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Chapter I Introduction 

1.1 Background  

1. ADB Loan 2940-PRC: Hubei Huangshi Urban Pollution Control and Environmental Management 
Projec (hereafter refers as ‘The Project’) was approved on 15 November 2012 for $100 million 
from the ADB’s ordinary capital resources. Loan and Project Agreements were signed on 6 
February 2013 and the loan was declared effective on 2 May 2013. The physical completion date 
is scheduled by 31 December 2017 and period of loan utilization until 30 June 2018.  
 

2. The expected project impact is improved environmental, health and living conditions in Huangshi 
Municipality. The Project outcome is improved urban environmental management system and 
services in Huangshi Municipality. The proposed subcomponents will provide much-needed 
assistance for environmental protection and local social and economic development. The Project 
includes four infrastructure components and one capacity building component including (i) 
wastewater collection and treatment, (ii) lake rehabilitation and hydraulic circulation restoration, 
(iii) sludge treatment, and (iv)solid waste management; and (v) capacity development and 
institutional strengthening component for related urban environmental services. Huangshi 
Municipal Government (HMG) is the project executing agency (EA) and Huangshi Urban 
Construction and Investment Development Company (HUCIDC) is the project implementing 
agency (IA).  
 

3. The Project was classified as environmental category A for the purpose of environmental impact 
assessment under the ADB Safeguard Policy Statement (2009). The environment safeguards 
categorization A was mainly triggered by the Lake Rehabilitation and Hydraulic Circulation 
Restoration component, which will involve significant dredging works, and which require 
abstraction of water from the Yangtze River.This consolidated EIA (CEIA) was prepared in May 
2012 in accordance with the requirements of the Asian Development Bank (ADB) Safeguard Policy 
Statement (2009) . The CEIA contains the relevant parts of the domestic EIAs, and draws on 
project level FSR, PPTA's social and economic assessments, the special study reports, and 
project policy dialogue discussions. The report contains the following chapters: (i) executive 
summary; (ii) national policy, legal and administrative framework; (iii) description of the project; 
(iv) description of the environment; (vi) anticipated potential environmental impacts and mitigation 
measures; (v) analysis of alternatives,(vi) information disclosure, consultation and participation; 
(vii) grievance redress mechanism; (viii) environmental management plan; and (ix) conclusion and 
recommendation. A full environmental management plan (EMP) includes a summary of the 
anticipated impacts and mitigation measures, environmental monitoring program, public 
consultation program, responsibilities for implementation and supervision, institutional 
strengthening and training plan, reporting and supervision arrangements, and mechanism for 
feedback and adjustment. 
 

4. Key environment related documents including: (i) consolidated EIA (CEIA) which was circulated 
to ADB in May 2012; (ii) EMP as elaborated in the CEIA; and (iii) project administration manual 
(PAM). In line with the EMP requirements, environmental specification clauses have been 
prepared in the civil work contracts. 
 

5. A scope change was initially proposed during the review mission conducted in January 2017 and 
was confirmed during the special administration mission carried out in April 2016. The proposed 
change in scope is mainly resulted from cancellation of project activities: The subcomponent of 
Hydraulic Circulation including two pumping stations and 7.5 km of channels connecting the three 
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lakes and the Yangtze River can not be implemented because the change of the national policy 
that the Yangtze River should be strictly protected instead of the economic development. Total 5 
contracts with amount of $29.52 million (ADB funds $17.87 million) under this subcomponent were 
affected. In January 2017, the PMO proposed to replace the Hydraulic Circulation subcomponent 
with downstream wetland expansion, sewage pipelines, lake rehabilitation, channel (port) 
reconstruction and procurement of equipment for solid waste collection and sewage pipeline clean 
up.  . Various consultants have been fielded during January to May 2017 to help the EA and PMO 
with technical review and prepare required due diligence covering economic/financial, social, land 
acquisition, gender, indigenous people, environment aspects,and etc.. 

1.2 Methodology and Approach 

6. This addendum has been prepared in accordance with ADB‘s SPS (2009), based on domestic EIS 
and TEIARs (tabular environmental impact assessment report) prepared for the three proposed 
subcomponent sites in compliance with the PRC‘s environmental assessment regulatory 
framework supported by site visits and stakeholder consultations. These studies have been 
supplemented by additional surveys undertaken by the project loan implementation environmental 
consultant (LIEC-Mr. Mingtao Nie) over the period from March to May 2017. Key data sources 
included the following:  
(i) ADB loan mission MOUs in January and April 2017; 
(ii) Draft project feasibility study reports (FSR) prepared by qualified domestic feasibility study 

consultant; 
(iii) Domestic EIS and TEIARs dated March 2017;  
(iv) A scoping exercise was carried out for the EIA of each individual subcomponent at the 

beginning of the EIA process, through site visits, community interviews and web posting, to 
identify the potential impacts, both positive and negative.  

(v) Public consultations: (a) public information disclosure undertaken by the implementing 
agencies in March to May 2017 at the proposed downstream wetland expansion 
subcomponent and  Phase II Qingshan and Qinggang Lake rehabilitation component sites, 
and (b) public information disclosure undertaken by domestic EIA consultants in March to April 
2017.  

(vi) Field inspections at each site between February 2017 and March 2017 by the domestic EIA 
consultants and between April to May 2017 by the project loan implementation environmental 
consultant.  

(vii) Published reports on topographic, geological, groundwater, surface water, soil, climate, flora, 
fauna, and cultural resources for Huangshi and the proposed new subcomponent sites.  And 

(viii) Water, air and noise baseline data provided by the local environmental protection bureaus 
(EPB).   

 
7. For solid waste treatment and collection equipment and flood control and sewage pipeline cleaning 

equipment subcomponents, most of these proposed equipments are very similar or identical with 
those at CEIA. Only the numbers of equipments to be procured are proposed to increase. The 
design capacities of solid waste treatment and collection equipment and flood control and sewage 
pipeline cleaning equipment are fully consistent with the whole Project and local demands. The 
equipment procurement process itself will not bring any adverse environmental impacts. Mitigation 
measures for the operational impacts have been included in the original CEIA and EMP. No 
domestic EIA is required according to PRC’s EIA law and regulations. Hereby only brieft 
environmental due diligence in terms of rationales (Chapter 2), descriptions (Chapter 4) 
,environmental risks/impacts screening and scoping  (Chapter 6.1 and 6.2), and benefit 
analysis(Chapter 6.4) is undertaken for these two equipment subcomponents.   
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8. This report mainly focuses on three sucomponents (i) Downstream Wetland Expansion, (ii) 
Sewage Pipelines in Tieshan and Xialu Districts, (iii) Phase II of Qingshan Lake and Qinggang 
Lake Rehabilitation. It contains (i) the findings from environmental safeguards due diligence, (ii) 
the proposed environmental monitoring program reflecting the project scope changes; and (iii) 
summary and conclusions of this additional safeguards due diligence. 
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Chapter II Proposed Scope Changes 

2.1 Implementation Progress and Proposed Scope Changes 1 
9. Overall, the Project has experienced serious implementation delays reflected by the slow progress 

of contract awards and disbursement. The Project has 36 contracts in which 23 are civil works 
contracts, 5 are goods contracts and 8 are consulting service contracts. Total 23 contracts were 
awarded with amount of CNY392.27 million, while the original cost estimate for the 23 contracts 
was CNY581.95 million. The accumulated contract awards completed 39.8% and accumulated 
disbursement completed 32.3%, against the time of the project implementation elapsed 71% by 
the end of 2016. The reason of the slow progress was mainly caused by the scope changes.   
 

10. Based on the latest Project Progress Report and the project updates received from HPMO, Table 
2-1 below summarizes the overall implementation progress of all contracts under this Project until 
December 2016: 

 
Table 2-1 Implementation Progress of all contracts under this Project (Up to December 

2016) 
 

Contract 
No. 

Contract Name Status Description 

1-Works 

1: Wastewater Collection and Treatment  

WW-C01  
Ci lake area network 22.005 
km  Bid evaluation - 

WW-C02  
Qingshan & Qinggang lake 
area network 10.843 km  

Completed Construction started in Oct.2015  

WW-C03  
Hexi WWTP and 2 pump 
stations civil works  

Completed 
Construction started in August 2014 Final 
acceptance  

WW-C04  Hexi area network 27.159 km  
Under 
construction 

Construction started in Feb 2015  

2: Lake Rehabilitation  

LR-C01-1  Ci Lake dredging part 1  
Under 
construction 

Completion of the foundation construction, the 
beginning of dredging and mud pressure 

LR-C01-2  Ci Lake dredging part 2  
Under 
construction 

Completion of the foundation construction, the 
beginning of dredging and mud pressure 

LR-C01-3  Qingshanhu dredging  Completed Started in Dec 2014  

LR-C01-4  Qingganghu dredging  
Under 
construction 

Completion of the foundation construction, the 
beginning of dredging and mud pressure 

LR-C01-5  
Ci Lake water body restoration 
after 
dredging 

Ongoing - 

LR-C03-1  
South Ci Lake ecological 
restoration 
section 1 

Plan adjustment - 

LR-C03-2  
South Ci Lake ecological 
restoration 

section 1 
Plan adjustment - 

LR-C03-3  
Qingshan & Qinggang 
ecological restoration  

Under 
construction 

Construction started in Nov 2015  

                                                
1 Sou e: ADB loa  issio  MOUs i  Ja ua  a d Ap il . 
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Contract 
No. 

Contract Name Status Description 

LR-C04-1  
Downstream wetland for 
Tuanchengshan WWTP 
outflow  

Not tender - 

LR-C04-2  
Upstream wetland for storm 
water  

Completed 
Construction started in Mar 2015, awaiting to 
acceptance 

3 Sludge Treament  

SL-01  Sludge treatment in Hexi  Bidding - 

4 Solid Waste Management  

SW-C01  Transfer station batch 1  Completed 

Construction started in Mar 2015, completed the 
acceptance work of Xisaishanqu 15 MCC collection 
station and Huangshi port Hushi collection station, 
completed the Sike transfer station construction in 
Open Economic Zone, the site entrance in the base 
of Tiehe road in Tieshan iron and the transfer  
station of Guangzhou Road in Xialu District 

SW-C02  Transfer station batch 2  No contract  - 

SW-C03  Transfer station batch 3  Not tender  - 

2-Goods 

1 Wastewater Collection and Treatment    

WW-E01  Online monitoring system  Completed  

WW-E02  
Hexi WWTP and 2 Pump 
stations equipment 

Completed Construction started in Jul 2015, start debugging 

2 Solid Waste Management 

SW-E01  Transfer station vehicles  Completed  

SW-E02  Sweeping vehicles  
Completed 
supply 

 

3-Consulting Service 

WW-CB01  
Sewer network survey and 
GIS  

Completed  Completed in Dec 2014  

SW-CB01  
Yaguang community pilot 
scheme  

Under 
implementation 

Started in Oct 2014  

P-CB01  Project management support  
Under 
implementation 

Started in Jun 2014  

P-CB02  
Institutional strengthening 
support  

Under 
implementation  

Started in Jun 2014  

P-CB03  
External environmental 
monitoring  

Under 
implementation 

Started in Dec 2013  

P-CB04  
External resettlement and 
social monitoring  

Under 
implementation  

Started in Dec 2013  

P-CB05  
Sewer network survey and 
GIS  

Completed  Completed in Oct 2013  

P-CB06  
Yaguang community pilot 
scheme  Completed  Completed in Jun 2013  

 
EMP implementation status and follow-up on key pending issues identified 

 
11. According to the environmental monitoring report (EMR) dated March 2017 disclosed on the ADB 

project website2, during the reporting period (August-December 2016), there were more work 
contracts construction commencing. For the remaining original components, such as Hexi WWTP 
dredging of the lakes, etc, under construction and operation followed the mitigation measures 

                                                
2 https://www.adb.org/projects/documents/prc-44019-013-emr 
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mentioned in the EMP during construction and operation phases. And the implementation of EMP 
requirements at all subprojects was generally satisfactory3. 

 
12. The March 2017 EMR also revealed some key environmental issues including that sludge from 

dredging the lakes are not disposed and stored on site since disposal solution has not been 
identifie; and sludge filter water was discharged into the municipal sewage pipe network without 
license. During this due diligence, the PMO confirmed that the temporay storage site is Yaer pond, 
the same as suggested in the orginal CEIA.The agreement on the new final dispoal site-
Xiongjiazhou site- will be signed by mid-July 2017. Moreover, the filtrate from the press filtration 
process is treated on-site in a treatment facility to meet class B of effluent quality standard (GB/T 
31962-2015 Wastewater quality standards for discharge to municipal sewers). The effluent 
monitoring shows compliance and local municipal utility department issued permit for discharge. 
For details please see chapter 6.5. 
 

13. To fully use the funds of the Loan, the EA proposed the following scope changes. On 13 December 
2016, Huangshi Project Management Office (PMO) submitted the draft proposal for the scope 
changes. 
 
 

2.2 Rationales for the Proposed Changes  
 
14. The EA proposed 5 subcomponents including (i) Downstream Wetland Expansion, (ii) Sewage 

Pipelines in Tieshan and Xialu Districts, (iii) Phase II of Qingshan Lake and Qinggang Lake 
Rehabilitation, (iv) Transfer Station Equipment and Vehicles, (v) Sewage Pipeline Clean Vehicles. 
During the site visits and discussion, following agreements were reached: 

i.Downstream wetland expansion. The proposed downstream wetland expansion and the 
original downstream wetland were designed to treat the outflow water from Tuanchangshan 
Waste Water Treatment Plant (WWTP). The total treatment capacity of 80 thousand cube 
meters per day considers the long term development. The design of the downstream wetland 
expansion and downstream wetland should be considered as a whole and further suggested to 
combine the proposed downstream wetland expansion to the existing contract of Downstream 
Wetland, e.g. the scope changes do not have a new contract, downstream wetland expansion, 
but the treatment capacity of Downstream Wetland is increased.  

ii.Sewage Pipelines in Tieshan and Xialu Districts4. 42.16km sewage pipelines were proposed 
in Tieshan District and 45.4km sewage pipelines were proposed in Xialu District.  

iii.Phase II of Qingshan Lake and Qinggang Lake Rehabilization. The rehabilization of 
Qinggang Lake component will be removed from original contract Qingshan Lake and Qinggang 
Lake Rehabilization, and will be included in the contract of Phase II. Three bridges in the 
cancelled subcomponent Hydraulic Circulation also will be included in the contract Phase II. 

                                                
3 In 2014, the ADB loan review Mission identified that industrial and domestic wastewater was discharged directly to the Ci 
Lake via the upstream wetland area, which will cause the negative influence and the risk of pollution. Therefore the mission 
required the PMO and the IA to take measures as soon as possible, and eliminated pollution before the project starts. In 
March 2015, a due diligence report was submitted by the PMO. It summarizes all the corrective measures that the PMO had 
taken to eliminate pollution, including coordinations with the Huangshi Municipal Government and the Municipal 
Environmental Protection Bureau to investigate the pollution actively, identifications of the two enterprises (Huangshi Xinning 
Special Steel Co., Ltd. and HuangshiHateburPrecision Forging Co., Ltd.) discharging untreated industrial waste in the Ci 
Lake via upstream wetland, as well as the corrective actions taken and commitments by the two enterprises. The due diligence 
report concludes that the pollution sources have been eliminated timely and unauthorized discharge of wastewater have been 
prohibited within the project sites. The report also suggests that the PMO will continue monitoring the upstream wetland inflow 
water quality. As a follow-up, the upstream wetland inlet water quality monitoring data in January, February and April 2017 
confirms compliance with the designed level (Class IV of Environmental quality standards for surface water GB 3838-2002)).  
4 According to the latest FSR dated in March 2017, the originally planned wastewater collection subcomponent is reduced 
by 75% or 23km (12km in the Cihu lake area, 3km in the Qingshan and Qinggang Lake areas, and 8km in the Hexi area) as 
compared to appraisal due to various reasons, such as changes in administrative division and design. 
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Thus, the Phase II will comprise two components, the rehabilication of Qianggang Lake 
(including Suoqian Channel) and the construction of 3 small bridges. 
The proposed scope changes are summarized as Table 2-1. 
iv. Purchase of equipment 

 
Table 2-2 Proposed Scope Changes 

Component Subcomponent Ref. No. General Description Remarks 

 Lake 
Rehabilitation 
and Hydraulic 
Circulation 

 

Hydraulic 
Circulation 

LR-C02-1 Qingshan PS 

Cancelled 

LR-C02-2 Qingshan PS, Culvert, road rehabilitation, small bridges 

LR-C02-3 Panlongshan Tunnel 

LR-C02-4 
Qinggang PS, Canals, Daquan road culvert, Cihu canal 
550 m 

LR-E02-1 Qingshan PS, Qinggang PS, Monitoring equipment 

Downstream 
Wetland 

LR-C04-1 
Downstream Wetland for Tuanchengshan WWTP 
outflow 80000 m3/day 

Capacity 
increased 

Lake 
Rehabilitation 

 
Phase II of Qingshan Lake and Qinggang Lake 
Rehabilitation 

New  

Wastewater 
Collection and 
Treatment  

Sewage 
Pipeline 

 Tieshan District Pipelines 42.16 Km 
New  

 Xialu District Pipelines 45.4Km 

Vehicles  Sewage Pipeline Clean Vehicles New  

Solid Waste 
Management 

Equipment and 
Vehicles 

 Transfer Station Equipment and Vehicles New  

Source: ADB loan mission MOU dated January 2017. 
 
Downstream wetland expansion subcomponent 

15. The water environment problems of Yangtze River and the disordered land utilization along the 
bank are resulting in negative influence on the economic development of Huangshi urban area. In 
the city of Huangshi, natural sloping lands, farmland, fishpond, residence, factories and 
warehouses are located along the bank of three lakes, which seriously damage the native 
vegetation5. The proposed subcomponent’s main function is to reduce pollutants at Cihu Lake by 
expandin the wetland to treat 80,000 tons/day effluent from the Tuanchengsan WWTP. The 
implementation of this subcomponent can promote balanced development for urban industrial 
structure and relieve the environmental pollution pressure for Huangshi City. 

 
16. The proposed downstream wetland expansion subcomponent is a comprehensive lake 

environment improvement project, which is the Class 1 encouragement in industrial structure 
adjustment guidance catalogue (year of 2005): “1. Agroforestry: 36. Ecological system restoration 
and reconstruction works”. The subcomponent conforms to the national industrial policy.  

 
17. According to the Urban Master Planning of Huangshi (2001-2020)(modified in 2013), the overall 

objective of Huangshi urban environmental protection program below: 
(1) Provide support and basis for excellent landscape gardens of building new-type ecological 
environment. 

                                                
5 The proposed subproject scope will involve clearning the banks with these structures. For details pls. see para. 151. 
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(2) Create clean, nice, quiet and suitable urban environment. 
(3) Build a harmonious and civilized eco-friendly city between man and nature. 
Meanwhile, it is explicitly stipulated in article No.153 by water ecological restoration measure 
that comprehensive improvement should be carried out to dredge key lakes substrate to 
ecological restoration of water system. It’s prior to implement lake wetland protection and 
restoration. It’s not allowed to have land-reclamation or cultivation from lake. On the basis of 
cleaning bottom mud, aquatic plants should be planted in the south of Qingshan Lake and Cihu 
Lake. In addition, natural ecological revetment belt should be restored along the north of Cihu 
Lake. On the basis of closing existing artificial fisheries, algophagous should be placed properly 
to restore natural wetland ecosystem for two lakes. 
 

18. This proposed subcomponent was approved by Huangshan Planning Administration. In conclusion, 
this proposed subcomponent conforms to the overall planning of Huangshan City. 

 
19. The water quality purification technology of engineered wetland system is an ecological engineering 

method, of which the fundamental principle is to plant specific wetland plants on a certain stuffing 
so as to build an engineered wetland ecosystem. When the water water goes through the system, 
the pollutants and nutrients will be absorbed or decomposed by the system to get water purified. 
The original downstream engineered wetland (at an area of 20ha) was designed to process the 
effluent of Tuanchengshan WWTP, at a treatment scale of 60,000 tons/day. In the future, the WWTP 
treatment scale will be up to 80,000 tons/day in 2020. This proposed downstream expansion 
subcomponent (at an area of 42ha) was planned as as a reserved wetland in the orginal CEIA (May 
2012) covering ? hectares.. This addendum proposed that it will in-situ expand the downstream 
wetland area at the original CEIA and enhance the connectivity of the whole wetland system to 
facilitate an integrated and consistent water purification, ecology and landscape system.  

