protection Bureaus of the XPG and implementing agencies; and contractors, consultants,
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communities, and/or other personnel, as required. The consulting services are expected
to start in July 2021 until June 2027.
3. The PMO, local PMOs, and relevant agencies of the XPG and implementing
agencies will provide assistance to the EMA, particularly in the aspects of field survey,
staffing, and logistics. Specifically, they will (i) provide the EMA with hard and soft copies
of the EMP, domestic environmental impact assessment, IEE, domestic feasibility study
report, loan and project agreements, maps, and other supporting materials, as necessary;
(ii) facilitate and arrange meetings with key project agencies, including contractors and
construction supervision companies; (iii) conduct overall coordination, including review of
external environmental monitoring reports; and a consolidated external environmental
monitoring report; and (iv) take final responsibility for submission of the external
environmental monitoring reports and the consolidated external environmental monitoring
report to ADB.
4. Reporting requirements. The EMA will submit to ADB, PMO, and local PMOs
external environmental monitoring reports regularly twice a year during the construction
of the facilities and in the first year of the operation of the facilities, and a consolidated
external environmental monitoring report within 2 months after the completion of the
project. For each report, the EMA will submit a soft copy of the English version to ADB
and soft copies of the English and Chinese versions to each of the PMO and local PMOs.
5. The external environmental monitoring reports will include, but not be limited to, (i)
description of activities conducted in the reporting period and results; (ii) all cumulative
data collected up to the current reporting period; (iii) any cases of noncompliance with the
target standards; (iv) any additional observations (qualitative or quantitative); (iv) lessons
learned; and (f) work schedule for the next semiannual monitoring period.
6. The consolidated external environmental monitoring report will summarize the results,
conclusions, lessons learned, and recommendations for the overall monitoring program.
All raw data will be handed over to the PMO and local PMOs in a clear and simple format.
The EMA will submit to ADB (i) a draft final consolidated external monitoring report for
review by ADB, PMO, and local PMOs; and (ii) a final report incorporating comments
made by ADB, PMO, and local PMOs.
7. The EMA will take full responsibility for the content and quality of the reports and, if
necessary, must revise reports based on comments of ADB. Format of the reports will be
proposed by the EMA in the technical proposal. The EMA may seek guidance from
examples of reports on ADB’s website.
8. Scope of services. The EMA should (i) possess relevant domestic certifications
required to conduct environmental monitoring; (ii) ensure the provision of all certified
equipment and other resources needed for monitoring, analyses, and reporting, including
field sampling and laboratory equipment and logistical resources (vehicles etc.); and (iii)
assign qualified and experienced staff to be directly involved in site visits, monitoring,
analyses, and reporting activities who has (a) a degree in environmental management or
related field (preferable master’s or higher degree); (b) an ability to communicate and
work effectively with local communities, contractors, and government agencies; (c)
experience in data collection and analyses and report preparation; and (d) good physical
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health and fitness to visit remote project construction sites and in different seasons.
The EMA will conduct the following tasks:
Gain familiarity with the project sites and monitoring requirements through (a) review
of the items listed as “external monitoring” in Table EMP-5 of the EMP, as well as the
overall IEE and EMP; (b) meetings with the project agencies; and (c) site visits.
(ii) If needed, recommend additional monitoring variables and/or changes in the
monitoring methods (e.g., monitoring locations or frequency) for the items listed as
“external monitoring” in Table EMP-5 of the EMP and provide a clear rationale for any
proposed changes. Note: No changes to the monitoring plan in Table EMP-5 will be
made without the prior review and endorsement by the PMO and ADB.
(iii) Design an environmental monitoring plan which (a) focuses on specific variables
listed in Table EMP-5 of the EMP for “external monitoring”; (b) includes a clear
methodology and work schedule; and (c) includes any additional variables
recommended.
(iv) Design and establish a simple database (e.g., in Excel) to store all collected data.
Data should be entered and stored in a clear and simple format that enables
comparison of values over time; and ensure that data is backed up on at least one
external storage device.
(v) Implement the monitoring program.
(vi) While on site, provide demonstrations to the project agencies (including the PMO,
local PMOs, contractors, and construction supervision companies) in the monitoring;
and emphasize the links between good construction practices and reduction of
environmental risks.
(vii) Immediately report to the local PMOs any cases of noncompliance with the EMP
monitoring standards and/or any other environmental management issues that may
be observed while on site.
(viii) Identify any cases of exceedance of values against the project standards, and the
reasons for such exceedance.
(ix) Prepare and submit external environmental monitoring reports and a consolidated
external environmental monitoring report (paras. 4−7).
(xi) Work closely with the PMO, local PMOs, contractors, construction supervision
companies, consultants, communities, and other stakeholders, as necessary, to
conduct these tasks.