 
Wastewater pipelines in Xialu and Tieshan Districts 

20. The current drainage system of Huangshi City exists with combined system6 and separate system. 
Mostly, there are old towns in combined area, such as Laoxialu, Tieshan, Shengyang Port and the 
related areas. Basically, there are newly constructed area and old reconstructed area in separate 
system area. The interflow area is developed from the previously constructed channel. At present, 
some channels still play the role of draining away sewer and runoff from urban areas to rivers and 
lakes. Since the channels have not been regulated for many years, the drainability cannot meet the 
demand. The circumstances of waterlogging and overflowing happen occasionally. The main forms 
of combined system are building drainage, courtyard pipelines, and municipal pipeline network and 
drainage pipeline junctions. 

 
21. In recent years, the urban sewerage and drainage department has built some new arterial drainage. 

The condition of waterlogging and overflowing has been improved obviously. To solve the problem 
of sewage entering river directly, urban sewage and drainage department has been doing 
separated system reconstruction for the local area over the years. Although the separated system 
reconstruction of certain communities has been completed, it still relies on peripheral sewage pipe 
networks. Since difficulty in reconstruction systematically, the peripheral sewage pipe networks 
surrounding reconstructed communities are still in combined system. As a result, it’s hard to find 
outlet for the sewage of reconstructed communities which sewer still has to combine with external 
pipes to form a virtual combined system. 

 

                                                
6 A combined sewer is a sewage collection system of pipes and tunnels designed to also collect surface runoff. This type of 
gravity sewer design is no longer used in building new communities (because current design separates sanitary sewers from 
runoff), but many older cities continue to operate combined sewers.In separate system system the sanitary sewage and storm 
water are carried separately in two sets of sewers. The sewage is conveyed to waste water treatment plant (WWTP) and the 
storm water is discharges into rivers without treatment. 
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22. In 2009, the urban planning and design research institute of Huangshi united with the municipal 
administration of public utilities of Huangshi to compile the Specialized Sewage Planning in 
Huangshi with the combination of Huangshi Urban Master Planning. In the specialized planning, it 
was clear that the decision of Huangshi urban sewage system was made according to the 
requirements of environmental protection, current pipeline construction and urban master planning, 
etc. Through techno-economic comparison, it was decided after overall considerations that it was 
prior to build separate system. In partially areas (such old urban area), combined system with 
interception (or storm-water regulators-or combined sewer overflows combined sewer overflow 
(CSO),) will be adopted which will divert flows in excess of the peak design flow of the sewage 
treatment plant. 

 
23. This proposed component conforms to urban water supply and sewage pipeline in article 9 of 

section 22 (urban infrastructure) of the Class 1-Encouraged Category in Industrial Restructuring 
Guidance Catalogue (2011 version) (2013 modified, national development No.21 order). Thus, this 
proposed component is categorized as encouraged category, which meets the requirements of 
industrial policy. This proposed component also meets the requirements of the 13th Five-Year 
Planning Outline of Huangshi National Economy and Social Development, Huangshi Urban Master 
Planning (2010-2020) and Huangshi Sewage Specialized Planning (2009). 

 
Phase II Qingshan and Qinggang Lake rehabilitation 

24. This subcomponent is an expansion of the Phase I Qingshan and Qinggang Lake rehabilitation at 
original CEIA.  Phase I of Qingshan Lake and Qinggang Lake ecological restoration still has not 
commenced and is canceled. Instead, this phase 2 subcomponent is newly proposed. Qinggang 
Lake still has the pollutions below. The first is that the peripheral pipelines are seriously 
uncoordinated. The bank of Qinggang Lake was not equipped with drainage pipeline. The 
infrastructure is seriously uncoordinated. The domestic and industrial wastewater is discharged to 
Qinggang Lake directly. The peripheral drainage pipeline network has been completed under this 
ADB Project in June 2017 (civil works contract package WW-C02). The pollution problems will be 
greatly improved. The second is the silting problem of Suoqian Port is serious. Suoqian Port is 
the only outlet of Qinggang Lake to [mention here where it drains or connects to]. Since the 
most drainage and sewage disposal facilities of Suoqian Port are going to be scrapped, the 
flow is retarding. For the construction of the proposed Phase II component, the 
reconstruction works of Suoqian Port can have significant improvements for this. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box Introduction of Suoqian Port (direct translation from local custom name, actually a 
channel) (source: http://www.hsdcw.com/html/2015-6-18/718218.htm) 
Suoqian port (direct translation from local custom name, acutaally a channel) starts from 
Laohutou in the east, north to Hanchi Embankment, at a total length of about 3.7 km, as only 
flood discharging port in Huahu area, bearing flood discharging in most areas of Huahu area, 
involving four communities including Suoqian, Damatou, Laohutou and Huahu. The main existing 
problem is that pollution in the port leads to serious waterlogging. Sludge accumulation and plant 
soaring caused it demoted from an original 2m deep port to current less than 1m shallow port. In 
the Hanchi Embankment, there is an old pumping station, namely Hanchi pumping station. In 
recent years, lots of weeds, garbage, illegal construction and other factors led that the port 
bottom continued to rise, coupled with the pumping pool’s serious congestion, resulting in the 
pump out of function. The pumping station’s emergency drainage function has been almost lost. 
Suoqian port is occupied by water hyacinth which is also an important reason for poor drainage. 
The accumulation of water hyacinth seriously affected Suoqian port’s drainage and flood safety. 
Through satellite imagery, it is found that after through the Daquan Road, Suoqian port is covered 
by a green belt and seems invisible. And the other end of Suoqian port to Ezhou Huama Lake is 
also blocked. This means that Suoqian port once before as direct access to Huama Lake and 
the Yangtze River has becomes a "broken off"  and isolated port. 
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          Source: satellite imagery of Gaode Map (2017) 

 
Source: satellite imagery of Google Map (2017) 

 
25. Necessity: (1) It’s good to improve the water quality of Qingshan Lake and Qinggang Lake so as to 

further reduce pollutants into Qingshan Lake and Qinggang Lake. Class-III water quality standard 
of Surface Water Environment Quality Standard (GB3838-2002) is required, but the monitoring 
data shows that the water quality of Qingshan Lake and Qinggang Lake between class-V even less 
than class-V, which is far worse than the standard of class-III water quality. It cannot meet the 
environmental functional planning. Besides, Qingshan Lake contributes to the inflow quantity of 
Yangtze River. The water quality of Qingshan Lake has direct relation with the water quality in the 
north of Yangtze River. (2) For the restoration of lakeside ecosystem and strengthening of 
ecological function of lakes, lakeside is the transional zone from land to water area. Lakeside has 
the function of wave consumption and maintaining biological diversity on the ecological 
environmental protection of lakes, which can effectively intercept and purify carried sediment and 
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other pollutants of overland runoff. It’s the buffer system of pollutants going into the lakes. 
Meanwhile, a healthy ecological system has a strong purifying capacity. It can have good self-
repairing capability under external pressure. Due to the lack of cognition to lakeside and lake 
ecosystem in history, it resulted that lakeside was destroyed. The implementation of this proposed 
Phase II component is good to restore the degraded lakeside ecosystem of banks. By means of 
increasing plant area, building reasonable and perfect lakeside ecological community structure, 
increasing biological diversity, it has significant and profound significance for the ecologic 
development of Huangshi and water quality protection of Yangtze River. 

 
26. The indirect benefits of this proposed Phase II component: 1) Develop tertiary industry 

comprehensively by improving the environment, such as tourism and the related industries; 2) 
Increase employment and reduce poverty; 3) Promote balanced development of urban industrial 
structure and relieve the the pressure of environmental pollution for Huangshi City. 

 
 
Solid Waste Treatment and Collection Equipment  
 
27. In Xialu District, due to the difficulties in implementing original subcomponents, two waste transfer 

stations are canceled which greatly affect local waste collection and transportation. It is proposed 
to upgrade the existing waste collection and transportation system, and increase waste treatment 
capacity, so that domestic waste in the area is effectively collected and transported. 

 
28. According to the field investigation by the DI in February 2017, the compress equipments of 7 waste 

transfer stations had equipment aging problems, which causes operational difficulty at peak time 
and the residents nearby.The main problems are as follows: 

 Frequent crossbeam fracture 
 Hydraulic system out of function. 
 Severity of equipment corrosion  
To sum up, in order to improve the operation efficiency of the waste transfer stations, reduce 
cost of repair and maintenance, enhance the safety of daily operation personnel, and reduce 
the influence on the residents nearby, it is necessary to replace those aged equipments. 

29. According to the standard of national hygiene city, the road mechanization cleaning rate in 
Huangshi city should reach 30% in the near future, and the rate of long - term mechanization 
cleaning 50%. Curently the mechanization cleaning rate in Tieshan District is about 30% and Xialu 
District is about 26%. Throught this subcomponent, mechanization cleaning rate will reach 61% in 
Tieshan District and 35% in Xialu District. 

  
30. In recent year, landscaping of Huangshi city has been greatly increased, in the meantime, 

maintenance workload becomes much heavier. However, mechanical equipment necessary for the 
maintenance of landscaping is still quite scarce. 

 
31. Cihu lake, as a provincial scenic spot in Hubei Province, has brought a considerable amount of 

tourism revenue to Huangshi city.Meanwhile, the phenomenon of uncivilized tourists has led to an 
increase in waste entering the lake. As the biggest lagoon of flood control and drainage of Huangshi 
City, heavy rain season took on a large number of urban living rubbish, weeds, water hyacinth, 
animal body and so on. The number of floating debris cleared in 2016 was close to 700 tons 
according to local stastics. At present, the lake surface cleanup mode is still manual dredging, 
unified loading and unloading, and the garbage is towed by the shore.It is necessary to surface 
garbage collection equipment on the Cihu lake. 
 

Sewage Pipeline Cleaning Equipment Subcomponents 
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32. Huangshi City is one of the 30 key flood control cities in the PRC. Due to climate change, extreme 
weather is frequently occurring. Flood is a great threat. At present, only the municipal drainage 
management department has some professional dredging machinery and equipment, and the 
maintenance units of each urban area have no dredging machinery, which is fully relied on the 
manual dredging. In addition, the pipe diameter of the present city pipe network is small; leading to 
the difficulty of dredging and maintenance, and the low efficiency and manual dredging also has 
potential safety trouble. It is required to allocate water pump, pump truck, etc..In view of above 
conditions, in order to improve work efficiency, ensure safe production and avoid secondary 
pollution, it is urgent to fit out some professional equipment for dredging machinery and emergency 
drainage. 
 

33. Climate change mitigation and adaption. The proposed scope changes support ADB‘s Climate 
Change Program 7  through building climate resilient infrastructure and rehabilitating lake 
embankment protection. The proposed scope change builds on ADB‘s experience and lessons 
from previous projects in Hubei8, urban development, water resources management and small and 
medium-sized cities‘ development projects, as well as the knowledge generated from various 
policy-oriented studies in lake rehabilitation 9 ,  and climate change adaptation for wastewater 
system10. The proposed five subcomponents have the demonstration feature of climate change 
adaptation—by supporting building climate resilient infrastructure.  

 
34. With global rises in temperature and the increasing unpredictability of rainfall, climate change has 

the potential to have a major impact on wetlands, whose ecosystem services are tied closely to 
hydrological regimes. Yet the proposed download wetland subcomponent can also play a play 
a vital role in buffering the wider effects of climate change on the human population. The ability of 
wetlands to store and regulate water supplies throughout dry periods means that they will become 
increasingly important in mitigating the effects of uneven rainfall, and can help maintain more stable 
flows in river and channel than would otherwise be the case. Wetlands also play a vital role in the 
carbon cycle. Wetland carbon storage process is an important part of wetland source-sink 
conversion, and also the key factor of wetland ecosystem responses to global climate change (for 
details please see chapter 4.2).  

 
35. Past development has severely impacted the lake vegetation leaving much of the surrounding area 

in a degraded condition. The proposed Phase II Qingshan and Qinggang Lake rehabilitation 
subcomponent will rehabilitate the both lakes by restoring the lakes riparian vegetation and re-
creating habitat.The proposed subcomponent will improve the lakes‘retention capacity to mitigate 
climate change impacts and increase Huangshi‘s resilience to natural disasters. Since the most 
drainage and sewage disposal facilities of Suoqian Port are going to be scrapped, the flow is 
retarding. With completion of the proposed subcomponent, the reconstruction works of Suoqian 
Port can have significant improvements for this, and the flooding control function of Suoqian Port will 
be recovered (for design details please see para. 81 below).  . 

 

                                                
7 ADB. 2008. ADB’s Climate Change Program. Manila. 
8 ADB. 2003. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic 
of China for the Wuhan Wastewater Management Project. Manila (Loan 1996-PRC); ADB. 2006. Report and 
Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of China for Wuhan 
Wastewater and Stormwater Management Project. Manila (Loan 2240-PRC); and ADB. 2010. Report and Recommendation 
of the President to the Board of Directors: Proposed Loan to the People’s Republic of China for Wuhan Urban Environmental 
Improvement Project. Manila (Loan 2647-PRC). 
9 ADB. 2004. Technical Assistance to the People’s Republic of China for the Evaluation of Environmental Policy and 
Investment for the Water Pollution Control in the Huai River and Tai Lake Basins. Manila; and ADB. 2008. Reviving Lakes 
and Wetlands: Lessons Learned from the People’s Republic of China. Manila. 
10 A knowledge product on climate change adaptation for wastewater sector is under preparation for Wuhan city. 
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36. The proposed wastewater pipelines in Xialu and Tieshan Districts will mainly collect domestic 
wastewater. However, there will be some rainwater from combined system (CSO) in old urban 
areas to be collected. The diameter of trunk pipes are designed according to long-term plan, so the 
rainwater or flooding risks will be low. 
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Chapter III Legal and Administrative Framework 

3.1 Overview 

37. The proposed three subcomponents have been planned and will be implemented under the Hubei 
City Master Plan 2001-2020. This plan provides a vision and plan for the city‘s urban development. 

 
38. The environmental assessment document upon which this addendum is based has been prepared 

under the provisions of the Law of the People‘s Republic of China on Environmental Impact 
assessment, promulgated on September 1, 2003, and relevant regulations and guidelines for the 
implementation of this law to construction projects. 

 
39. The PRC legislative framework for environmental assessment lists the actions required to 

undertake effective environmental impact assessment. These comprise the following activities: (i) 
Collect and monitor environmental quality conditions of the project location and its neighboring 
regions; (ii) Analyze and evaluate the project to assess pollution sources and discharge of 
pollutants; (iii) Predict beneficial and adverse effects on surface water, ground water, atmosphere, 
ecological environment, acoustic environment, environmental hygiene of the affected areas during 
periods of construction, and operation of the project; (iv) Present pollution prevention measures 
that reduce the adverse effects, and estimate the costs of mitigation and environmental 
management of the project; (v) Analyze the existing environmental risk during the period of 
construction and operation of the project; (vi) Collect public views and comments on the 
construction of the project; (vii) Analyze environmental economic impacts, especially related to 
auxiliary projects and cumulative pollution loads; and, (viii) Draw up a program for environment 
control, supervision and training. The Environmental Impact Assessment under PRC law is 
supported and guided by the legislative provisions. 
 

3.2 Relevant Strategies and Plans at Municipal Level 

40. Local strategies and plans of relevant to the proposed three subcomponents are listed below. 
 
i. Huangshi Municipal Master Plan (2005-2020); 
ii. Huangshi Municipal Wastewater Master Plan (2008-2020); 
iii. Huangshi Municipal Drainage Master Plan (2010-2020); 
iv. Huangshi Municipal Sanitation Master Plan (2008-2020); 
v. 12th Five-Year Plan for Huangshi Municipal Environment Protection; 
vi. Water Functional Zoning Reports of Hubei Province and Huangshi Municipality; 
vii. Cihu Lake Comprehensive Environmental Improvement And Aquatic Ecosystem 

Rehabilitation Plan (2006-2020). 
 
35. According to the Water Functional Zoning Reports of Hubei Province and Huangshi 

Municipality, all the water surface within the urban area of Huangshi municipality is categorized 
as the area for development and utilization on the middle stream of Yangtze River, which is further 
divided into the following functional zones: 

 
 

Table 3- 1 Detailed Water Functional Zoning For Urban Area Of Huangshi Municipality 

Name of 
Functional Zones 

Scope 
Length or 

Area 
Function 

Current 
Water 

Quality 

Water 
Quality 
Target 
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Qingshan Lake Qingshan Lake 1.05km
2
 

Scenery and 
recreation use 

V IV 

Cihu Lake Cihu Lake 10.2km
2
 

Scenery and 
recreation use 

V III 

Source: based on Water Functional Zoning Reports of Hubei Province and Huangshi Municipality 

 
3.3 Evaluation Standards 

36. In the PRC, ambient conditions of air, noise, and water quality in the project area determine the 
appropriate category of emissions and effluent standards for the construction and operational 
phases of built infrastructure. The World Bank Group (WBG) Environmental Health and Safety 
(EHS) guidelines 11  (see below) are based on international best practice construction and 
operational procedures. Both the PRC standards and EHS guidelines are used in the assessments. 

 
37. Air Quality. The PRC ranks air quality into two classes according to its Ambient Air Quality 

Standard (GB 3095-2012). Class I standard applies to nature reserves, scenic areas, and regions 
requiring special protection. Class II standard applies to residential areas, mixed 
residential/commercial areas, cultural areas, industrial zones, and rural areas. The ambient air 
quality in the assessment area of this project has been assigned to meet GB 3095-2012 Class II 
standards. The WBG adopted the World Health Organization (WHO) standards for its EHS 
standards for air quality. 

 
38. The WHO established air quality guideline (AQG) standards for various air quality parameters for 

the protection of public health. Yet recognizing that progressive actions are needed to achieve 
these standards and the financial and technological limitations of some countries, cities or 
localities especially in developing countries, the WHO also established interim targets as 
intermediate milestones towards achieving the AQG. 

 
39. Emission standards of fugitive particulate matter (such as dust) from construction sites are 

regulated under the PRC’s Air Pollutant Integrated Emission Standard (GB 16297–1996). For 
particulate matter, the maximum allowable emission concentration is 120 mg/m3 and the 
concentration limit at the boundary of construction sites is ≤ 1.0 mg/m3, with no specification on 
the particulate matter’s particle diameter. 

 
40. Noise. GB 3096–2008 categorizes five functional areas based on their tolerance to noise pollution: 

from Category 0 to Category 4. Category 0 is for areas with convalescent facilities that are the 
least tolerant to noisy environment and therefore has the most stringent day and night time noise 
standards. Category 1 is for areas predominated by residential areas, hospitals and clinics, 
educational institutions, and research centers. Category 2 is for areas with mixed residential and 
commercial functions. Category 3 is for areas with industrial production and storage and logistics 
functions. Category 4 is for regions adjacent to traffic noise sources such as major roads and 
railways, and is subdivided into 4a and 4b with the former applicable to major road (road class II 
and above) and marine traffic noise, and the latter applicable to rail noise. 

 
41. Standards for various functional area categories are compared with the WBG’s EHS guidelines, 

showing that the EHS guidelines have lower noise limits for residential, commercial, and industrial 
mixed areas but higher noise limits for industrial areas. The EHS guidelines do not have separate 
noise limits for major roads but apply the same noise limits based on whether the areas are for 
residential or industrial use. 

 

                                                
11 Wo ld Ba k G oup. . E i o e tal, health a d safet  guideli es-Ge e al EHS guideli es. Washi gto , DC 



16 

 

 

42. The PRC’s Emission Standard of Environmental Noise for Boundary of Construction Site (GB 
12523–2011) regulates construction noise, limiting construction noise levels at the construction 
site boundary to 70 dB(A) in the day time (0600–2200 hours) and 55 dB(A) at night (2200–0600 
hours). The WBG does not have standards for construction noise per se, but applies the same 
noise standards listed to the receptors during construction activities. 

 
43. Surface Water Quality. For water quality assessment, the determining standard is the PRC’s 

Environmental Quality Standards for Surface Water (GB 3838–2002) (Table 3-2). It defines five 
water quality categories for different environmental functions. Category I is the best, suitable for 
head waters and national nature reserves. Category II is suitable for drinking water sources in 
Class I protection areas, habitats for rare aquatic organisms, breeding grounds for fish and 
crustaceans, and feeding grounds for fish fry. Category III is suitable for 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 activities. Category IV is suitable for 
general industrial use and non-contact recreational activities. Category V is the worst which is only 
suitable for agricultural and scenic water uses. 

 
Table 3- 2 Environmental Quality Standards for Surface Water GB 3838–2002 

Parameter Water Quality Category 
I II III IV V 

pH 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 6 ~ 9 

Dissolved oxygen (DO) [mg/L] 
90% 

saturation or 
≥7.5 

≥6 ≥5 ≥3 ≥2 

Permanganate index (IMn) [mg/L] ≤2 ≤4 ≤6 ≤10 ≤15 
Chemical oxygen demand (COD) [mg/L] ≤15 ≤15 ≤20 ≤30 ≤40 
5-day Biochemical oxygen demand (BOD5) [mg/L] ≤3 ≤3 ≤4 ≤6 ≤10 
Ammonia nitrogen (NH3-N) [mg/L] ≤0.15 ≤0.5 ≤1.0 ≤1.5 ≤2.0 
Total phosphorus (as P) [mg/L] ≤0.02 ≤0.1 ≤0.2 ≤0.3 ≤0.4 

Lakes & reservoirs ≤0.01 ≤0.025 ≤0.05 ≤0.1 ≤0.2 
Total nitrogen (lakes, reservoirs, as N) [mg/L] ≤0.2 ≤0.5 ≤1.0 ≤1.5 ≤2.0 
Copper (Cu) [mg/L] ≤0.01 ≤1.0 ≤1.0 ≤1.0 ≤1.0 
Zinc (Zn) [mg/L] ≤0.05 ≤1.0 ≤1.0 ≤2.0 ≤2.0 
Fluoride (as F-) [mg/L] ≤1.0 ≤1.0 ≤1.0 ≤1.5 ≤1.5 
Selenium (Se) [mg/L] ≤0.01 ≤0.01 ≤0.01 ≤0.02 ≤0.02 
Arsenic (As) [mg/L] ≤0.05 ≤0.05 ≤0.05 ≤0.1 ≤0.1 
Mercury (Hg) [mg/L] ≤0.0005 ≤0.0005 ≤0.0001 ≤0.001 ≤0.001 
Cadmium (Cd) [mg/L] ≤0.001 ≤0.005 ≤0.005 ≤0.005 ≤0.01 
Chromium (Cr, hexavalent) [mg/L] ≤0.01 ≤0.05 ≤0.05 ≤0.05 ≤0.1 
Lead (Pb) [mg/L] ≤0.01 ≤0.01 ≤0.05 ≤0.05 ≤0.1 
Cyanide (CN) [mg/L] ≤0.005 ≤0.05 ≤0.2 ≤0.2 ≤0.2 
Volatile phenol [mg/L] ≤0.002 ≤0.002 ≤0.005 ≤0.01 ≤0.1 
Total petroleum hydrocarbon (TPH) [mg/L] ≤0.05 ≤0.05 ≤0.05 ≤0.5 ≤1.0 
Anionic surfactant (=LAS) [mg/L] ≤0.2 ≤0.2 ≤0.2 ≤0.3 ≤0.3 
Sulfide [mg/L] ≤0.05 ≤0.1 ≤0.2 ≤0.5 ≤1.0 
Fecal coliform bacteria [number/L] ≤200 ≤2000 ≤10000 ≤20000 ≤40000 

 
44. Discharge of wastewater from construction sites is regulated under the PRC’s Integrated 

Wastewater Discharge Standard (GB 8978–1996). Class 1 standard applies to discharge into 
Category III water bodies under GB 3838–2002. Class 2 standard applies to discharge into 
categories IV and V water bodies. Class 3 standard applies to discharge into municipal sewers 
going to municipal wastewater treatment plants (WWTPs) with secondary treatment. No new 
discharge of wastewater into Categories I and II water bodies is allowed. The WBG does not have 
ambient water quality standard, and recognizes the use of national and local ambient water quality 
criteria for EHS purpose. 
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45. Evaluation Standards for the proposed three subcomponents. The following PRC evaluation 
standards in the domestic EIS and TEIARs in accordance with the requirements set forth by the 
Huangshi Environmental Protection Bureau and international evaluation standards were adopted 
for the proposed three subcomponents. 

 
Table 3- 3 PRC and International Evaluation Standards Adopted for the proposed three 

subcomponents 
Ambient 
environmental 
standards 

Ambient air: Class II standard of the Ambient Air Quality Standard (GB 3095-2012); WHO/WB Interim 
Targets and AQG; 
 
Acoustic environment: Class 2 and 4a standard of the Environmental Quality Standard for Noise 
(GB3096-2008): 

  
Water quality: Environmental Quality Standards for Surface Water (GB 3838–2002) 

Emission 
standards for 
pollutants 
 

1. Applicable noise standards: US EPA and GB12523-2011 Emission Standard of Environmental 
Noise for Boundary of Construction Site;  
 

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

Comparison 

70 55 
US EPA: 85 (day, 8 

hour exposure) 
PRC standards meet or exceed 

international standards 

 
The proposed three subcomponents activities will not result in a maximum increase in background 
levels of 3 dB at the nearest receptor location off-site as WHO/WB EHS guideline stipulated. 
 
2. Exhaust emission standards: Table 2-Class II standard of Atmospheric Pollutants Emission 
Standards" (GB 16297-1996).  
 

Maximum allowable emission concentration: 

Particulate matter (PM): 120 mg/m3 

Limits for fugitive emission: 

PM: ≤1.0 mg/m3 at construction site boundary 
 
3. Wastewater strandards: GB8978-1996 Integrated Wastewater Discharge Standard 

Source: based on the domestic EIS and TEIARs, by the LIEC 
 
3.4 Applicable ADB Policies 

46. ADB‘s Safeguard Policy Statement (SPS, 2009) provides the basis for these three new 
subcomponents EIA. All projects funded by ADB must comply with the SPS. The purpose of 
the SPS is to establish 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, or safety hazards. 
 

47. The PRC domestic EIAs are prepared initially for the PRC approval processes, which are 
required to adopt PRC standards for the quality of water, air, and noise, etc. SPS promotes 
good international practice as reflected in internationally recognized standards such as the 
World Bank (WB) Group‘s Environmental, Health and Safety Guidelines (EHS Guidelines)12. 
The principles and standards of World Bank‘s EHS Guidelines are adopted by the ADB‘s SPS. 
The sector guidelines referenced include General EHS Guidelines (covering occupational EHS 
and community EHS), EHS guidelines on Waste Management Facilities, and EHS guidelines 
on Water and Sanitation. These three new subcomponents apply PRC legislated standards. 

                                                
12 World Bank Group Environmental, Health, and Safety Guidelines”, April 30, 2007, Washington, USA. 
http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines 

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines
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The justification, based on a comparison of the PRC legislated standards with the World Bank 
Group‘s EHS Guidelines, is presented in Section 3.4 of this Chapter. 

 
48. Compared with PRC EIA requirements, the SPS requires a number of additional considerations, 

including (i) project level GRM including documentation in the EMP; (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, which are usually not covered in PRC EIAs, have been included in domestic EIS 
and TEIARs to the EIA institutes‘best knowledge and capacity.  

 
3.4 Justification of the Use of PRC Standards 

49. ADB‘s Safeguard Policy Statement (2009) requires projects to apply pollution prevention and 
control technologies and practices consistent with international good practices as reflected in 
internationally recognized standards such as the World Bank Group‘s Environmental, Health 
and Safety Guidelines. The proposed three subcomponents compared PRC legislated 
standards with standards defined in the World Bank Group‘s EHS guidelines, and concluded 
that with exception of ecological dredging, the application of PRC legislated standards was 
justified. The justification is based on several observations: 

 
50. The World Bank Group’s EHS guidelines partly suggest the use of internationally 

recognized standards in case of absence of national legislated standards. In this 
project, this clause applies to ambient air quality and ambient water quality standards: (i) The 
General EHS Guidelines on Air Emissions and Ambient Air Quality state that ―Projects 
with significant sources of air emissions, and potential for significant impacts to ambient air 
quality, should [apply] national legislated standards, or in their absence, the current WHO Air 
Quality Guidelines or other internationally recognized sources‖. Given the availability of 
national legislated standards, the application of other internationally recognized standards is 
not justified; (ii) The General EHS Guidelines on Air Emissions and Ambient Air Quality state 
that ―Projects with significant sources of air emissions, and potential for significant impacts 
to ambient air quality, should prevent or minimize impacts by ensuring that emissions do not 
result in pollutant concentrations that reach or exceed relevant ambient quality guidelines 
and standards by applying national legislated standards, or in their absence, the current 
WHO Air Quality Guidelines or other internationally recognized sources‖. Given the 
availability of national legislated standards, the application of other internationally recognized 
standards is not justified. 

 
51. Some PRC standards are internationally accepted standards. The EHS Guidelines 

acknowledge the PRC standard GB 18918-2002 (Discharge Standard of Pollutants for 
Municipal Wastewater Treatment Plant) as internationally acceptable standard. Its use in this 
project is thus justified. 

 
52. PRC standards are not always comparable to standards suggested in the World Bank 

Group’s EHS Guidelines. Some ambient air quality standards, including NO2 and H2S, are 
defined for different time periods (exposures), and are thus not directly comparable (Table 
3-4). PRC ambient acoustic quality standards are defined for categories not directly 
attributable to the classification of the World Health Organization. As standard limits are not 
significantly different (e.g. noise levels), a shift to alternate classifications or time periods, 



19 

 

 

which would require an adaptation of the monitoring procedures by nationally accredited 
monitoring stations, does not seem justified. 

 
53. Some PRC standards are not defined in the World Bank Group’s EHS Guidelines. 

Internationally accepted standards for NH3 and TSP, which are defined in PRC ambient air 
quality standards, could not be identified. Other parameters which could not be compared to 
international standards include surface water quality standards. 

 
54. Ecological dredging. Given the absence of PRC legislated standards guidelines specific to 

ecological dredging of contaminated sediments, the United States Environmental Protection 
Agency‘s (USEPA) recommended approach on environmental dredging of contaminated 
sediments prepared by the US Army Corps of Engineers13  will be adopted. 

 

Table 3- 4 Comparison of PRC legislated standards applied in the proposed three 
subcomponents with standards defined in the World Bank Group’s EHS guideline 

Parameter PRC standards International standards Remarks 
Ambient Air Quality GB-3095-1996 WHO Air Quality 

Guidelines Global Update 
(2005); 
USEPA 

 

TSP 0.2 mg/m3 (Class I, 24h) 
0.3 mg/m3 (Class II, 24h) 
0.5 mg/m3 (class III, 24h) 

WHO: No standard 
USEPA: No standard 

No comparison possible 

CO 4.0 mg/m3 (Class I, 24h) 
4.0 mg/m3 (Class II, 24h) 
6.0 mg/m3 (Class III, 24h) 

WHO: No standard 
USEPA: 10 mg/m

3
 

PRC standard is more 
stringent than USEPA 

NO2 0.08 mg/m3 (Class I, 24h) 
0.08 mg/m3 (Class II, 24h) 
0.12 mg/m3 (Class III, 24h) 

WHO: 0.04 mg/m3 (365d); 
0.20 mg/m3 (1h) 
USEPA: 0.14 mg/m3 (24h) 

PRC and WHO standards 
are not compatible given 
the different time periods. 
PRC standard is more 
stringent than USEPA 

PM10 0.05   mg/m3 (Class I, 24h) 
0.15 mg/m3 (Class II, 24h) 
0.25 mg/m3 (Class III, 24h) 

WHO: 0.05 mg/m3 (24h) 
USEPA: 0.15 mg/m3 (24h) 

PRC standards are 
comparable to EPA 
standard. 

Pollutant Discharge 
Standards for 
Urban WWTPs 

GB-18918-2002 US-EPA  

NH3 (Samples taken at factory 
border, 4 times/day at 2 h 
interval, use the maximum): 
1.0 mg/m3 (Class I) 

USEPA: No standard 

 
 

H2S 

1.5 mg/m3 (Class II) 
4.0 mg/m3 (Class III) 

 
 

CalEPA: 0.042mg/m3 (0.5h) 
USEPA: 0.002mg/m3 (365d) 

 
 

The standards are not 
comparable as the 
measurement methods 
(time and intervals) are 
different. 

(Samples taken at factory 
border, 4 times/day at 2 h 
interval, use the maximum): 
0.03 mg/m3 (Class I) 
0.06 mg/m3 (Class II) 
0.32 mg/m3 (Class III) 

Ambient Acoustic 
Quality Standard 

GB-3096-2008 World Health Organization 
(1999) 

 

                                                
13 Mi hael ‘. Pale o, Paul ‘. S h oede , T ud  J. Estes, a d No a  ‘. F a i gues. . Te h i al Guideli es fo  E i o e tal 
D edgi g of Co ta i ated Sedi e ts. E‘DC/EL T‘- - . Vi ks u g, U ited States of A e i a: US A  Co ps of E gi ee s. 
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Parameter PRC standards International standards Remarks 
Leq (dBA) 45/55 (night/day, Class I) 

50/60 (night/day, Class II) 
55/65 (night/day, Class III) 
55/70 (night/day, Class IVa) 
60/70 (night/day, Class IVb) 

Class I: 45/55 (night/day) 
Class II: 70/70 (night/day) WHO Class I: Residential, 

institutional, educational 
WHO Class II: Industrial, 
commercial 

Surface Water 
Quality Standard 

GB-3838-2002  
 
 
 
 
 
 
 
 
 
 

No comparable standard 
identified/suggested in the 
EHS guideline COD 15 mg/l (Class II) 

20 mg/l (Class III) 
30 mg/l (Class IV) 

NH4-N 0.5 mg/l (Class II) 
1.0 mg/l (Class III) 
1.5 mg/l (Class IV) 

TP 0.1 mg/l (Class II) 
0.2 mg/l (Class III) 
0.3 mg/l (Class IV) 

Pollutant Discharge 
Standards for 
Urban WWTPs 

GB-18918-2002 
(Class 1B) 

GB-18918-2002 
(Class 1A) 

GB-18918-2002 is 
explicitly mentioned in the 
EHS Guideline as 
internationally accepted 
standard 

COD 60 mg/l 50 mg/l 
BOD5 20 mg/l 10 mg/l 
SS 20 mg/l 10 mg/l 
TN 20 mg/l 15 mg/l 
NH3-N 8 mg/l 5 mg/l 
TP 1 mg/l 0.5 mg/l 
Coliforms 10,000 1,000 

Standards for 
Wastewater 
Discharges into 
Urban Sewerage 
Networks 

CJ 343-2010 German Law 
(Wasser-haushaltsgesetz, 
WHG) 

CJ 343-2010 is applicable 
to municipal sewers that 
connect to urban 
wastewater treatment 
plants. 
No comparable standard 
identified/suggested in the 
EHS guideline, German 
standards used for 
comparison. 

COD 500 mg/l - 
BOD5 300 mg/l - 
Total lead 1.0 mg/l 1.0 mg/l 
Total copper 2.0 mg/l 1.0 mg/l 
Total cadmium 0.1 mg/l 0.1 mg/l 
Ammonia nitrogen 35.0 mg/l 100.0 mg/l 
Sulfide 8.0 mg/l - 
SS 400 mg/l - 

Borderline Noise 
Standards for 
Industrial 
Enterprises 

GB 12348-2008 World Health Organization 
(1999) 

WHO Class I: Residential, 
institutional, educational 
WHO Class II: Industrial, 
commercial 

Leq (dBA) 55/45 (day/night, Class I) 
60/50 (day/night, Class II) 

Class I: 45/55 (night/day) 
Class II: 70/70 (night/day) 

 

 
 

65/55 (day/night, Class III) 
70/55 (day/night, Class IV) 

 
 

 

Noise Limits for 
Construction Sites 

GB 12523-1990 USEPA  

Leq (dBA) 75/55 (Earth works, 
day/night) 
85 (Pile driving, day; banned 
for night) 
70/55 (Structural works, 
day/night) 
65/55 (Exterior and interior 
finishing works, day/night) 

85 (day, 8h exposure) 
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3.5 Domestic Approval Status of the Proposed Scope Changes 

55. Due to the minor change status, in accordance with the requirements in the Directory for the 
Management of Construction Project Environmental Impact Assessment Categorization (MEP 
Decree [2015] No. 33), domestic EIA documents were prepared by Sichuan Shunlantian 
Environmental Protection Technology consulting Co., Ltd., a qualified Class B domestic EIA 
institute accredited by MEP. The mission and the PMO confirmed the status for processing 
domestic EIA approval, including: 
 Downstream wetland expansion subcomponent: domestic EIA Category–A. A full domestic 

environment impact assessment (EIA), i.e., an environment impact report (EIR), was drafted 
by 31 March 2017.   

 Wastewater pipelines in Xialu and Tieshan Districts: domestic EIA Category–B. A domestic 
environment impact assessment (EIA), i.e., an environment impact table (EIT), was drafted by 
31 March 2017.  

 Phase II Qingshan and Qinggang Lake rehabilitation: domestic EIA Category–B. A 
domestic environment impact assessment (EIA), i.e., an environment impact table (EIT), was 
drafted by 31 March 2017.  

 The domestic EIAs on the above three subcomponents were respectively approved by 
Huanggang Municipal EPB on 12 April 2017 after confirming the necessary procedure for 
approval. The approvals are also disclosed and available on Huanggang Municipal EPB’s 
website (For details see Appendix 1).  

 Solid Waste Treatment and Collection Equipment and Flood Control and Sewage 
Pipeline Cleaning Equipment. No domestic EIA is required according to PRC’s EIA law and 
regulations. 
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Chapter IV Descriptions of the Proposed Scope Changes 

4.1 Descriptions of wetland expansion subcomponent 

Linkage with the engineered wetlands in the original CEIA 
 
56. Engineered wetlands in the original CEIA. The southwest part of Cihu lake is particularly 

polluted via the discharge of uncollected wastewater, stormwater and also from the discharge of 
Tuanchengshan WWTP. The proposed wastewater network is designed to solve the issue with 
respect to direct discharges of wastewater. However due to the prevailing wind directions and 
low recirculation rates, the lake in this area will remain highly polluted. This subcomponent 
includes construction of two engineered wetlands. The first engineered wetland system will 
consist of a series of vertical and horizontal flow engineered wetlands in series, and treat the 
Tuanchengshan WWTP effluent (class 1A of GB18918-2002) to surface water quality between 
class IV (for CODCr and BOD5) and Class V (GB3838-2002). The second wetland system will 
consist of a series of horizontal-flow engineered wetlands in parallel, and will treat storm water 

runoff from the 10km2 catchment area before it enters Cihu Lake. Both wetlands have a total 
area of 20ha. The second wetland under the original CEIA was constructed as planned, while 
the first wetland will be combined in the proposed scope change under this addeudum, ie, the 
downstream (first) wetland system expansion. 

 
57. The wetlands are vegetated with common engineered wetland species present in the area, 

including cattail, reed, scirpus tabernaermontani, flagleaf and iris tecotrum. The wetlands require 

360,000 m3 of filter material (gravel and coarse sand) that were purchased locally. 
 
 



 

 

 
Figure 4- 1 Location of the proposed downstream wetland expansion subcomponent 

Source: based on the domestic EIS and Google Earth 2017, by the LIEC 
 
 
 
 
 

second wetland system 
(in the original CEIA) first wetland system 

(in the original CEIA) 

first wetland system expansion (within 
red line, proposed in this addeudum) 



 

 

 
Figure 4- 2 Water catchment area for the proposed downstream wetland expansion subcomponent 

 
Source: based on the domestic EIS and Google Earth (2017), by the LIEC 

 
 

 



 

 

 
Figure 4- 3 Location of the proposed downstream wetland expansion subcomponent 

Source: based on the domestic EIS  
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General Layout of Engineered Wetlands 

 

Original Engineered wetlands 
for WWTP effluent post- 
treatment 

 
Engineered wetlands for storm 

water runoff treatment 

 

 Figure 4- 4 Engineered wetlands for WWTP effluent post-treatment and for stormwater 
runoff treatment 

 
Source: CEIA, May 2012 

 

Upstream wetland 
(in the orginal EIA) 

Downstream wetland  
(in the orginal EIA) 

Upstream wetland expansion 
(proposed in this addendum) 



27 

 

Osed  

58. Upstream engineered wetland completed under this ADB Project. The upstream wetland 
is independent from the downstream wetland. The upstream wetland processes the 
rainwater of Donggang Port (direct translation from local custom name, actually a channel) 
and Xialu Port, but the downstream wetland will process the effluent of Tuanchengshan 
WWTP. The effluent of upstream wetland will not be processed through downstream 
wetland. However, the effluent of upstream wetland goes to Cihu Lake through separated 
channel (see below map based on Gaode Map 2017) while the effluent from downstream 
wetland will directly go to Cihu Lake. 

 

 
 
59. Treatment process of upstream engineered wetland. The upstream wetland includes a series of 

horizontal-flow engineered wetlands in parallel. 
 