9.
(i)

10. Three national specialist positions will provide consulting services to support
extremal environmental monitoring. The key responsibilities are proposed but not limited
to the following.
11. Environmental Specialist/Team Leader (national). The specialist will undertake the
following tasks: (i) lead all the activities of the team; (ii) lead and set up the monitoring
methodology, including design of baseline and tracer surveys; (iii) work and coordinate
with relevant agencies and/or bodies within the project to implement the task of
monitoring activities; (iv) lead and conduct the monitoring activities and required surveys
to collect data and information at office and project sites, and then analyze the findings; (v)
prepare external environmental monitoring reports which include conclusions and
recommendations; (vi) discuss findings with the PMO and local PMOs to reach
agreement on follow-up actions; and (vii) participate in ADB’s review missions.
Specifically, the specialist will
(i) coordinate overall monitoring activities in compliance with contract requirements;
(ii) develop detailed work plan and procedures;
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(iii) conduct regular site visits for guidance to local site workers;
(iv) hold regular meetings to review work progress, and propose actions for
improvement;
(v) review monitoring work plan;
(vi) review and finalize monitoring reports and consolidated monitoring report;
(vii) propose suggestions based on progress, and participate in handling pollution
accidents; and
(viii) review environmental sections contained in construction management plans, and
review compliance of environmental protection systems developed by contractors.
12. Field Surveyors (national, two positions). The surveyors will (i) assist the
environmental specialists in carrying out external environmental monitoring to ensure that
environmental management is in compliance with the environmental management plan;
(ii) under the guidance of the environmental specialists, carry out field surveys; (iii)
analyze data collected from the field surveys; (iv) provide assistance to the environmental
specialists for the preparation of external environmental monitoring reports; and (v)
conduct any other duties assigned by the environmental specialist/team leader.
Specifically, the surveyors will
(i) undertake field survey and inspection under the guidance of environmental
specialist;
(ii) participate in preparation of environmental monitoring procedures;
(iii) conduct environmental monitoring at project sites, and evaluate control of pollutants
for compliance with relevant environmental standards and regulations;
(iv) identify issues, report them in a timely manner, and propose mitigation measures;
(v) arrange site meetings for effective coordination with clients and contractors, and
deliver training on a need basis;
(vi) participate in handling pollution accidents under the guidance of the environment
specialist;
(vii) prepare external environmental monitoring reports and consolidated monitoring
report; and
(viii) undertake other tasks assigned by the environmental specialist.
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APPENDIX 3. COVID-19 – PROJECT HEALTH AND SAFETY PLAN (DRAFT GUIDELINES)
Item
Awareness
materials
Detection
Measures

•
•
•
•
•
•

Physical
Distancing
measures

•
•

•
•
•
Respiratory
measures

•
•
•
•

Hand Hygiene
measures:

•

•

Who
implements
Good Practices
Contractor
Preparation of awareness materials on COVID-19 e.g., signs, posters
Installation of awareness signs at work sites, for visibility to workers and the general public
Contractor
Control and document the entry/exit to the work site for both workers and other parties.
Prevent sick workers from entering the site through checking temperatures of workers and other
people entering the site. Require self-reporting prior to entering the site.
All workers to self-monitor their health, possibly with the use of questionnaires, and take their body
temperature regularly.
Thermal screening at the workplace to be considered only in the context of a combination of
measures for prevention and control of COVID-19 at the workplace and along with risk
communication.
Keep a distance of at least 1 meter between workers and minimize physical contact, ensure strict Contractor
control over external access, and queue management (marking on the floor, barriers).
Reduce density of people in the building (no more than 1 person per every 10 square meters),
physical spacing at least 1 meter apart for work stations and common spaces, such as
entrances/exits, lifts, pantries/canteens, stairs, where congregation or queuing of employees or
visitors/clients might occur.
Avoid crowding by staggering working hours to reduce the congregation of employees at common
spaces such as entrances or exits.
Implement or enhance shift or split-team arrangements, or teleworking.
Minimize the movement of local workers in and out of the site (e.g., avoid workers returning home
to affected areas, or returning to site form affected areas).
Minimize the workers’ contact with local community.
Contractor
All workers should wear a face mask.
If a worker is sick, they should not come to work if a member of staff or a worker feels unwell while
at work, provide a medical mask so that they may get home safely.
Where masks are used, whether in line with government policy or by personal choice, it is very
important to ensure safe and proper use, care, and disposal
Regular and thorough handwashing with soap and water or hand hygiene with alcohol-based Contractor
hand-rub (a) before starting work, before eating, frequently during the work shift, especially after
contact with co-workers or customers, (b) after going to the bathroom, after contact with
secretions, excretions and body fluids, after contact with potentially contaminated objects (gloves,
clothing, masks, used tissues, waste), and immediately after removing gloves and other protective
equipment but before touching eyes, nose, or mouth.
Hand hygiene stations, such as hand washing and hand rub dispensers, should be put in
prominent places around the workplace and be made accessible to all staff, contractors, clients or
customers, and visitors along with communication materials to promote hand hygiene