60. Processing capacity and effect of upstream engineered wetland. The daily processed water 
is 5,000m3/d in the upstream wetland and the operation is in good state. At present, the 
processed water is mainly from Donggang Port and Xialu Port which are mainly storm 
water(see above Figure 4-4).. Only the upstream rainwater will be processed in normal 
season. In dry season, effluent from Tuanchengshan WWTP (at a capacity of 40,000 t/d 
currently, and 80,000 t/d in 2020), which is located downstream, will be pumped back to 
the upstream wetland to guarantee that wetland will be in normal operation.In seriously 
flooding season, the vent pipe set up at the upstream wetland inlet will be used to directly 
release rainwater into the Ci Lake. The leading indicators of effluent quality reach class-IV 
standard of surface water. 
See the picture of processed water quality below: 

Upstream wetland 
(in the orginal EIA) 

Upstream wetland expansion 
(proposed in this addendum) 

Downstream wetland  
(in the orginal EIA) 

The channel from 
upstream wetland to 

Ci Lake 

Ci 
Lake 
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 Source: by the LIEC 

Figure 4- 5 Current status of the upstream engineered wetland 
 
It can be seen from the pictures that the processed water is clean and the treatment effect is 
remarkable. 

 
61. At present, the upstream wetland has been constructed and in operation. The operation effect 

is fine. The processed wastewater is clear. After this proposed subcomponent is completed, the 
upstream sewage will be retained to municipal sewage pipeline. The upstream wetland mainly 
processes the rainwater of Donggang Port and Xialu Port. Since the rainwater is less in dry 
season, to maintain normal operation for the wetland, some effluent of Tuanchengshan WWTP 
will be lifted to the upstream wetland through lift pipeline. In dry season, effluent from 
Tuanchengshan WWTP will guarantee that wetland will be in normal operation.In seriously 
flooding season, the vent pipe set up at the downstream wetland inlet will be used to directly 
release rainwater into the Ci Lake.  

 
Proposed downstream engineered wetland expansion in this addendum 
 
62. The main content of this proposed downstream wetland expansion subcomponent is the 

expansion of downstream wetland (proposed at CEIA and not yet commencing construction) at 
Cihu lake inlet (used for the effluent of WWTP and ecological treatment of rainwater) and a 
series of facilities matched with the wetland. This proposed downstream wetland expansion 
subcomponent starts from Pengjiaqian in the west to Lijiafang interchange in the east.  The main 
content includes wetland treatment, wetland landscape, lift pump station, road traffic system and 
administration measures.. Besides, it includes the effluent purification of WWTP, parking lot, 
landscape, bridge, greenery and water ecology museum, etc. The total budget is CNY 296.32 
million. With the consideration of the pipeline layout area of engineered wetland and pass 
roadway, and the peripheral land that can be used, it’s initially designed that the horizontal 
subflow engineered wetland area is 32.0ha. Meanwhile, considering that the area of surface 
flow engineered wetland is 10.0ha, the total area is 42.0ha. 
 

 Table 4- 1 Main content list of the proposed downstream wetland expansion 
subcomponent 

Category Item Main content and scale 

Main work 
Ecological 

retention belt 

Emerged aquatic plants such as reed and cattail are allocated in the shallow 

area. Hornwort and bitter alga that prefer warmth and have strong purifying 

capacity are allocated in the deep area. Besides, some landscape plants such 
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as lotus and water lily will be planted occasionally. The area of aquatic plant will 

be around 7.2ha. The designed depth is H=0.3m-3.0m. 

Engineered 

wetland 

Emerged aquatic plants such as reed, cattail, iris wilsonii and scirpus 

tabernaemontani are selected. In addition, some landscape plants such as lotus 

are planted for decoration. The planting deisity of emergent aquatic plants is 

around 9-10pcs/m2. The planting deisity of lotus is 3pcs/m2. 

Substrate The surface soil, middle-level gravel layer and substrate stone layer. 

Sludge filter 

pressing house 

A two-storey sludge filter pressing house will be built. The brick concrete of 

each storey is 60m2, and a set of XAMZG150/1250 sludge filter pressing house 

will be installed. 

Ancillary 

works 

Landscape 

With the combination of floodwater retention area, the area of landscape water 

is 84ha, greenery and irrigation system is 260ha, pavement is 22.7ha, matching 

administration and ancillary service facilities is 9.42ha. 

Greenery 

On the roadside and riverway banks, straight trees and low bushes are planted. 

A small quantity of bushes is planted in the space between roadside and 

riverway. In addition, a small quantity of bushes is planted around the storage 

yard of sludge. 

Riverside road 

The size of concrete pavement on the sides of riverway is 2.7km long and 

4~4.5m wide. For the convenience of reaping wetland plants, subarea partition 

is built in the wetland. 4 roads are planned in the wetland to go across the 

surface flow wetland. The total length is around 4.6km. 

Ancillary 

facility 

Toilet 7 

Administration 

house 
Brick concrete, 120m2 in total 

Sound insulation 
Bushes are planted around sludge filter pressing house. Sound insulation 

doors, windows and damping apparatus are installed. 

Source: based on the domestic EIS, by the LIEC 
 

Table 4- 2  Main economic and technical indicators of the proposed downstream wetland 
expansion subcomponent 

No. and name Unit Quantity Remark 

I. Engineered wetland    

2. Ecological retentionl pond area km2 0.072  

3. Surface engineered wetland area km2 1.5  

4. Flow rate 
Ten thousand 

m3/d 
20  

II. Permanent engineering land 

occupation 
   

Subsurface wetland ha 16.7  

Landscape land ha 16.6  

Building m2 5,600  

Clear-water ecosystem ha 24.7  

Rubber dam m 30  

River bottom embankment m2 62700  

Channel dredging m 2850  

Guangzhou Road reconstruction in the 

main entry of wetland 
 1  

III. Main structure    

Pump house m 1,250  

IV. Vegetation planting    

1. Ecological retentionl pond area Mu 7.2ha 

Reed and cattail are planted in the 

shallow area. Hornwort, eel grass, 

watermifoil, potamogeton pectinatus 

and water caltrop, lotus root which 
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Source: based on the domestic EIS, by the LIEC 

are fond of cool. The covered rate is 

50%. 

2. Subsurface engineered wetland Mu 2250 
The replanted part of aquatic plants is 

4-24pcs/m2. 

V. Component performance indicator    

1. COD reduction Ton/year 1,460  

2. Ammonia nitrogen reduction Ton/year 182.5  

VI. Economic indicator    

1. Cost    

Ecological retentionl pond area 
Ten thousand 

CNY 
10.08  

Dam foundation and downstream 

connecting section 

Ten thousand 

CNY 
427.28  

Earthwork excavation 
Ten thousand 

CNY 
4663  

Wet masonry stone revetment 
Ten thousand 

CNY 
29.7  

Water delivery culvert 
Ten thousand 

CNY 
684  

Administration house 
Ten thousand 

CNY 
30  

Pipeline 
Ten thousand 

CNY 
36  

Dredging boat 
Ten thousand 

CNY 
5  

Relay boat 
Ten thousand 

CNY 
6  

Cleaning agent 
Ten thousand 

CNY 
0.2  

Curing agent 
Ten thousand 

CNY 
0.1  

Stirring apparatus 
Ten thousand 

CNY 
0.5  

Sludge pressure filter 
Ten thousand 

CNY 
10  

Fire extinguishing equipment 
Ten thousand 

CNY 
0.03  

1.7 Cost of equipment installation 
Ten thousand 

CNY 
87.14  

1.8 Electric charge 
Ten thousand 

CNY 
2.807 0.7CNY/kwh 

1.9 Greenery 
Ten thousand 

CNY 
2 

Surrounding greenery of road, 

riverway and sludge compression 

room 

1.10. Ecological restoration 
Ten thousand 

CNY 
751.21  

1.11 Annual average cost 
Ten thousand 

CNY 
315.92  

Operating cost 
Ten thousand 

CNY 
79  

1.12 Total cost for each unit of process CNY/ton 0.043  

1.13 Operating cost for average unit of 

process 
CNY/ton 0.011  
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Table 4- 3 Main bill of quantities of the proposed downstream wetland expansion 
subcomponent 

No. Equipment name Specification Unit  quantity Remark 

1 Subflow engineered wetland  m2 320000  

2 Surface flow engineered wetland  m2 100000  

3 Effluent lift pump station and delivery pipeline     

3.1 Effluent lift pump station 80 thousand m3/d Set 1  

3.2 Effluent delivery pipeline 1 Steel pipe DN1000 m 330  

3.2 Effluent delivery pipeline 2 Steel pipe DN800 m 1700  

3.2 Rainwater wetland supplementation pipeline Steel pipe DN1000 m 1710  

4 Ecological bank-protection work  m 8727  

5 
Supporting municipal administration path 

optimization 
 m 3502  

6 Clear ecosystem  m2 550000  

7 Water flood control engineering     

7.1 Retaining dam 
Rubber dam, height 

3.0m 
m 30  

7.2 River bottom embankment 

Stone riprap bank 

protection and 

barricade 

combined 

embankment are 

used for the main 

channel of riverway 

m 4300  

7.3 Lakebed dredging 

0.5m 

Average sludge 

depth 0.5m 

m3 31350  

Source: based on the domestic EIS, by the LIEC 
 

63. For the main environment characteristics of site selection, the engineered wetland is located 
in the inlet in the southwest corner of Cihu Lake. The north side is close to Tuanchengshan 
WWTP, but the effluent of WWTP is discharged to Cihu Lake from there. The current situation 
of site selection is ordinary land and fishpond. See the site as shown in the pictures below: 
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Figure 4- 6 Effluent outlet of Tuchengshan WWTP 
Source: domestic EIS  

 

 

Figure 4- 7 Upstream wetland  
Source: domestic EIS  
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64. Layout. With the combination of Tuanchengshan WWTP layout and the ecological landscape 
construction of bank belt, the fishpond of nearby WWTP that has the area of about 200,000m2 
is to be reconstructed to build engineered wetland system for effluent treatment. The area that 
is around 320,000m² in the west of Lizhifang interchange is to be used to build subflow 
engineered wetland. In addition, the area that is around 100,000m² under the bridge and in the 
east of bridge is to be used to construct surface flow wetland to have advanced treatment of 
80,000 tons/day effluent for Tuanchengshan WWTP. This can ensure that the effluent going 
into Cihu Lake will meet the requirements. With the method of parallel operations of multiple 
engineered wetlands, the stability of engineered wetland operation, ease maintenance and 
mobility can be strengthened while reducing hydraulic loading of each engineered wetland unit. 
In addition, multiple water runoff system will be  used to adjust the load rate. Besides, water 
distribution area, water redistribution area and catchment area are set for the processing units 
of engineered wetland so as to reduce short flow and dead zone, etc. 

 

 

Figure 4- 8 Layout of the proposed downstream wetland expansion subcomponent 
Source: domestic FSR  

 
65. The proposed downstream wetland expansion includes engineered wetland and ancillary 

facilities. The total covered area is around 98 ha. Ecological retention pond is located in the 
riverway mistream. The effluent of Tuanchengshan WWTP will be discharged to the wetland by 
lift pump. After combined-flow wetland purification, it will be discharged to clear ecosystem and 
finally to Cihu Lake. The main function is to reduce pollutants to the lake. Road at a width of 
4~4.5m will be constructed on the banks of wetland. In addition, revetment recondition will be 
conducted to the riverway. Rest pavilion and bridge will be set in the middle of riverway. 
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66. Design scale. The process for the whole downstream engineered wetland is the effluent of 
Tuanchengshan WWTP. The treatment scale of WWTP is 60,000 tons/day at present. In the 
future, it will be up to 80,000 tons/day in 2020. Thus, the influent is designed based on 80,000 
tons/day. The north and south banks of riverway have rainwater outlet, which are located below 
(marked by orange symbols): 

            

Figure 4- 9 Rainwater outlets surrounding the proposed downstream wetland expansion 
subcomponent 

Source: domestic FSR  
 

Rainwater will be collected during the rainy season and will be discharged later to the wetland 
together with the effluent from the WWTP. The influent will include 14 rainwater outlets, where 
there are 3 outlets in the north and 11 outlets in the south. The proposed subcomponent will 
collect initial rainwater. Rainwater in the later period will be discharged to the natural water 
through drainage pipeline by elevation-type rubber disc valve (power-driven or hydraulic-driven). 
 
Thus, the influent water of this subcomponent is the effluent of Tuanchengshan WWTP and 
some is natural rainwater. It will be discharged to Cihu Lake as supplementary water directly 
through engineered wetland. 

 
67. Design inlet and outlet water quality 

i.Inlet water quality of engineered wetland 
The engineered wetland will treat effluent of Tuanchengshan WWTP mentioned above. 
According to technology and process design of Tuanchengshan WWTP, the effluent meets 
class-I A standard of national Municipal Wastewater Treatment Pollution Discharge Standard 
(GB18918-2002), which refers that the highest allowable emission concentration of CODCr is 
50mg/L, BOD5 is 10 mg/L, suspended solid is 10 mg/L, total nitrogen is 15 mg/L, ammonia 
nitrogen is 8 mg/L and total phosphorus is 0.5 mg/L. 
Meanwhile, here below indicates the effluent monitoring results by Wuhan Huazheng 
Environmental Monitoring Technology Company entrusted by Huangshi Drainage 
Administrative Office. 

Table 4- 4 Effluent monitoring result of Tuanchengshan WWTP 
unit: mg/L excluding Fecal coliform 

Monitored item Monitored results Standard limit 

Suspended solid 7 10 

BOD5 5.1 10 

Total nitrogen (based on N) 10.9 15 

Total phosphorus (based on P) 0.364 0.5 

Fecal coliform (number/L) 900 1000 

Remark: standard limit refers to class-A standard of Pollution Discharge Standard of Municipal WWTP 

GB18918-2002  

Source: domestic EIS  
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Source: http://htzy.cn/show/ShowArticle.asp?ArticleID=876 

Figure 4- 10 Operation status of Tuanchengshan WWTP 
 

ii.Outlet quality of engineered wetland 
The effluent of Tuanchengshan WWTP can further reduce pollutants through the ecological 
treatment of engineered wetland. The main indicators of effluent of designed engineered 
wetland treatment system can meet class-V water standard of national surface water 
environment quality standard (GB3838 -2002). Some indicators such as CODCr and BOD5 can 
meet class-IV water quality standard. 

 

68. Wetland process design. The process of engineered wetland includes: effluent of 
Tuanchengshan WWTP→combined vertical current wetland→Cihu Lake. The effluent of 
Tuanchengshan WWTP will be delivered to the front-end water distribution system of combined 
vertical wetland through pipeline via pumps. After balanced water distribution, it is discharged to 
the combined vertical engineered wetland to remove pollutants from sewage. The effluent will 
flow automatically to clear ecosystem through collection system to have further purification, and 
the final effluent will go to Cihu Lake. Engineered wetland realizes its purification functions 
through the aspects below: 1. Contact precipitation; 2. Physical and chemical absorption; 3. 
Biodegradation; 4. Plant absorption and degradation. Some toxic and harmful substances will 
be absorbed and adsorbed through the nutrients of N and P of wetland plants. The designed 
water level of downstream wetland is 17.5m. The water level for prevention of up-floating of Cihu 
Lake is 16.63m (Yellow Sea Elevation). To ensure the downstream wetland water level, it’s 
planned to set a retaining dam 30m of from the upstream of Lijiafang interchange. It should 
ensure that the wetland water elevation is 17.5m, and the bottom elevation of wetland is 16.4m. 

 
69. Public works 
 Power supply 

According to the requirements of the operation management to this wetland, the power supply is 
designed based on class-2 load. Low-voltage power supply will be provided according to the 
conditions nearby. The power supply voltage is 0.38/0.22 KV. Switching room is set on the 
second floor of control room. During the operating period of wetland, with regard to the 
illumination of administration room, daily electricity, maintenance electricity for the water quality 
testing equipment, riverway retention pond and riverway corridor wetland illumination, a line is 
pulled out from this switching room directly as wetland power supply. During the construction 
period, the power supply will be provided from the villages nearby. The power load of wetland 
equipment is 30KW, and the operating load is 15KW. The control room has a grounding device, 
which is not higher than 10Ω. 

 Water supply 
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In the process of engineered wetland, water supply is not required, and the water supply is 
introduced from the pipe network nearby for water eco-exhibition hall. 

 Heat supply and gas supply 
Since the quantity of staff is small in the operation, air conditioner is used for heat supply. 

 The daily office supplies such as computer, telephone, pen and paper will be purchased from 
the nearby market for the water eco-exhibition hall.  

 
4.2 Descriptions of wastewater pipelines in Xialu and Tieshan Districts 

70. The wastewater pipelines network of Tieshan District and Xialu District is located in Tieshan 
District and Xialu District of Huangshi City. In addition, the wastewater of Tieshan District is 
divided into four sewage collection areas according to the scope of collection, of which the 
numbers A1 (Mulan industrial park area), A2 (Tieshan old town), A3 (Tieshan east district), A4 
(Tieshan west district). The new Xialu area is divided into three wastewater collection areas, 
which are B1 (Xigang area), B2 (Donggang area) and B3 (Changle industrial park area).  

 The drainage pipe network of Tieshan old urban area is complete, and the sewage scales 
in near and long term are similar, in which the appropriate long term scale of sewage 
treatment is 25,000m³/d and to be completed once. 10.8 km long D400 ~ D1000 sewage 
pipe is to be newly built in Tieshan. 

 There is still partial region for further development in new Xialu area, and the sewage pipe 
network is imperfect. The sewage treatment system should be built in stages according to 
sewage collection planning. It is considered that the near-term sewage treatment scale will 
be designed at 25,000m³/d, and the long-term sewage treatment scale is decided to be 
45,000 m³/d. 4.5 km long D400 ~ D1000 sewage pipe is to be newly built in Xialu. 
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Figure 4- 11 Wastewater pipeline network planning of Xialu and Tieshan Districts 

Source: domestic FSR  
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Table 4- 5 Main contents of the proposed wastewater pipelines in Xialu and Tieshan 

Districts 

Zone Name Pipe length Pipe diameter Pipe type 

Tieshan 

District 

Tieshan Line 5445m DN800-1000 Grade-1 pipe 

A1 Mulan Industrial Park Area 
4397m DN500-800 Grade-2 pipe 

4217m DN400 Grade-3 pipe 

A2 Tieshan Old Town 
3227m DN500-800 Grade-2 pipe 

5577m DN400 Grade-3 pipe 

A3 Tieshan East District 
1270m DN500-600 Grade-2 pipe 

379m DN400 Grade-3 pipe 

A4 Tieshan West District 
5066m DN300-600 Grade-2 pipe 

12317m DN400 Grade-3 pipe 

Xialu 

District 

Changle Line (completed) 2493m DN500-600 

Grade-1 pipe Xigang Line 1437m DN1000-1200 

Donggang Line 2363m DN1000-1500 

B1 New Xialu Xigang Area 
3225m DN500-800 Grade-2 pipe 

2791m DN400 Grade-3 pipe 

B2 New Xialu Donggang Area 
2575m DN500-700 Grade-2 pipe 

3714m DN400 Grade-3 pipe 

B3 Changle Industrial Park 

Area 

3830m DN500-600 Grade-2 pipe 

2552m DN400 Grade-3 pipe 

Source: domestic FSR  
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Figure 4- 12 Catchment area of the proposed wastewater pipelines in Xialu and Tieshan 

Districts 

Source: Based on domestic FSR and Google Earth (2017), by the LIEC 

 

Figure 4- 13 Drianage planning in Xialu and Tieshan Districts (including the four pump 

stations) 

Source: Based on domestic FSR and Google Earth (2017), by the LIEC 
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Figure 4- 14 Drianage pump station (1#) 

Source: domestic FSR  
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Figure 4- 15 Drianage pump stations (2# and 3#) 

Source: domestic FSR  



42 

 

Osed  

 

Figure 4- 16 Drianage pump stations (3# and 4#) 

Source: domestic FSR  
 

71. Construction scheme and design principle 
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 Sewage pipe network 
(1) It should meet the requirements of the general planning of the city and the special planning 
of sewage works; 
(2) Laying should be conducted to the built or planned subgrade as far as possible, with as less 
demolition as possible; 
(3) The current drainage facilities should be combined and utilized as more as possible; 
(4) Pipe materials that have high performance cost ratio should be used according to the local 
conditions; 

 Sewage collection system design 
(1) The implementation idea of this designed pipe network: the mature main pipes of sewage 
can be extended and built. Branch sewage pipes and partial grade-III pipeline can be configured 
according to the regional characteristics in the area where the main pipes of sewage and 
secondary main pipes are constructed. The sewage system has not yet been formed, but 
according to the area where the urban construction plan is to be developed, it’s emphasized to 
consider about the main pipe and secondary pipe of sewage. 
(2) In the long run, main sewage pipe is planned and designed by 2020, and the pipe diameter 
is decided according to the forward designed flow rate. The main pipe is paved according to the 
near and forward development. 
(3) The extension direction of sewage pipe is decided according to the draining plan. The 
designed flow rate is decided according to the specific discharge of construction area of 
drainage zones so as to decide the diameter of pipe. 
(4) Generally, the main pipe of sewage is laid along the road, which is concise and straight, and 
the sewage will flow automatically in the maximum area based on short pipe and shallow lay as 
more as possible so as to reduce engineering cost and operation cost. 
(5) Under the designed fullness, the minimum design discharge flow of gravity flow sewage pipe 
should not be less than 0.6 m/s. 
(6) The relationship between the slope of pipeline laying and the slope of the ground should be 
studied carefully. The decided slope of pipeline should not meet the minimum design flow, but 
not buried too deep. 
(7) A reasonable burial depth of pipeline should be decided. The origin of sewage pipe will be 
covered with the soil. It should be considered that sewage pipe will be connected to the 
neighborhood successfully and meet the needs of the vertical crossing of other pipelines. The 
minimum covering depth of the top of main pipe should be about 1.5 ~ 2.0 m. When the sewage 
pipe is buried deeper than 6 ~ 8m, basically the pump station should be set in the midway, but 
the quantity of pumping stations should be as low as possible. 
(8) In area where the ground slope is too large, to reduce the flow velocity in the pipe, it should 
prevent washing from the wall from scour, and drop wells should be set in the proper place. 
(9) The existing blind pollution discharge of sewage should be utilized as far as possible. 
According to the requirement of urban environment, the development of planning area, 
reconstruction of road and possible capital investment, it should be arranged by stages to 
reconstruct separated system for rain and sewage step by step to play the role of existing 
facilities. Rain and sewage the separated system for rain and sewage is applied in the new 
urban areas.  
(10) According to the situation of domestic pipeline materials, reasonable sewage pipes should 
be selected. 
(11) The reasonable service life period should be determined. The designed working life of this 
subcomponent  is 50 years. 
 

72. Pipe selection. It’s recommended to use reinforced concrete pipe and socket rubber ring 
connector in this subcomponent . The HDPE tube shall be used when the geological condition 
is poor, underground water level is higher and the pipe diameter is too large that it’s difficult to 
access the field. Sewage pressure pipe should be nodular cast iron pie when going through 
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barriers or special sections. 
 
73. Construction scheme. It’s planned to use pipe -jacking construction in this subcomponent . 
 
74. Related draining scheme 

(1) Sewage system 
The sewage system of Huangshi City is aimed at the separated system. Separated system is 
used in the newly constructed, expanded and old town reconstruction and industrial areas. In 
the old urban areas and old rural residential areas, combined system is still used in the planning 
period. With the reconstruction of old urban areas, and it’s gradually transformed to separated 
system. 
(2) Associated WWTP 
Service scope of the Northwest WWTP in Daye city: it’s connected to Tieshan and new Xialu of 
Huangshi City, east to Fazhan Avenue, west to Beiguang Expressway, south to Sanliqi Lake, 
and the service area is 41.47square kilometers. It is divided into the northwest section of Daye 
City, section of railway station, section of Luoqiao industrial park, new Xialu and Tieshan areas 
of jurisdictions in Huangshi City. 
In 2011, the northwest WWTP of Daye City was put into operation. The existing scale is 
50,000tons/day, and the long-term scale (in 2020) is 150,000tons/day. So it will have 
adequate capacity to accept sewer from the proposed subcomponent. 
When the effluent of the northwest WWTP of Daye City is in normal water level, it flows 
automatically to Sanliqi Lake. When it’s at high water level, the effluent is discharged to Sanliqi 
Lake by the draining pumps. 
 

75. Labor capacity. There are about 100 people working in the construction period of this 
subcomponent , and the working system is single shift per day. Construction camps will not be 
set in the construction site during the construction period, and the construction personnel shall 
rent the local houses. The maintenance staff of the operating period pipeline will not be provided 
with food and accommodation. 

 
76. Cost estimates and construction period. It’s estimated that the total investment of this 

subcomponent  is CNY 136.78 million. The construction period of this subcomponent  is 18 
months (from October 2017 to April 2019). 

 

4.3 Descriptions of Phase II Qingshan and Qinggang Lake rehabilitation subcomponent 

77. This subcomponent is an expansion of the Phase I Qingshan and Qinggang Lake rehabilitation 
subcomponent at original CEIA (May 2012). The phase I is canceled. At original CEIA, the 
Phase I of Qingshan Lake and Qinggang Lake rehabilitation subcomponent was designed 
mainly in the north-south banks of west part in Qinggang Lake, including ecological slope 
protection and aquatic plant reconstruction. Aimed at the current situation of the bank of 
Qingshan Lake (the retaining wall is basically formed), phase 1 ecological restoration also 
covered lakes #1-4 of Qingshan Lake, including local ecological slope protection, bio-contact 
oxidation filling and aquatic plant reconstruction. Instead, this proposed Phase II subcomponent 
will cover whole Qingshan Lake and Qinggang Lake areas, including phase I.  
 
 
 
 
 
 

Relationships with the Phase I Qingshan and Qinggang Lake rehabilitation in the original 
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CEIA 

 
Figure 4- 17 Relationships between Phase II with the Phase I Qingshan and Qinggang Lake 

rehabilitation 
 

Source: based on the domestic FSR, by the LIEC  
 
 
 
 

Phase I (north-south banks of west 
part (canceled, in the orginal EIA) 

Phase II  to cover whole lake area 

(newly added in this addendum) 

Phase II Suoqian port 
(newly added in this addendum) 
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Qingshan Lake 

 
 
 

Qinggang Lake 

 

 Figure 4- 18 Phase I- Lake Embankment Protection and Landscaping in Qingshan Lake 
and Qinggang Lake,in the original CEIA 

Source: CEIA, May 2012  
 

78. This Phase II component is located in Qingshan Lake, Qinggang Lake and the banks, where 
it’s divided into Phase II ecological restoration, Qingshan Lake landscape bridges and Suoqian 
Port reconstruction.  
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79. Phase II ecological restoration  
It is divided into five areas, which are Daquan road entrance area of Qinggang Lake, ecological 
leisure experience area, lakeside viewing area and green ecological area. It’s integrated aiming 
at the current plants of component area, and new plant cover is added while maintaining the 
internal plant community in the area. In the waterfront area, some platforms and walkways that 
are close to water are added. In addition, various aquatic plants are planted along the bank. At 
the same time, Yaer Lake and Qinggang Lake flow through the landscape bridges. Flowing 
waters are formed by going through the culverts to have flow circulation. Meanwhile, some 
multifunctional lawns and rainwater gardens are added for ecological restoration. 

 Multifunctional activity lawn: the lawn can clean air and absorb carbon dioxide, sulfur dioxide, 
hydrogen fluoride, ammonia and chlorine and other hazardous gases. In addition, the lawn 
can reduce noise pollution. Large lawn can reduces 20db for noise. The lawn can also protect 
water from drought, beautifying the environment and regulating the climate.  

 Rainwater garden: rainwater garden is a naturally formed or man-made shallow green space. 
The rainwater is purified through the combined actions of plants and sand, which can 
permeate into soil gradually and retain underground water, also supplement municipal water 
for landscapes and toilets. It’s an ecological and sustainable rainfall-control and rainwater 
utilization facility. 
 

Table 4- 6 Summary of main contents of Phase II Qingshan and Qinggang Lake rehabilitat

ion component  Unit: ㎡ 

Type  Area (m2) Remark 

Plank road 2164 Material: log, pinus sylvestris 

Multifunctional activity la

wn 

5800 - 

Aquatic plant 8100 Reeds, rushes, and water lilies planted in of Qingshan Lake and 

Qinggang Lake 

Rainwater garden 8500 - 

Administration room 100 - 

Toilet 90 - 

Source: domestic FSR  
 

80. Three small landscape bridges of Qingshan Lake14 
According to the General Specification of Highway Bridge Design (JTGD60-2004), the load 
standard of bridge is based on class-II standard. The width of bridge roadway for bridges #1~3 
is 5.5 m, 4.0 m and 7.5 m, respectively. According to grade-4 building design, simply-supported 
cast-in-place reinforced concrete T-shaped bridges will be designed. Single-span bridge is 10m 
long. The main quantities of works are as shown in the table below. 

 

 

 

 

 

                                                
14 These th ee idges e e o igi all  i luded i  the a elled H d auli  Ci ulatio  su o po e t. 
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Table 4- 7 Summary of three small landscape bridges of Qingshan Lake 

Items Unit Quantity 

Earthwork excavation m³ 2296 

Earthwork backfilling m³ 277 

Various concretes m³ 408 

Reinforcing steel bar t 69 

Grouted rubble demolition m³ 875 

            Source: domestic FSR  

 

 

Figure 4- 19 Locations and sample design of Qingshan Lake landscape bridges 

       Source: domestic TEIAR and FSR  

Locations of the three smalll landscape bridges 
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81. Reconstruction of Suoqian Port 
a) Scouring and expanding excavation of the Suoqian flood drainage port. The width of river 

is the premise of flood discharge unobstructed to ensure that flood will be designed 
to be unobstructed. For the section width of current riverway that is larger than the 
designed section, the original condition should be maintained as far as possible. For 
the section with problems of silting, block, serious river bottom slope, and where it’s 
smaller than the designed section for flood discharge, it should be dredged and 
removing the obstacles. As shown in the para. 24, the current waterlogging and 
malfunction problems of Suoqian port are very serious. So this proposed component 
will improve the flood discharging capacity of Suoqian port. However, due to 
importance of the Suoqian Port as only flood discharging channel for Qinggang Lake, 
the construction works should avoid flood season (June to August each year).  The 
works also include water hyacinth or other aquatic plants removal from the Suoqian 
Port by mechanical control15. 

b) Retaining wall and bank-protection.The total length of slope protection and bank-protection 
is 3.1km. For the both sides along the river where there are farmland plants, and the river 
reach where there are no important buildings, the scouring of riverbed is serious. After 
comprehensive comparison, 8 cm thick C20 concrete grass planting brick is used for 
masonry. For the local baseboard, 30cm thick slurry stone-laying is used for masonry lining. 
The selected mortar grade is M7.5. Since the flood drainage port is narrow, the flood drainage 
section should not be applied as far as possible in the section where it goes through the 
urban area or the port section where there is parallel overlapping relations with road. At the 
same time, it should be based on the principle of avoiding excessive land acquisition. For the 
section where bank caving is serious along the river, or the river section where the 
embankment of river bank is occupied by plants, M7.5 slurry retaining wall is adopted to have 
masonry. The width on the top of wall is 0.5 m. 

c) Pump station upgrading. Previously, the pump station of Hanchi was installed with 2 sets of 
0.3m³/s pumps and 2 sets of 0.6m3/s pumps. The total power of pumping unit is 330KW, the 
transformer capacity is 250KVA. Due to the capacity limitation of transformer, only one large 
and one small pump can be started spontaneously at most. The flow rate is about 0.9m³/s 
that it can't meet the demand of flood control. The pump station is always overloaded. 
Additionally, the pump station has been in operation for years that the infrastructure is aged 
badly. The low voltage distribution cabinet is aged, each switch and cable are exposed that 
there is a great potential safety hazard. However, many spare parts were produced from long 
time ago that they are not matched with the existing ones in the market, and it’s very difficult 
to have maintenance that the fault is frequent and the machines are in failure. Therefore, the 
pump station of Hanchi should be demolished for reconstruction, and the designed flow rate 
is 2m3/s. 

 

82. Construction period. The implementation will start from July 2017 to 2018. The construction 
period is 9 months. 

 
83. The total investment of this subcomponent is CNY 62.36 million, include CNY 570 thousand in 

environmental protection, which accounts for 0.90% of the total investment. 
 
                                                
15   There are four water hyacinth control methods.Mechanical control is conducted through the use of various methods, 
including using boats fitted with mesh rakes, bulldozers, conveyors and mechanical harvesters (mulchers). Mechanical control 
is often more costly than manual control, but in areas where water hyacinth has caused the river to become impenetrable, 
mechanical control has proved successful. The use of herbicides may contaminate sites used for drinking water, for washing 
and for fishing, and can therefore threaten human health. Biological control is generally slow to achieve its aim,especially 
initially. Water Hyacinth Control: Insight into Best Practice, Removal Methods, Training & Equipment, by K Terblanche ， N 
Diederichs ， E Douwes ， C Terblanche ， T Petterson, Book publichsed in January 2013. 
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4.4 Descriptions of solid waste treatment and collection equipment subcomponent 

84. This subcomponent is an addition to the original component (iv) solid waste management under 
this ADB Project (for detailed progress please see para. 10 and Table 2-1). Ths subcomponent 
includes the replacement of outdated old equipment, purchasing of solid waste transportation 
vehicles, cleaning vehicles, garden equipment, cleaning boats, and onsite leachate treatment 
equipment. The cost estimated is about CNY 23.74 million. It include five aspects: 

 
a) Replacement of old equipment in waste transfer stations 

 
Table 4- 8  Replacement of old equipment of garbage transfer station 

No. Station Name 
Name of equipment to 

be replaced 
Number of 

replacement equipment 

1 Hongqaiqiao waste transfer station 

Vertical garbage 
compressor 

2 

2 Huangsiwan waste transfer station 1 

3 Simeng waste transfer station 1 
4 

Muyanghu waste transfer station 1 

5 
Shenniulu waste transfer station 1 

6 
Aiyu Parking waste transfer station 1 

7 Xingtuqiao waste transfer station 1 

 
b) Purchasing of solid waste transportation vehicles 

1) five sewage suction trucks ; 
2) four garage compress vehicles ; 
3) garbage transfer vehicle: 14 new sanitation garbage transfer vehicles with 

specifications of 8t. 
4) hook arm vehicle:  
5) nine new garbage collection vehicles with load capacity of 1,550 kg. 

 
c) Road cleaning equipment and vehicle  

1) Sprinkler: 4 sets 
2) Washing and scanning vehicle:2 sets 
3) Mini- sweeper:11 sets 
4) Railroad sweeper:1 set 

 
d) Purchase of garden equipment 

1) Sprinklers. 
2) Road, square and sightseeing spots cleaning vehicle:In order to create a good 

environment for people and reduce labor costs, it is urgent for the parks of Huangshi 
to wash the roads so 8 new vehicles according to actual conditions will be procured. 

3) High-altitude trimming car: The tall trees in the urban area of Huangshi require 
professional and safe equipment, while the current garden system has not been 
rectified for a long time, which will not only hinder the appearance of the city, but also 
threaten citizen 's travel safety.Therefore, it will require 6 additional high- altitude 
trimming vehicles for the whole Huangshi city. 

4) Greening and clean-keeping battery cart: It is urgent to collect garbage in various 
parks. According to the actual situation, it is required to purchase 30 new carts, each 
of which dead weight is notless than 150kg. 

 
e) Cleaning boats and onsite leachate treatment equipment on Cihu lake 
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According to actual requirements, three garbage collection vessels, 4 small- sized rubbish 
cleaning boats, 20 hook arms, 8 hook arms vehicles and 7 refuse compressors will be 
procured. 

 

4.5 Descriptions of flood control and sewage pipeline cleaning equipment subcomponent 

85. Ths subcomponent includes procurement of vehicles, pumps, and testing and monitoring 
equipment. The cost estimated is about CNY 24.27 million.   

 
Table 4- 9 Flood control and sewage pipeline cleaning equipment 

 

No. Name of equipments Quantity REMARKS 

1 Flood prevention rescue 1 x Flood Prevention Drainage Command 

2 Movable pump vehicle 1 x Emergency for urban waterlogging 

3 Iveco Municipal equipment 
for car repair 

1 x 
For emergency repair of pump station power and electrical 
equipment 

4 Van 2 vehicles 
For drainage permits and daily inspection of facilities 

5 Pipe network dredging 
vehicle 

7 

Huangshi Port, Xialu District, Tieshan District, Sewage 
Treatment Company, Drainage Management Division, 
Xisaishan District 

6 Grab bailing car 6 vehicles 
Huangshi Port, Xisaishan District, Xialu District, Tieshan 
District, Sewage Treatment Company and Drainage 
Management Division 

7 Silt transport vehicle 6 vehicles 
Huangshi Port, Xisaishan District, Xialu District, Tieshan 
District, Sewage Treatment Company and Drainage 
Management Division 

8 Combined dredging vehicle 1 x Drainage Management Division 

9 Small dredging winch 7 units 
Huangshi Port, Xisaishan District, Xialu District, Tieshan 
District, sewage treatment company, drainage management 
office 

10 Hanging type movable 
water pump 

5 units 
Huangshi Port, Xisaishan District, Xialu District, Tieshan 
District and Sewage Treatment Company  

11 Pipeline detecting robot 2 sets 
Drainage Management Division, Sewage Treatment 
Company 

12 Gas detector 6 sets 
Huangshi Port, Xisaishan District, Xialu District, Tieshan 
District, Sewage Treatment Company and Drainage 
Management Division 

13 Early warning system for 
frequent waterlogging spot 

1 set Drainage Management Division 

14 V guide 2 sets 
Drainage Management Division, Sewage Treatment 
Company 
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Chapter V Decriptons of the Environment Baseline 

86. Huangshi City is one of the major municipalities of Hubei Province, located approximately 80 
kilometers (km) southeast of Wuhan City, the provincial capital. Hubei Province covers 
185,900 square kilometers (km2) and has a population of 56,540,000 people. Huangshi 
Municipality is located in the Southeast of the province, on the south bank of the Yangtze 
River (middle stream), at longitude 114°31‘-115°30‘E and latitude 29°30‘-30°15‘N. Huangshi 
Municipality has four districts, one city, one county and one national economic development 
zone, with total area of 4,583 km2  and population of 2.6 million. 

 
87. The proposed downstream wetland expansion subcomponent is an expansion to the existing 

contract of downstream wetland. And the phase II Qingshan and Qinggang Lake 
rehabilitation subcomponent is an expansion of the Phase I subcomponent (canceled) at 
original CEIA. So for these two subcomponents, the environmental baseline is very similar 
with those at original CEIA. 

 

5.1 Geography, Topology and Geology 
 

88. Geography and Topology. Huangshi‘s topology leans from the low area in the northeast to 
the high area in the southwest. It is located on the northern side of Mufu Mountain, serving 
as an intermediate zone between Mufu Mountain and alluvial plain of the Yangtze River bed 
with many low hills. 

 
89. Major mountains in Huangshi City are Dongfang (Orient) Mountain, Huangjing Mountain, 

Yuntai Mountain, Fuzi (Father and Son) Mountain, and Qifeng (Seven Peaks) Mountain. The 
highest peak with the absolute elevation of 860m is Nanyan Ridge, and the lowest area with 
the absolute elevation of 8.7m is the bed of Tanhe River in Fushui Nancheng in Yangxin 
County. The land elevation varies from 21 m to 30 m above sea level, with a natural gradient 
of about 0.1 percent. 

 
90. Geology and Soil. In the region, there is karst landform with many limestone caves in the 

city, most of which are of great value in tourist development. The fragmentized terrain of the 
whole city slopes from Southwest to Northeast, and there are fragmentary intermountain 
basins in some places. The farmlands on low hills slope gently and the area along the river 
has a lower elevation. 

 
91. There are five categories of soil, i.e. red soil, lime soil, purple soil, alluvial soil and paddy soil, 

respectively, with red soil accounting for over 50 percent. The soil is acidic, with abundant 
activated Fe and Al, but low content of available phosphorus. The soil is sticky and ill-
structured. Leached by rain, there is strong decomposition of organic matter and a deficit in 
mineral nutrients, poor quality of colloid, with poor nutrient preserving and poor nutrient 
supplying capability. Calcareous alluvial soil along the river has calcareous reaction. 

 
92. Huangshi region is rich in mineral resources, with more than 30 kinds of known metal/non-

metal reserves, such as iron, lead, copper, cobalt, gold, silver, zeolite, bentonite, and perlite. 
 

5.2  Meteorology and Climate 
 

93. Huangshi area is characterized by a typical subtropical continental climate. The average 

annual temperate is 170C (with the highest of 40.30C in July 1961, and the lowest -11.00C 



53 

 

Osed  

in January 1963). The average annual precipitation 1406.6 mm. The wind direction is E and 
ESE (with occurrence frequency of 12 percent, see Figure 5-1), with the annual average 
wind speed of 2m/s and maximum of 23m/s. 
 

 
 

Figure 5- 1 Wind rose of Huangshi  
 

5.3  Hydrology 
 

94. Surface water bodies. Hubei Province has more than 1,000 rivers, with the Yangtze River 
serving as the backbone into which its tributaries flow from two directions to form the single 
Yangtze River System. Hubei has more lakes than any other province in the PRC, with 
most of them in the Jianghan Plain. 