Who
supervises
CSC, LPMO,
PMO, LIEC
CSC, LPMO,
PMO, LIEC

CSC, LPMO,
PMO, LIEC

CSC, LPMO,
PMO, LIEC

CSC, LPMO,
PMO, LIEC
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Who
Who
implements supervises
Good Practices
• Cleaning and Disinfection off all site facilities, including offices, accommodation, canteens, and Contractor CSC, LPMO,
PMO, LIEC
common spaces:
• Cleaning (soap, water, and mechanical action) to remove dirt, debris, and other materials from
surfaces. Disinfection of dirty surfaces and objects only after cleaning.
• Most common disinfectants – sodium hypochlorite (bleach) of surface at concentration 0.1% or
alcohol at least 70% concentration for surfaces which can be damaged by sodium hypochlorite.
• Priority disinfection of high-touch surfaces - commonly used areas, door and window handles, light
switches, kitchen and food preparation areas, bathroom surfaces, toilets and taps, touchscreen
personal devices, personal computer keyboards, and work surfaces.
• Disinfectant solutions must always be prepared and used according to the manufacturer’s
instructions, including instructions to protect the safety and health of disinfection workers, use of
personal protective equipment, and avoiding mixing different chemical disinfectants.
• Provide appropriate PPEs to the cleaners.
• Manage the waste as the medical waste and dispose of it in accordance with local regulations.
Response
• Workers who are unwell or who develop symptoms consistent with COVID-19 to stay at home, Contractor CSC, LPMO,
measures if
PMO, LIEC
self-isolate, and contact a medical professional or the local COVID-19 information line for advice
workers found
on testing and referral (consider telemedicine and flexible sick leave policy).
with COVID-19 • Standard operating procedures to be prepared to manage a person who becomes sick at the
symptoms
workplace and is suspected of having COVID-19, including isolation, contact tracing and
disinfection.
• People who were in close contact at the workplace with persons with laboratory-confirmed
COVID-19 should be quarantined for 14 days from the last time of the contact in accordance with
WHO recommendations.
• Set out differentiated procedures for the treatment of sick persons, based on the case severity.
Pay workers throughout periods of illness, isolation, or quarantine.
• Set aside a part of worker accommodation for precautionary self-quarantine.
• Establish communications with local medical services and refer sick workers to there.
Adjusting Work • Consider changes to work processes and timings to minimize contact between workers (e.g., Contractor CSC, LPMO,
Practices and
PMO, LIEC
decreasing the size of work team, changing to a 24-hour work rotation).
Manage Work
• Cancel or postpone non-essential travel to areas with community transmission of COVID-19.
Related Travels • Provide hand sanitizer to workers who must travel, advise workers to comply with instructions from
local authorities where they are travelling, as well as information on whom to contact if they feel ill
while travelling.
• Workers returning from an area where COVID-19 transmission is occurring should monitor
themselves for symptoms for 14 days and take their temperature twice a day; if they are feeling
unwell, they should stay at home, self-isolate, and contact a medical professional.
Communication • Carefully manage the relations with the community with clear and regular communication.
Contractor CSC, LPMO,
and Contact with • Made aware of the procedures put in place at the site to address issues related to COVID-19.
PMO, LIEC
Item
Cleaning and
Disinfection
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Who
implements
Item
Good Practices
the Community • Practice social distancing with the local community.
Risk
• Provide posters, videos, and electronic message boards to increase awareness of COVID-19 Contractor
communication,
among workers and promote safe individual practices at the workplace, engage workers in
training, and
providing feedback on the preventive measures and their effectiveness.
education
• Provide regular information about the risk of COVID-19 using official sources, such as government
agencies and WHO, and emphasize the effectiveness of adopting protective measures and
counteracting rumors and misinformation.
• Special attention should be given to reaching out to and engaging vulnerable and marginalized
groups of workers, such as those in the informal economy and migrant workers, domestic workers,
subcontracted and self-employed workers, and those working under digital labor platforms.
• Train the workers on procedures in place by the project, and their own responsibilities in
implementing them.

.

Who
supervises
CSC, LPMO,
PMO, LIEC