 
95. Huangshi is located in the Yangtze River Basin. The municipality has abundant fresh water 

resources with many lakes, rivers, channels, and ponds. The Yangtze River runs through 
the city for more than 75km from North to East, from Aijiawan in E‘zhou City to Tianmaling 
in Yangxin County. Major surface water bodies in the city are Fushui River, Daye Lake, 
Bao‘an Lake, Haikou Lake, Cihu Lake, Qingshan Lake, Sanshan Lake, Huama Lake, Gehu 
Lake, Jingshanyuan and Shangcao Lake. The biggest water system is Fushui River in 
Yangxin County, which takes its source from Tongshan Mountain, running into the Yangtze 
River from East to West with a total length of 196 km, a catchment area of 5,310 km2 and 
a length of 81km within Yangxin County.16 The river system within the municipality has a 
total drainage area of 2,245 km2, including 1,339 km2 of Daye Lake and 570 km2 of Bao‘an 
Lake. Other remarkable lakes are Liangzi Lake and Fushui Lake among 258 lakes in the 
area. 

 
96. Groundwater. Huangshi has also rich groundwater resources with a precipitation 

infiltration rate of 180,000m3/km2, which ranks fourth in Hubei Province. However, the 
development of local mining industry and self supply industry has resulted in groundwater 
depression in some areas of Huangshi. 

 
97. Flooding events. Huangshi experienced severe floods in the last 100 years. Severe floods 

                                                
16 http://www.huangshi.gov.cn/ywb/index.html 

http://www.huangshi.gov.cn/ywb/index.html
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occurred in 1931, 1954, 1996, and 1998. The last major flood occurred in 1998; since then, 
pumping stations downstream of each lake have been constructed to optimize flood 

protection to 1 in 100 year standard. The catchment area of the 3 lakes is about 70 km2 

accounting for about 1/3 of the total urban area.One of the flood control problems in 
Huangshi is the decreasing water containing capacity of urban lakes caused by high 
siltation. Although no observed change in intensity and/or frequency on flooding events was 
recorded due to climate change, climate change migigation and adaption measure have 
been taken into consideration in the design of the new subcomponents (for details please 
see the paras.33~36). 

5.4  Project lakes water quality and ecology 
 

98. The whole ADB loan funded Project will rehabilitate the Cihu Lake basin in Huangshi, 
including Qingshan Lake (proposed under this addendum), having a surface area of 0.5 km2, 
Qinggang Lake (proposed under this addendum) covering 0.7km2 and Cihu Lake (receiving 
water body from the aforementioned two lakes) covering 9.2km2. The total area of 3 lakes 
thus represents 10.4km2. The water level of Cihu Lake has varied markedly over the last 40 
years. Prior to the completion of pumping stations around 1985, the lake was prone to 
flooding; it was actually kept low in the dry season to act as a flood control reservoir 
previously. Today, the level of the Lake is kept quasi constant  and the flood control function 
is no longer being used. 

 

99. Storage capacity. Due to urban development and sediment accumulation, the surface and 
volume of the Cihu Lake have significantly reduced over the last 40 years. From 1970 to 2010, 
the surface area of Cihu lake has decreased by 37 percent, from 13.0km² to 8.2km². In the 
same period, the average water depth in the Cihu Lake has decreased by 50 percent, from 
3.5m to 1.75m. The lake volume has thus decreased by 61 percent, from 45.50million m³ to 
17.48million m³. 

 

100. Water quality. As the major lake in Huangshi city, Cihu Lake has been suffering from water 
pollution since early 1990‘s, especially the southern part of Cihu Lake. 15 monitoring points 
(7 operated by the provincial EPB and 8 operated by the municipal EPB) have been set 
up on 

Cihu Lake (Figure 5-2). 10 water quality monitoring points are distributed on Qingshan lake and 
Qianggang lake (Figure 5-3). 

 

Source: HEPB 

( 
) 
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Figure 5- 2  Monitoring points on Cihu Lake 

(Provincial: 3#、5#、7#、8#、10#、11#、12#；municipal: the remaining 8) 

 

Figure 5- 3  Monitoring points on Qingshan Lake and Qinggang Lake 
Source: HEPB 

 
101. While the long-term water quality target for the Cihu Lake system is Class III and the short-

term target is Class IV (GB3838-2002), the water quality of Cihu Lake, Qingshan Lake and 
Qinggang Lake is Class V or worse17. Serious non-compliance is frequently detected for 
various water quality indicators such as BOD5, COD, NH3-N, TP and TN. The major source 
of pollution is domestic and industrial wastewater directly discharged to water bodies without 
any treatment. The construction of WWTPs and stricter control of industrial wastewater 
discharge in the last decade has brought some improvements in recent years; however, 
water quality of Cihu Lake system is still far from its short and long-term water quality targets. 
Average Cihu Lake water quality at several monitoring points from 2001 to 2016 are given 
for various monitoring parameters in the following table and compared to National Standards 
for Surface water quality. 
 

Table 5- 1 Average Cihu lake water quality (2001-2016) (unit: mg/L) 
Year NH3-N TN TP DO BOD COD CODMn 

2001 1.84 3.56 0.22 6.52 6.77 NA 5.05 

2002 1.99 4.81 0.18 7.31 7.44 NA 4.52 

2003 1.52 2.67 0.16 8.08 7.06 18.51 5.05 

2004 1.05 2.80 0.17 7.11 7.80 NA 6.48 

2005 1.32 3.19 0.15 6.85 8.01 27.83 6.48 

2006 1.23 2.47 0.20 6.14 5.81 28.01 6.71 

2007 1.47 2.96 0.24 7.15 6.52 32.09 6.28 

2008 1.26 2.78 0.18 7.79 5.91 25.90 5.51 

2009 1.13 2.34 0.17 6.48 7.55 24.29 5.42 

2010 1.37 2.48 0.17 7.25 7.69 25.71 5.27 

2011 0.60 1.8
5 

0.1
10 

 6.1 23  

2012 0.62 1.8
4 

0.1
00 

 5.3 23  

                                                
17 Environmental Quality Standard of Surface Water of P.R.C., GB3838-2002. 
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Year NH3-N TN TP DO BOD COD CODMn 

2013 0.73 1.9
3 

0.1
27 

 5.8 19  

2014 0.422 1.5
4 

0.0
88 

 6.5 27  

2015 0.340 1.4
4 

0.1
00 

 5.4 20  

2016 0.421 2.4
9 

0.1
00 

 5.6 19  

Class III 1 1 0.05 5 4 20 6 

Class IV 1.5 1.5 0.1 3 6 30 10 

Class V 2 2 0.2 2 10 40 15 

Source: HEPB  
Note: Class III to V refer to GB3838-2002. 

 
Downstream wetland expansion subcomponent 
102. The effulent of this subcomponent  will flow into Cihu Lake. The statistical data from the years 

of 2006-2016 are introduced from Huangshi Environmental Monitoring Station to the water 
quality of Cihu Lake, as shown above. Meanwhile, Hubei Boke Testing Technology Company 
was entrusted to have monitoring for the section of the upstream riverway of Cihu Lake on the 
date of February 20-22, 2017. 

 

Table 5- 2 Locations of surface water quality monitoring 

No. Monitoring locations Location of monitored section 

1# Upstream riverway of Cihu Lake 
100m upstream the west boundary of the proposed 

downstream wetland expansion 

2# Upstream riverway of Cihu Lake 
100m downstream the west boundary of the proposed 

downstream wetland expansion 

3# Upstream riverway of Cihu Lake 
200m downstream the west boundary of the proposed 

downstream wetland expansion 

Source: domestic EIS 
                     

Table 5- 3  Summary of monitoring results of surface water quality 
(unit: mg/L, except pH and fecal coliform) 

Sampling 

location 
Date PH 

Suspended 

solid 
COD BOD5 

Ammonia 

nitrogen 

Total 

phosphoru

s 

Petroleum 

Fecal 

colifor

m 

W1 

2017.2.20 7.63 14 31.4 6.4 6.06 0.44 0.46 <20 

2017.2.21 7.52 15 31.0 6.5 6.50 0.42 0.47 <20 

2017.2.22 7.69 16 30.0 6.2 6.36 0.46 0.48 <20 

W2 

2017.2.20 7.59 5 26.6 5.0 5.50 0.35 0.56 <20 

2017.2.21 7.41 4 27.0 4.9 5.11 0.33 0.58 <20 

2017.2.22 7.64 6 25.8 4.7 5.34 0.37 0.58 <20 

W3 

2017.2.20 7.74 8 21.2 4.1 3.14 0.26 0.45 <20 

2017.2.21 7.63 9 22.5 4.5 2.81 0.27 0.45 <20 

2017.2.22 7.78 10 22.0 4.6 2.98 0.29 0.44 <20 

Source: domestic EIS 
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103. The monitoring result shows that most water quality indicators of Cihu Lake meets class-IV and 

class-V standards of Surface Water Environment Quality Standard (GB3838-2002) in recent 
10 years. The key influencing factor is  total nitrogen, which is class V or worse. The COD, 
BOD, ammonia nitrogen, total phosphorus and petroleum of the outlet water quality of Cihu 
Lake exceed the standard seriously. The indicator of ammonia nitrogen is 5.5 times higher than 
the standard at most, the indicator of total phosphorus is 8.2 times higher than the standard at 
most and the indicator of petroleum is more than 10 times of the standard. The reason why it 
exceeds the standard is because the domestic sewage and industrial wastewater of upstream 
Xialu Port and Donggang Port are discharged to Cihu Lake, and Cihu Lake is also the discharge 
area of effluent for Tuanchengshan WWTP. Thus, the water quality of Cihu Lake can’t meet 
class-III standard of Surface Water Environment Quality Standard (GB3838-2002). 

 
Wastewater pipelines in Xialu and Tieshan Districts 

104. Class-III water quality standard of Surface Water Environment Quality Standard (GB3838-
2002) will be applied to the surface water environmental quality of Daye Lake. 

 
105. According to the monthly data of Daye Lake in January, 2017 issued by Huangshi 

Environmental Protection Bureau on January 24, 2017, that month was in dry season. 28 
monitoring items were conducted in the internal lake and external lake (middle of the lake of 
Leishan). 56 effective data were obtained. The rate of reaching the standard for the class-III 
water quality of internal lake was 90.5% while ammonia nitrogen and total phosphorus 
exceeded standard. The abnormal items were ammonia nitrogen and total phosphorus. 
Compared with the water quality of internal lake, it decreased somewhat. Compared with the 
same period last year, there is no significant change. The rate of reaching the standard for the 
class-III water quality of external lake was 90.5%. The abnormal items were BOD5 and total 
phosphorus. The water quality of Daye Lake (middle of the lake of Leishan) has no significant 
change compared with it in November and the same period last year. The rate of reaching the 
standard for the class-III water quality was 100%. The water quality of Daye Lake has no 
significant change compared with it in November last year.The water quality of related water of 
Daye Lake is good, which basically meets class-III water quality standard of Surface Water 
Environment Quality Standard (GB3838-2002). 

 

Phase II Qingshan and Qinggang Lake rehabilitation component 
106. It’s clearly proposed in the Overall Planning of Huangshi City (2001-2020) that class-II standard 

should be applied to upper water section of Huangshi Power Plant in Yangtze River, and class-
III water quality standard is applicable to other waters in Huangshi City. Therefore, class-III 
water quality standard of Surface Water Environment Quality Standard (GB3838-2002) will be 
applicable to the surface water environmental quality of Qinggang and Qingshan lakes. Hubei 
Boke Testing Technology Company was entrusted to take samples for Qingshan Lake and 
Qinggang Lake about water quality on February 21, 2017. See the monitoring results below: 
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Figure 5- 4 Monitoring points on Qingshan Lake and Qinggang Lake 

Source: domestic TEIAR 
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Table 5- 4  Summary of water quality monitoring results 

Sampling 
location 

pH Suspe
nded 
solid 

COD DO BOD
5 

Ammoni
a 

nitrogen 

TP Hexavalen
t 

chromium 

Petrole
um 

Anionic 
surfactant 

Qinggang 

Lake 

7.62 5 25.4 8.8 6.8 0.78 0.20 

0.004L 

0.42 0.08 

7.87 7 18.1 8.5 6.6 0.61 0.14 0.43 0.09 

7.76 6 21.6 8.6 6.7 0.63 0.18 0.44 0.08 

Qingshan 

Lake 

7.77 16 30.8 9.6 7.2 1.85 0.15 0.44 0.15 

8.43 15 30.0 10.0 8．1 1.61 0.12 0.45 0.21 

8.29 17 30.4 9.8 7.8 1.71 0.13 0.45 0.16 

Class-III 

standard 
6-9 - 20 5 4 1.0 0.05 0.05L 0.05 0.2 

Source: domestic TEIAR 
 
The monitoring results show that the water quality of Qingshan Lake and Qinggang Lake can’t 
meet the class-III water quality standard of Surface Water Environment Quality Standard 
(GB3838-2002) except hexavalent chromium and anionic surfactant, indicating that the water 
quality of Qingshan Lake and Qinggang Lake is bad. 

 
107. Trophic State. . Monitoring of Carlson‘s index total phosphorus, chlorophyll pigments and 

Secchi depth enables to determine the Trophic State index of the lakes system. In 2010, 
monitored TP is continuously above 0.1 mg/l, the maximum chlorophyll pigments 
concentration is above 75mg/m3 and the minimum Secchi depth is significantly lower than 
70cm. These data, based on the Trophic State categories presented in Table 5-5, enables 
to conclude that the Cihu Lake system is in a Hypertrophic state. Distinct inter annual 
variations can be observed in the growth of biomass. Of particular note is the rapid increase 
of chlorophyll a during the early summer, indicative of the onset of algal blooms and growth. 

Table 5- 5 Trophic State Categories 
Trophic Category (Annual 

Mean Values) 
[P] [chl] [max. chl] [Sec] [min. Sec] 

mg/m
3
 m 

Ultra-oligotrophic ≤ 4.0 ≤ 1.0 ≤ 2.5 ≥ 12.0 ≥ 6.0 

Oligotrophic ≤ 10.0 ≤ 2.5 ≤ 8.0 ≥ 6.0 ≥ 3.0 

Mesotrophic 10 - 35 2.5 - 8 8 - 25 6 - 3 3 - 1.5 

Eutrophic 35 - 100 8 - 25 25 - 75 3 - 1.5 1.5 - 0.7 

Hypertrophic ≥ 100 ≥ 25 ≥ 75 ≤ 1.5 ≤ 0.7 

Note: [P]= Phosphorus; [chl]= Chlorophyll; [max.chl]= maximum Chlorophyll; [sec]= Secchi Depths; 
[min.sec]= minimum Secchi Depths 

 
108. Ecological resources. According to data provided by Huangshi Environmental Research 

Institute, among the aquatic resources in the three lakes, there are 28 species of fish and 4 
species of amphibian, 29 genera of zooplankton and 21 genera of benthos. The fish species 
in the three lakes are mainly from past artificial breeding, and include black carp, chub, grass 
carp, Aristichthys nobilis, carp, crucian, mandarin fish, snakehead, Tilapia, Parabramis 
pekinensis and Megalobrama amblycephala. Aquaculture is controlled by Huangshi Water 
and Horticulture Bureau. Given the high pollution levels in the 3 lakes (worse than class V), 
fishing is currently prohibited and fish breeding is discontinued. 

 
109. When it comes to flora, there are 22 species of advanced hydrophytes and 46 genera of 

phytoplankton with characteristics detailed in the table below. 
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Table 5- 6  Flora composition in the three lakes system, Huangshi 

Type Number of 

Species 
Typical Plants Quantity / Distribution Surface Remarks 

 

Phytoplankton 

 

46 genera 

 

/ 

Individual amount: 

14.9×105~120.3×105 ind/L 

Biomass: 1.2~40.3 mg/L 

Amount peaks 
in summer 

 

Floating-leaf 
plants 

 

5 (involving 5 

families and 5 
genera) 

Eichhornia 
crassipes 

over 100 mu 
Eichhornia crassipes has 

the most biomass 

Water 
chestnut 

over 300 mu / 

Emergent 
aquatic plants and 

wetland plants 

11 (involving 

10 families and 

10 genera) 

 

Lotus 

Total biomass: 2,543t 
Distribution of lotus: over 2,100 

mu 

 

/ 

Submerged plants 

4 (involving 3 

families and 3 
genera) 

Potamogeton 
crispus 

Over 2,000 mu 

The death of 
Potamogeton crispus in 
summer leads to little 

presence of submerged 
plants in summer and 

autumn. 

 

110. The general distribution of wetland plant communities in the three lakes system is shown in 
the table below. The number of emergent aquatic plants and wetland plants is decreasing in 
recent years. The originally massive growth of Potamogeton crispus, Myriophyllum and 
Vallisneria Community is now very rare. This shows that the biodiversity of   the three lakes 
has declined and that basically the lakes have converted into the algae-type lakes from the 
original grass-type lakes. 

 
Table 5- 7  Distribution of wetland plant communities in the three lakes - Huangshi 

Zone Typical Wetland Plants 

Deep water zone Water chestnut + Myriophyllum verticillatum 

Shallow water zone 
Nymphoides peltatum (Gmel.) O. Kuntze, Eleocharis valleculosa Ohwi, lotus, 
V.anagallisaquatica L., zizania and reed 

Frequently 
inundated zone 

Eeleocharis yokoscensis, Polygonum hydropiper, Polygonum japonicum Meisn, 
C.maximowiczii Miq, and pigweed communities 

Seasonally 
inundated zone 

Chinese milk vetch, Gnaphalium, Mazus japonicas, Ixeris chinensis, Cynodon 
dactylon, Alopecurus japonicas, Roegneria kamoji Ohwi and Eremochloa 
ophiuroides 

Source: Technical Report for Huangshi Flora Biodiversity Protection Plan, by School of Landscape 
Architecture of Central China Agricultural University and Huangshi Municipal Gardening Bureau. 

 

111. Ecological condition of Qingshan and Qinggang Lake. This proposed component is 
located in the drainage basin of Qingshan Lake and Qinggang Lake. In addition, the 
proposed sucomponent area and surroundings are fish ponds and vegetable fields. The 
main land utilization form of this area is for vegetation. The plants distributed along are 
prior to terrestrial plants with a small amount of wetland. This area is mainly disturbed by 
human activities. There are no huge wild animals, but only a small number of mammals 
(such as rabbit and field mouse, etc). The amphibians are frogs. Birds are sparrow and 
magpie, etc. Aquatic animals are grass carp, carp, crucian carp and eel. After investigating 
and visiting the relevant departments, there are no rare and protective plants or animals in 
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this proposed component area. 
 

112. Lake sediment. With a long history of domestic, industrial and non-point source 
(NPS) pollutions, the Cihu Lake system have accumulated significant amounts of 
contaminated sediments, representing an important internal pollution source to the lakes. 
During PPTA stage, the design institute for the dredging component of the Project has 
assessed sediments accumulation at 83 points in the lake. This assessment showed that 
the sediment thickness ranges from 0.7 to 1.1m in Qingshan Lake, from 0.1 to 0.3m in 
Qinggang Lake, and from 0.1 to 0.77m in Cihu Lake. 
 

113. Laboratory analysis of sediment quality in the three lakes18 conducted by a licensed 
laboratory shows various degrees of heavy metal contamination, particularly Cu, Zn and 
Cd, exceeding the Soil Environmental Quality Standard GB15618-1995. Heavy metal 
contamination levels are highest in Qingshan Lake, Qinggang Lake and the southern part 
of Cihu Lake (see Table 5-8 below). These results are consistent with another independent 
analysis conducted by the Huangshi Environment Monitoring Station (HEMS) in November 
2010 and by Huangshi University in August 2011. Organic matter content of the lake 
sediment is between 6-13 percent. 
 

 Table 5- 8  Concentrations of Heavy Metals in the Sediments of Cihu Lake System 
      

    
C Averag 100 155 233 2

 Range 71-178 103-304 227- 2
N Averag 41 68 39 4

 Range 31-46 55-108 37-41 3
Z Averag 352 415 582 6

 Range 238-424 361-476 572- 6
C Averag 1.0 4.0 1.7 5 

 Range 1.0-2.0 1.0-5.0 0.1- 4-
P Averag 159 195 231 2

 Range 114-204 162-240 227- 1
C Averag 214 113 192 1

 Range 151-294 50-324 186- 1
Source: FSR of Huangshi Cihu Lake Dredging and Sediment Treatment & Disposal Project, February 
2012. 
 

5.5 Groundwater 
 

114. Huangshi city has abundant groundwater resources. They are divided into two categories. 
The first category, located on the banks of the Yangtze River, has an average layer thickness 
ranging from 25.25 to 44.15m, with capacity of 1,526m3/d in the Northern area and 25.3m3/d 
in the Eastern area. Currently it is the most abundant groundwater resource in the region. The 
second category of groundwater is the limestone karst, with a typical water depth in the range 
of 50 to 120m. Average flow rate is 1 to 10l/s. 

 
115. Groundwater quality. Groundwater quality has been monitored in Huangshi from 2006 to 

2010. The data are presented in Table 5-9. The monitoring data show that groundwater quality 
is compliant with Groundwater Quality Standard, Class III (GB/T14848-93). 

 

                                                
18 Sediment characterization for Cihu Lake by the national key lab of Environmental Engineering in Huangshi Institute of Technology in 
October 2011; sediment characterization for Qingshan Lake and Qinggang Lake by the same lab in July 2011 

  Northern Part of Cihu    Southern Part of Cihu   Qingshan Lake   Qinggang Lake 

 Heavy metals   Lake (mg/kg)   Lake (mg/kg)   (mg/kg)   (mg/kg)  



62 

 

Osed  

116. Monitoring is conducted twice a year: once in January during the dry season once in 
August, during the rainy season. 6 ground water monitoring points have been designated in 
Huangshi. 3 points in the shallow groundwater located in (i) Xisai, (ii) Liuzuyou, (iii) 
Shenghongqing; and 3 points in the deep groundwater located in (iv) Copper industrial plant, 
(v) Brewery and (vi) Lijiafang. Monitoring results are given in average for the 12 samples (6 
per location, measured twice a year) for evaluation parameters detailed in the table below. 
These results show that groundwater quality in Huangshi generally meets National Standard. 



63 

 

 

 

Table 5- 9  Groundwater monitoring data, Huangshi, from 2006 to 2010 (Unit: mg/L) 
 

Year 
 

Parameters 
 

pH 
Total 
hardness 

 

N-NH3 
 

N-NO2- 
 

N-NO3- 
 

Phenol 
 

Cr VI 
Total 
Cyanide 

 

As 
 

Fluoride 
 

Conductivity 
 

MnO4- 
 

Bacteria 
 

Coliforms 
 

Cu 
 

Pb 
 

Zn 
 

Cd 
 

Hg 

 
Standard 

6～ 

9 
 

— 

 
≤1.0 

 
— 

 
— 

 
≤0.005 

 
≤0.05 

 
≤0.2 

 
≤0.05 

 
≤1.0 

 
— 

 
≤6 

 
— 

 
≤10000 

 
≤1.0 

 
≤0.05 

 
≤1.0 

 
≤0.005 

 
≤0.0001 

 

 
2006 

Max. 7.92 279 0．292 0．009 7．64 0.002 0.004 0.004 0.004 0．530 430 1．41  ＞230 0.05 0.002 0.02 0.0002 0.00004 

Average 7.2 200 0.088 0.002 0.08 0.002 0.004 0.004 0.004 0.349 205 0.61  ＞3 0.05 0.002 0.02 0.0002 0.00004 

Min. 7.67 226 0.143 0.004 2.49 0.002 0.004 0.004 0.004 0.46 285 0.84        
 

 
2007 

Max. 8.18 328 0.17 0.01 13.7 0.002 0.004 0.004 0.004 0.74 340 2.5 950 230 0.05 0.002 0.02 0.0002 0.00004 

Average 7.26 220 0.006 0.005 0.231 0.002 0.004 0.004 0.004 0.297 210 0.2 2 2 0.05 0.002 0.02 0.0002 0.00004 

Min. 7.69 258 0.06 0.01 3.01 0.002 0.004 0.004 0.004 0.47 257 1 421 70 0.05 0.002 0.02 0.0002 0.0002 

 

 
2008 

Max. 8.24 378 0.519 0.02 12.1 0 0 0 0 1.81 992 1.07 181 220 0.05 0.002 0.12 0.0002 0.00004 

Average 7.32 213 0.013 0.005 0.119 0.002 0.004 0.004 0.004 0.098 150 0.242 0 20 0.05 0.002 0.02 0.0002 0.00004 

Min. 7.7 286 0.098 0.01 3.94 0.002 0.004 0.004 0.004 0.362 404 0.569 66.6 57.3 0.05 0 0.06 0 0 

 
 

2009 

Max. 8.64 404 0.804 0.01 10.2 0.002 0.006 0.002 0 0.2 814 1.9 130 50 0.05 0.002 0.21 0.0002 0.00004 

Average 7.85 242 0.025 0.003 0.369 0.002 0.004 0.002 0.004 0.09 387 0.201 46 20 0.05 0.002 0.02 0.0002 0.00004 

Min. 8.26 315 0.169 0.004 5.43 0.002 0.004 0.002 0.004 0.13 563 0.715 89 28 0.05 0.002 0.09 0.0002 0.00004 

 

 
2010 

Max. 8.39 538 1.16 0.003 10.2 0.002 0.004 0.002 0.004 0.22 835 1.4 610000 24000 0.05 0.002 0.21 0.0002 0.00004 
 

Average 
 

6.54 
 

88 
 

0.025 
 

0.002 
 

0.394 
 

0.002 
 

0.004 
 

0.002 
 

0.004 
 

0.06 
 

240 
 

0.5 
 

57 
 

20 
 

0.05 
 

0.002 
 

0.02 
 

0.0002 
 

0.00004 
 

Min. 
 

7.89 
 

277 
 

0.283 
 

0.003 
 

4.58 
 

0.002 
 

0.004 
 

0.002 
 

0.004 
 

0.16 
 

466 
 

0.8 
 

51071 
 

2066 
 

0.05 
 

0.002 
 

0.09 
 

0.0002 
 

0.00004 

Source: CEIA, May 2012 
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5.6 Air quality 
 

117. According to the Annual Report of Environmental Air Quality of Huangshi City in 2016 issued by 
Huangshi Environmental Protection Bureau on January 24, 2017, in 2016, the rate of reaching 
the standard at 5 urban air monitoring points where the air quality was excellent was in the range 
of 56.3%~76.3%. The number of excellent days was 34 and the number of good days was 233. 
The number of mild pollution days was 88, the number of middle pollution days was 10, the 
number of heavy pollution days was 3, the number of effective monitoring days was 366, and the 
rate of reaching the standard for excellent and good days was 73.0% (68.5% evaluated by 
provincial government). Compared to the year of 2015 (245 days, excellent and good rate 
67.1%), the number of excellent and good days increased by 22 days, the excellent and good 
rate increased by 5.9%. 

 
118. The number of days that exceeded class-II standard (good) in the urban area of Huangshi City 

was 99, of which the number of days for the primary pollutant that was PM2.5 was 70 (43 days 
in the first quarter, 5 days in the second quarter, 1 day in the third quarter and 21 days in the 
fourth quarter). The number of days when the primary pollutant was ozone was 29 (9 days in the 
second quarter and 20 days in the third quarter). The number of excellent and good days in each 
urban area is shown in the table below. The environmental air quality in the three proposed new 
subcomponents area is good, which basically meets class-II standard of Ambient Air Quality 
Standard (GB3095-2012). 

 
Table 5- 10 Urban air quality of Huangshi in 2016 (no. of days) 

No. Each urban area Excellent Good 
Mild 

pollution 

Middle 
pollutio

n 

Heavy 
pollution 

Serious 
pollution 

Accumulated 
number of 

excellent and 
good days in 

2016 (effective 
monitoring 

days) 

Accumulated 
number of 

excellent and 
good days 

that reached 
the standard 

in 2016 

1 Tieshan District 31 211 67 5 3 0 242 317  76.3% 

2 Xisaishan District 45 171 103 13 4 0 216 336  64.3% 

3 
Huangshigang 

District 38 205 92 8 3 0 243 346  70.2% 

4 

Xialu District (New 
Xialu Station) 16 166 112 26 3 0 182 323  56.3% 
Xialu District 

(Development Area 
Station) 

34 207 82 11 4 0 
241 338  71.3% 

Huangshi 23 232 88 10 3 0 255 356  71.6% 

Source: HEPB 
 
Downstream wetland expansion subcomponent 
119. The 7-day monitoring conducted by Hubei Boke Testing Technology Company that was 

entrusted from February 20, 2017 to February 26, 2017 was evaluated. The environmental 
quality data is shown below. 

Table 5- 11  Locations of ambient air monitoring 

Name of location Monitoring point Direction and distance Monitoring factors 

1# Pengjiazhe  South, 55m 
SO2, NO2 and PM10 

2# Lijiafang South, 123m 

Source: domestic EIS 
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Table 5- 12  summary of ambient air monitoring results 

Monitoring 

location 
Duration Pollutant 

Concentration 

range 

mg/m3 

Standard value 

mg/m3 
Pollution index 

Non-

compliance 

rate % 

1# 

Pengjiazhe 

Hourly 

value 

SO2 0.026~0.055 0.5 0.052~0.11 0 

NO2 0.023~0.049 0.2 0.115~0.245 0 

Daily 

value 

SO2 0.028~0.053 0.15 0.186~0.320 0 

NO2 0.029~0.041 0.08 0.363~0.513 0 

PM10 0.077~0.087 0.15 0.513~0.580 0 

2#Lijiafang 

Hourly 

value 

SO2 0.024~0.057 0.5 0.048~0.114 0 

NO2 0.025~0.045 0.2 0.125~0.225 0 

Daily 

value 

SO2 0.029-0.053 0.15 0.193~0.353 0 

NO2 0.030-0.041 0.08 0.375~0.513 0 

PM10 0.067-0.078 0.15 0.447~0.520 0 

Source: domestic EIS 
 
It can be seen from the table that the hourly value of pollutants and daily average value of 
pollution index are less than 1 for the ambient air of evaluated areas, which meet class-II 
standard of Ambient Air Quality Standard (GB3095-2012). 

 

 



 

 

 
Figure 5- 5 Map of air quality monitoring locations (the downstream wetland expansion subcomponent) 

Source: domestic EIS 
 



65 

 

 

5.7 Acoustic environment 
 

120. According to the Environmental Condition Bulletin of Huangshi in 2014 issued on June 11, 
2015, noise in urban area was mild, which was mainly about domestic and traffic, and then 
industrial noise, construction noise and other noise source. In 2014, the average noise level of 
urban area of Huangshi was 54.0db, and it decreased by 0.7db compared with it in 2013. The 
proportion of area that was larger than 55db was 34.7%, and the acoustic environment was 
good. The main noise source was from domestic, accounting for 76.2%. The second was traffic 
noise, accounting for 18.8%. Other industrial noise and construction noise accounted for 5.0%. 
The average value of traffic noise in the daylight of road of Huangshi urban area was 69.3db, 
which decreased by 0.4db compared with it in 2013. The section where it was higher than 70db 
accounted for 47.7% of the total line. 

 

Downstream wetland expansion subcomponent 
121. Hubei Boke Testing Technology Company was entrusted from February 20 to 21, 2017 in this 

evaluation. The monitoring was conductedor 2 days continuously. According to the distribution 
of sensitive receptors, 3 monitoring points were set. 
 

Table 5- 13 Monitoring distribution points 

No. Monitoring point 
Relativeships with this 

subcomponent  

N1 Pengjiaxian South,55m  

N2 Wangjiawan North,70m  

N3 Lijiafang South,123m 

Source: domestic EIS 



 

 

 
Figure 5- 6 Map of noise monitoring locations  (the downstream wetland expansion subcomponent) 

Source: domestic EIS 
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Table 5- 14 Noise monitoring and evaluation result [Unit: dB(A)] 

Monitoring 

No. 

Monitoring 

time 

Leq daylight  Leq night  

Monitorin

g value 

Standar

d value 

Whether 

satisfied 

Monitorin

g value 

Standard 

value 

Whether 

satisfied 

N1 

Pengjiabao 

February 20 55.6 
65 

Satisfied 43.0 
50 

Satisfied 

February 21 54.0 Satisfied 41.9 Satisfied 

N2 

Wangjiawan 

February 20 46.0 
60 

Satisfied 37.7 
50 

Satisfied 

February 21 46.9 Satisfied 38.7 Satisfied 

N3 Lijiafang 
February 20 50.1 

60 
Satisfied 43.7 

50 
Satisfied 

February 21 48.1 Satisfied 42.2 Satisfied 

Source: domestic EIS 

The above table indicates that the noise can meet class-II standard of Acoustic 

Environment Quality Standard (GB3096-2008). 

 

Wastewater pipelines in Xialu and Tieshan Districts 

122. The acoustic environment in the evaluation area should comply with class 2 

and class-4a standard requirements of Acoustic Environment Quality Standard 

(GB3096-2008). Hubei Boke Testing Technology Company had field 

monitoring on February 21, 2017. The monitoring results are as shown below: 

Table 5- 15 Summary of noise monitoring results 

Unit: leq[dB(A)] 

Monitoring locations and no. Monitoring time Main noise source Monitoring result 

Intersection of Xialu avenue and new Xialu 

street N1 

Daylight 

Traffic (class-4a) 

72.1 

Night 60.9 

Intersection of Tonghua road and Xialu avenue 

N2 

Daylight 67.2 

Night 58.2 

Intersection of Tonghua road and Fulan line N3 Daylight 66.8 

Night 57.0 

Tongdu avenue (near the community of Li Zany

uan) N4 

Daylight 
Domestic(class-2) 

52.6 

Night 43.8 

Intersection of Mulan road and Jingguang line N

5 

Daylight 

Traffic (class-4a) 

65.5 

Night 58.5 

Intersection of Xingye road and Shengli road N6 Daylight 67.6 

Night 55.3 

Intersection of Xiabishan road and Jianshe road 

N7 

Daylight 59.4 

Night 50.7 

Intersection of Xiayang road and Youai road N8 Daylight 59.8 

Night 47.6 

Intersection of Tonggu avenue and Tieshan ave

nue N9 

Daylight 73.9 

Night 61.1 

Source: domestic  TEIAR 
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It can be seen from monitoring results that basically the subcomponent area 

meets class 2 (daylight 60dB (A) and night 50dB(A)) and class-4a (daylight 

70dB (A) and night 55dB(A)) standard requirements of Acoustic Environment 

Quality Standard (GB3096-2008). 

 

Figure 5- 7 Map of noise monitoring locations (Wastewater pipelines in Xialu 

and Tieshan Districts) 

 

    

 

Source: domestic TEIAR 

 

5.8 Sector-specific baseline 

 

123. Wastewater treatment. At present, about 234,000 m3/d of urban wastewater is 

generated from domestic and industrial wastewater in Huangshi. There are five 

wastewater treatment plants (WWTPs) in operation which currently treat about 

167,000m3/d, accounting for 71 percent of total generation. The total treatment 

capacity of existing WWTPs is 235,000m3/d. Construction of the 6th urban 

WWTP, ie, Hexi WWTP, with a treatment capacity of 30,000m3/d (in 2015, and 

120,000m3/d in 2020), has been completed under this Project. This will increase 

the total WWT capacity of the city up to 265,000m3/d in the short-term (2015) 

and to 500,000m3/d (including other existing WWTPs upgrading)  in the  long-

term  (2020)  (Table 5-16).  However, the wastewater collected and treated in 

the current facilities is diluted with significant amount of storm water and 
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infiltrated ground water due to the combined sewer network system and their 

misconnections, hence does not represent the actual collection of urban 

wastewater. Estimation based on influent pollution loads indicates a 44 percent 

collection rate and about 131,000m3/d of urban wastewater which are untreated 

and discharged to the water bodies in the city‘s three lakes and the Yangtze 

River. 

 

Table 5- 16 Urban WWTPs of Huangshi Municipality 

 
 

Name of WWTP 

 
Treatment 

Proc
ess 

Short-term 
Treat
ment 
Capa
city 

Long-term 
Treat
ment 
Capa
city 

 
Receiving Water 

Applicable 
Discharg

e 
Standard 
(GB18918

Cihu Secondary 12.5 12.5 Yangtze River Class IB 
Tuanchengshan Tertiary 4 8 Cihu Lake Class IA 

Qingshanhu Secondary 2.5 2.5 Yangtze River Class IB 

Huahu Secondary 2 10 Yangtze River Class IB 
Huangjinshan Secondary 2.5 5 Daye Lake Class IA 

Hexi Secondary 3 12 Yangtze River Class IB 

Total  26.5 50 —— —— 

Source: PMO 

 

124. The performance of the above-mentioned WWTPs has been reviewed by the 

LIEC during the proposed subcomponents preparation, as shown in the 

paragraph below. 

  

125. Tuanchengshan WWTP and Northwest WWTP of Daye City. According to the 

recent performance data, full compliance with Class 1A standard has been 

realized as shown in the beow tables. 
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Table 5- 17 Effulent monitoring results of Tanchengshan WWTP 

Source: http://www.hbepb.gov.cn/ 

Date Parameters Influent Effluent Standard limits 

2016/10/27 
0:00:00 

PH 7.76 7.49 6-9 

BOD5 20.1 1 10 

TP 0.939 0.177 0.5 

COD 64.4 <10 50 

chromaticity 16 4 30 

Hg <0.00002 <0.00002 0.001 

Cd <0.005 <0.005 0.01 

Cr <0.03 <0.03 0.1 

Cr6+ <0.004 <0.004 0.05 

As 0.0025 0.0018 0.1 

Pb <0.07 <0.07 0.1 

SS 33 9 10 

LAS 0.472 <0.05 0.5 

NH3-N 9.5 0.055 5 

TN 13.8 7.56 15 

Petroleum 0.14 <0.04 1 

Oil 0.46 <0.04 1 
2017/2/21 
0:00:00 

PH 7.91 7.93 6-9 

BOD5 27.4 1.7 10 

TP 1.44 0.396 0.5 

COD 46.6 11.5 50 

chromaticity 16 4 30 

Hg <0.00004 <0.00004 0.001 

Cd <0.005 <0.005 0.01 

Cr <0.03 <0.03 0.1 

Cr6+ <0.004 <0.004 0.05 

As 0.0021 0.0014 0.1 

Pb <0.07 <0.07 0.1 

SS 58 7 10 

LAS 0.274 <0.05 0.5 

NH3-N   100 1000 

TN 10.8 0.102 5 

Petroleum 19.3 7.27 15 

Oil 0.12 <0.04 1 
 

 

 

 

 

 

http://www.hbepb.gov.cn/
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Table 5- 18 Effulent monitoring results of Northwest WWTP of Daye City 

Soure: http://www.hbepb.gov.cn/ 

     

 

 

 

 

 

 

Date Parameters Influent Effluent Standard limits 

2016/10/25 
0:00:00 

PH 7.47 7.69 6-9 

BOD5 34.5 3.4 10 

TP 0.19 0.031 0.5 

COD 405 12.8 50 

chromaticity 50 10 30 

Hg <0.000002 <0.000002 0.001 

Cd <0.009 <0.009 0.01 

Cr <0.004 <0.004 0.1 

Cr6+ <0.004 <0.004 0.05 

As 0.231 <0.007 0.1 

Pb <0.05 <0.05 0.1 

SS 1180 7 10 

LAS 1.17 <0.05 0.5 

NH3-N 24000 940 1000 

TN 8.44 0.067 5 

Petroleum 12.4 2.99 15 

Oil <0.01 <0.01 1 

2017/1/18 
0:00:00 

PH 7.28 7.19 6-9 

BOD5 20.2 12.7 10 

TP 0.146 0.057 0.5 

COD 181 41.3 50 

chromaticity 5 5 30 

Hg <0.000002 <0.000002 0.001 

Cd <0.009 <0.009 0.01 

Cr <0.004 <0.004 0.1 

Cr6+ <0.004 <0.004 0.05 

As <0.007 <0.007 0.1 

Pb <0.05 <0.05 0.1 

SS 19 7 10 

LAS 0.435 <0.05 0.5 

NH3-N 24000 <20 1000 

TN 15.1 2.79 5 

Petroleum 17 3.01 15 

Oil <0.01 <0.01 1 

http://www.hbepb.gov.cn/
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5.9 Other existing environmental issues 

Wastewater pipelines in Xialu and Tieshan Districts 

126. Current situation of sewage in Tieshan District 

The sewage of Tieshan is divided into two sewage collection systems, 4 

sewage collection areas. The two large sewage collection systems are 

northwest sewage system and Huandi bridge sewage system in Daye. 4 

sewage collection areas are Mulan industrial park area, Tieshan old town area, 

Tieshan east area and Tieshan west area. Except that the sewage of Mulan 

industrial park is discharged to the WWTP of Huandi bridge, the local sewage 

of other three areas is discharged to the northwest WWTP. 

(1) Current situation of Mulan industrial park 

The current drainage pipelines are only laid under Guanggu Avenue, as a 

separted system where rainwater and sewage are separated. Since 

downstream sewage pipes are not constructed, the sewage is directly 

discharged to the rainwater channel near the end of drainage pipelines.The 

proposed scope change will connect the current drainage pipelines and 

discharge the collected wastewater to the northwest WWTP of Daye City (for 

details please see para. 74). The industrial wastewater will be in-plant 

pretreated to meet class B of effluent quality standard (GB/T 31962-2015 

Wastewater quality standards for discharge to municipal sewers) before 

discharged into the proposed pipeline network. 

(2) Current situation of Tieshan old town area 

The old town area of Tieshan is surrounded by hills. The terrain is undulating 

and the ground elevation is 35-60m. Terrain is that it’s high in the north and low 
in the south. The drainage system of Tieshan area is formed by 3 north-south 

flood drainage channels and drainage pipes under the road, which is in the 

west, middle (Fanggu street) and east. Three flood drainage channels flow into 

one flood drainage channel in the west part of tailings pond of the south 

Tieshan, which provides a branch channel for Tiejin Port. This branch channel 

flows to the main channel of Tiejin Port from north to the south. Finally, it’s 
discharged to Sanliqi Lake of Daye. The old town area of Tieshan has rainwater 

and sewage confluence in Jianshe road, Shengli road, Guangyou road, 

Tieshan avenue, Luzhangshan avenue, Shenghongqing road (west section), 

Xiushan road and No.106 national road (partial). The diameter of pipe is 

d300~d1000, but the sewage at the end of pipe is discharged to the flood 

drainage channel. It’s the drainage method of rainwater and sewage confluence 
in Zhangzhidong avenue, Xiangbishan lane, Beifengshan lane, Youai road and 

Xiangyang road. The diameter of pipe is d400~d1000. Partially, the class-I 

sewage pipe (from Tieshan bridge opening to the junction of Xiushan road and 

Daye) of Tieshan area is not connected. 

 (3) Current situation of sewage in the east area of Tieshan 
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Rainwater and sewage separated drainage pipeline is laid in No.106 national 

road and Dongfang avenue that is in the east of Dongfangshan west road. Only 

rainwater pipeline is constructed in the west section of Dongfang avenue. The 

planned sewage pipeline is not implemented. For the rest area, due to the 

lagged construction of road network, the network of drainage is deficient. 

 (4) Current situation of sewage in the west area of Tieshan 

The west area of Tieshan is newly planned. The current drainage is divided into 

two big river systems. Rainwater in the west is discharged to the west until flood 

drainage port of Huandi bridge. Finally, it flows to Bao’an Lake. Rainwater in 
the east is discharged to the east until Tiejin port in the old town area of 

Tieshan. Finally, it flows to Daye Lake. Currently, the sewage of this area flows 

to the natural channel nearby. 

 

127. Situation analysis on the sewage of Tieshan 

From the analysis on the sewage status quo in four areas of Tieshan, Mulan 

Industrial Park and Tieshan West belong to the planning new areas, they will 

be implemented strictly the diversion construction of rain and sewage in 

accordance with planning in the future. Even though Tieshan old area is also a 

new area, but in the implementation of the East Avenue did not synchronize the 

implementation of sewage pipe network, bringing some difficulties to the current 

rain and sewage diversion. The drainage pipe network of Tieshan old area is 

relatively perfect, but the drainage system is chaotic, the phenomenon of 

incorrect connection and disorderly connection of sewage pipes for rain and 

sewage pipe is common, which brings difficulties to the collection and 

management of sewage. 

 

128. Sewage situation in the area of New Xialu 

The scope of the new Xialu is from west to Daye colored smelter, north to the 

south side of Dongfang mountain, east to Shenniu and Fangji, south to the 

connection line of Daguang connected with the northwest of Daye town, the 

planning range is about 20 square kilometers. Xialu is gentle slope hills, 

elevation is between 24 ~ 51m, the basic terrain is high northwest and low 

southeast. The drainage system of New Xialu is mainly composed of two north-

south trenches and drainage pipes under the road together, south-north 

direction drainage channels are followed by the new Xialu east harbor and the 

new Xialu west harbor. West harbor pool into East harbor near Dayeluo Bridge, 

and ultimately into Daye Sanliqi lakes. The New Xialu is divided into three 

sewage collection areas, the Xialu West Harbor, the Xialu East Harbor, 

Changle Industrial Park sewage collection area, respectively. 

(1) The status quo of the New Xialu Harbor sewage 

New Xialu Harbor have achieved the rain and sewage diversion in the 106 

National Road, Zixin Road, Xialu Avenue, Changle Avenue, in the Beicunyilu 

and near the New Xialu crossing is the rain and sewage confluence drainage 

model. Most of the one-class sewage pipe of New Xialu Harbor (Yelian Road 
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to Daguang high-speed connecting line) have been built, but have not run 

through the line. 

(2) The status quo of the new land in New Xialu Harbor 

New Xialu Harbor has achieved rain and sewage diversion in the Zixin road, 

Tonghua North Road, Xialu Avenue, Tonghua South Road, Tongxin Road, 106 

National Road, Changle Avenue and other roads, and the drainage channels 

have been connected with the terminal in some places. 

(3) The status quo of sewage in Changle Industrial Park,  

Changle Industrial Park belongs to the planning new area, sewage system 

construction is lagged, because the road network has not yet formed, only 

paved rain sewage pipes in the Tongdou Avenue. 

 

129. Situation analysis on the sewage of New Xialu 

Although the drainage pipe in New Xialu is constructed based on the rain and 

sewage diversion of the drainage system (except the Beicunyilu and the New 

Xialu crossing), the road network construction is slow, the construction of the 

primary and secondary sewage main pipe is insufficient, resulting in sewage 

from the diversion into the rainwater system. Wrong connection phenomenon 

in sewage exit is more common, partial sewage exits in different institutes are 

access to the rain exit, even some rainwater is access to the sewage collection 

wells. 

In summary, the subcomponent evaluation on regional sewage discharge 

system is chaotic, shunt sewage pipeline is less, and do not form the system. 

In addition to a small number of roads in the current area to implement the 

diversion of sewage pipe, the rest of the sewage are mixed flow system, wrong 

and random connection phenomenon of the sewage are serious, most of the 

sewage discharge through the rainwater drainage pipe, resulting in mixture of 

rain and sewage, some sewage even directly drain into the water, causing 

water pollution. 
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Chapter VI Anticipated Environmental Impacts And 

Mitigation Measures 

6.1． Introduction19 

130. All the proposed five subcomponents will have one common characteristic – 

urban pollution control, which provides a number of significant and positive 

social and environmental benefits: (i) improvement of the water quality of the 

Three Lakes Catchment (Cihu Lake, Qingshan Lake and Qinggang Lake); (ii) 

restoration of the ecosystem of Cihu Lake basin (including the 3 lakes above 

mentioned); and (iii) upgrading the urban environment and the quality of urban 

life in Huangshi. 

 

131. However, screening for potential environmental negative impacts using 

detailed screening tables indicates that a number of negative impacts will likely 

occur in relation to the proposed five subcomponents locations and during the 

construction and operation phases.   

 

132. The proposed downstream wetland expansion subcomponent is an 

expansion to the existing contract of downstream wetland. And the phase II 

Qingshan and Qinggang Lake rehabilitation subcomponent is an expansion 

of the Phase I subcomponent (canceled) at original CEIA. So for these two 

subcomponents, the environmental impacts and mitigation measures are 

identical with those at original CEIA. 

 

133. For solid waste treatment and collection equipment and flood control and 

sewage pipeline cleaning equipment subcomponents, most of these proposed 

equipments are very similar or identical with those at CEIA. Only the numbers 

of equipments to be procured are proposed to increase. The design capacities 

of solid waste treatment and collection equipment and flood control and sewage 

pipeline cleaning equipment are fully consistent with the whole Project and local 

demands. The equipment procurement process itself will not bring any adverse 

environmental impacts. Mitigation measures for the operational impacts have 

been included in the original CEIA and EMP. So neither domestic EIA is 

required according to PRC’s EIA law and regulations, nor environmental due 
diligence is undertaken for these two equipment subcomponents. 

6.2． Screening and scoping20 

                                                
19 He e solid aste t eat e t a d olle tio  e uip e t a d flood o t ol a d se age pipeli e lea i g 
e uip e t su o po e ts a e o side ed. 
20 Sa e as a o e. 
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134. Potential impacts have been assessed through a screening analysis. Potential 

impacts and benefits of the proposed five subcomponents are analyzed 

through 3 different perspectives: (i)the pre-construction‗ perspective, 
screening impacts of project location selection and affected areas;(ii) the 

construction phase, screening potential impact of each component during the 

whole period of construction of the proposed five subcomponents; and (iii) the 

potential impacts and benefits expected to result from the operation of the 

proposed five subcomponents after completion of construction works. 

 

135. In the first perspective screening, specific attention is drawn on the permanent 

land acquisition entailed by the proposed five subcomponents construction. For 

the evaluation of these impacts, specific attention should be drawn on the type 

of use of the land to acquire and the properties/houses that are built on it.  

 

136. During construction, activities may have different impact on different targets (i) 

neighboring communities that may be affected by noise and odor; (ii) water 

quality of lakes and river to be dredged is expected to be impacted during the 

activities by ecosystem disturbance; (iii) additional impacts on the environment 

from transportation, wastewater generation (from construction and workers), 

and risk of accidental discharge may affect further water, soil and air quality. 

 

137. Finally during operation, screening emphasizes general objectives and benefits 

of the proposed five subcomponents implementation on minimization of 

pollution and water quality improvement, but also shows that potential impacts 

such as nuisance on neighboring communities should be closely monitored and 

managed. 

 

138. The following environmental sensitive targets have been identified for the 

proposed five subcomponents, which will be carefully considered in the 

updated Environmental Management Plan (EMP) for the development of 

targeted mitigation measures and environmental monitoring plan. 

 

Assessment Areas and Sensitive Receptors 

139. Assessment Areas. The proposed three subcomponents area of influence, or 

assessment areas, for surface water, air, noise, ecological impacts are defined 

by the technical guidelines for environmental impact assessment in the PRC, 

based on the environmental sensitivity of the proposed three subcomponents 

areas and the nature of the proposed three subcomponents. The assessment 

areas for various environmental aspects of the proposed three subcomponents 

areas are shown in Table 6-1, with the physical cultural resource, occupational 

health and safety, and community health and safety assessment areas added 

for this environmental due diligence. 
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Table 6- 1 Assessment Areas 

Environmental Aspect Assessment  Area 

Air quality Within 200m át a radius from the proposed three subcomponents 
boundaries red line 

Noise Within 200m át a radius from the proposed three subcomponents 
boundaries red line 

Surface water quality Within 200m át a radius from the proposed three subcomponents 
boundaries red line  

Ground water quality Not applicable. 
Ecology Within 1km át a radius from the proposed three subcomponents 

boundaries red line 
Physical cultural resource 

(PCR) 
Not applicable. 

Occupational health & 
safety 

Construction footprint 

Community health & safety Within 200m on both sides from the proposed three subcomponents 
boundaries red line21 

Source: LIEC. 

                                                
21 The red line refers to the edge of the proposed three subcomponents boundaries.  

 



 

 
 

Figure 6- 1 Map of assessment area (the downstream wetland expansion subcomponent) 

 
Source: based on the domestic EIS, by the LIEC
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140. Sensitive receptors. Based on site visits, the environmentally sensitive receptors in the 
assessment area include the below: 

 

Table 6- 2 List of Environmental Sensitive Receptors (downstream wetland expansion 

subcomponent) 

Environment

al factors 

Name of sensitive 

receptors 
Features 

Relative 

direction 
Distance 

Applicable 

standard 

Atmosphere 

and acoustic 

environment 

Chenbaizhen Village 
57 households, 200 

people 
NW / 

Ambient air: Class 

II standard of the 

Ambient Air Quality 

Standard (GB 

3095-2012);; 

 

Acoustic 

environment: Class 

2 standard of the 

Environmental 

Quality Standard for 

Noise (GB3096-

2008) 

Lijiafang Village 

Around 100 

households, 300 

people 

S 123m 

Xizhangru Village 

Around 120 

households, 400 

people 

SE 250m 

Pengjiaqian Village 

Around 135 

households, 500 

people 

S 55m 

Jinguangsha Future 

City (community) 

Around 500 

households, 1500 

people 

N 60m 

Wangjiawan Village 

Around 30 

households, 100 

people 

N 70m 

Surface water Cihu Lake    

Environmental 

Quality Standards 

for Surface Water 

GB 3838–2002, 

Class-III standard 

Source: based on the domestic EIS. 

 
Table 6- 3 List of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)  

 

Area Name of sensitive receptors 
Distance to the 

closest 
pipeline 

Functional 
chara
cter 

Scale 
Applicable 

standard 

A1 

Sheliu Village 

Both sides of roads 

Community Small Ambient air: 

Class II standard 

of the Ambient 

Air Quality 

Standard (GB 

3095-2012);  

 

Acoustic 

environment: 

Class 2,3 and 4a 

standard of the 

Environmental 

Quality Standard 

Munan Village Community Small  

Mulanban Community Small 

Jiangjiabian Community Small 

Zhangjiatang Community Small  

A2 

Tieshan No.1 Middle School 
Educational 

institution 
Medium 

Huangshi No.5 Middle School 
Educational 

institution  
Medium 

Tieshan District Government 
Government 

authority 
- 

Tieshan No.1 Primary School 
Educational 

institution 
Medium 
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Area Name of sensitive receptors 
Distance to the 

closest 
pipeline 

Functional 
chara
cter 

Scale 
Applicable 

standard 

Chaofan Bilingual Kindergarten 
Educational 

institution  
Small 

for Noise 

(GB3096-2008) 

Xinxin Homeland Community Medium 

A3 

Gutanghai Community Small 

Village Community Small  

Guanshanlu Community Small 

A4 

Hushanxia Community Small  

Kechen Community Small 

Guojia Community Small  

Shangzou Community Small 

Xiazou Community Small  

Shanchalu Primary School 
Educational 

institution 
Small 

Shanchalu Village Community Small  

Shanchalu Kindergarten 
Educational 

institution 
Small 

B1 

Tongdu Primary School 
Educational 

institution  
Small  

Huangfuda Community Small 

Lizanyuan Community Small  

B2 Zixinyuan Community Medium 

B3 

Liuyingtang Community Small  

Village Community Small 

Shangke Community Small  

Lake 
Daye Lake 
(Sanli Qihu) 

South, 4km - Lake 

Environmental 

Quality 

Standards for 

Surface Water 

GB 3838–2002, 

Class-III 

standard 

Source: based on the domesticTEIAR. 

 

 



81 

 

 

 
Figure 6- 2 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-A1 subarea 

Source: based on the domesticTEIAR. 
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Figure 6- 3 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-A2 subarea 

Source: based on the domesticTEIAR. 
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Figure 6- 4 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-A3 subarea 

Source: based on the domesticTEIAR. 
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Figure 6- 5 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-A4 subarea 

Source: based on the domesticTEIAR. 
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Source: based on the domesticTEIAR. 

Figure 6- 6 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-B1 subarea 
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Figure 6- 7 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-B2 subarea 

Source: based on the domesticTEIAR. 
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Figure 6- 8 Map of Environmental Sensitive Receptors (Wastewater pipelines in Xialu and 

Tieshan Districts)-B3 subarea 

Source: based on the domesticTEIAR. 
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Table 6- 4 List of Environmental Sensitive Receptors (Phase II Qingshan and Qinggang Lake 

rehabilitation component) 

Environmental protection target Direction 
Closest dist

ance (m) 

Influenced q
uantity of po

pulation 

Applicable standa
rd 

Atmospheric 

environment 

Acoustic envir

onment 

Hubei Normal University North 20 2000 Environment Air Qu

ality Standard (GB3

095-2012) Class-II 

Standard 

Acoustic Environme

nt Quality Standard 

(GB3096-2008) Cla

ss-II Standard 

Huangshi Second Hospital East 60 400 

Panlong Bay Community West 20 500 

Huangshi Aier Eye Hospital West 50 200 

Huangshi People’s Police School West 30 100 

Shenjiawan South 20 60 

Surface water 

environment 

Yangtze River East 100 - 

Surface Water Envi

ronment Quality St

andard (GB3838─2

002) Class-II Stand

ard 

Qingshan Lake - - - Surface Water Envi

ronment Quality St

andard (GB3838─2

002) Class-II Stand

ard 

Qinggang Lake - - - 

Suoqian Port - - - 

Ecological env

ironment 
Vegetation and wetland Project area and nearby 

Landscape and eco

logical environment

 quality 

Source: based on the domesticTEIAR. 
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Figure 6- 9 Map of Environmental Sensitive Receptors (Phase II Qingshan and 

Qinggang Lake rehabilitation component) 
Source: based on the domesticTEIAR. 

 

Assessment Period 

141. The duration of impacts assessed in this report covers the construction and operational phases 
of the proposed three new subcomponents. The construction phase for the proposed three new 
subcomponents will be approximately 12 months, assuming starting in August 2017 and 
completing in July 2018. The assessment period for operational stage for proposed scope 
changes will cover up to year 2030 based on FSR forecast. 

6.3． Positive Impacts and Environmental Benefits22 

 

142. The proposed five subcomponents will bring significant benefits to residents in Huangshi urban 
area by improving living conditions, urban environment, sanitation and public health, and 
employment and incomes. The proposed five subcomponents have good demonstration 
potential for other PRC cities on ecological rehabilitation of polluted or blocked urban lakes and 
resilience to climate change impacts. 

 
143. The implementation of the proposed five subcomponents will improve the appearance of the 

upper channel of Cihu Lake, and engineered wetlands will further purify the effluent of the 
Tuanxianshan WWTP, forming an ecological buffer zone for Cihu Lake. The construction of the 
three new subcomponents will improve the water environment quality and ecological 
environment in the three lakes area, which will facilitate the water quality of the thee lakes reach 
the designated water quality target. 

 
144. After the construction of engineered wetland, it is expected to reduce 584 tons of COD, 88 tons 

of ammonia nitrogen and 3 tons of TP per year. 

                                                
22 He e solid aste t eat e t a d olle tio  e uip e t a d flood o t ol a d se age pipeli e lea i g e uip e t su o po e ts 
a e o side ed. 
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145. Curently the mechanization cleaning rate in Tieshan District is about 30% and Xialu District is 

about 26%. Throught this solid waste treatment and collection equipment subcomponent, 
mechanization cleaning rate will reach 61% in Tieshan District and 35% in Xialu District. 

 
146. The solid waste treatment and collection equipment and flood control and sewage pipeline 

cleaning equipment subcomponents will help to upgrade solid waste and sewage collection and 
transportation, and effectively increase MSW and wastewater management efficiency in 
Huangshi. The services will also bring visible improvements to the city appearance and living 
quality of local residents. Since the original Project scope includes the component (i) wastewater 
collection and treatmen 23 t, and (iv) solid waste management 24 .  The two equipment 
subcomponents proposed under this addendum are designed according to actual needs and 
will serve for the originally proposed two components. Most of these proposed equipments are 
very similar or identical with those at CEIA. Only the numbers of equipments to be procured are 
proposed to increase. The design capacities of solid waste treatment and collection equipment 
and flood control and sewage pipeline cleaning equipment are fully consistent with the whole 
Project and local demands. 

 
147. Expected primary social benefits are the improvement of lake ecological environment and the 

living condition of local residents. The improvement of local environmental infrastructure 
including wastewater collection and treatment system will lead to a better and cleaner urban 
environment by reducing the exposure of the community to the untreated wastewater with its 
associated impact on public health and well-being. 

 
148. Expected economic benefits will include: (i) revenues from wastewater treatment tariff; (ii)  

increased  employment opportunities directly related to the proposed five subcomponents 
construction and operation; (iii) increased land value around the lakes; (iv) the improvement of 
water environment will help to increase the local agricultural output; (v) local tourism 
development will be facilitated; (vi) the investment environment of the city and the competitive 
power of Huangshi for attracting more foreign investment for local economic development will 
improve; (vi) Additionally, during proposed five subcomponents implementation and operation, 
short-term job opportunities and full-time job opportunities will be created for local population, 
and the high demands for construction materials will also support the development of 
associated industries in the short run. 

 

6.4． Impact and mitigation measures related to proposed three subcomponents location 
 

149. Legally protected sites. No rare and endangered species have been identified in 
proposed three subcomponents‘area of influence. Construction areas are not located in 
forests and grassland of ecological significance, natural reserves, or scenic areas. 

 
150. Loss of cultural heritage. No cultural heritage or archaeological sites are recorded on 

land that will be temporarily or permanently occupied. However, construction activities 
have the potential to disturb unknown underground cultural relics. The mitigation 
measures will include immediate suspension of construction activities if any 

                                                
23  Wastewater collection and treatment. It will (a) comprehensively survey the urban wastewater network and develop a 
geographic information system database and online monitoring system for asset management, (b) rehabilitate or construct 
33 km of sewer network in the existing urban area, and (c) construct a wastewater treatment plant with a capacity of 30,000 
m3 per day, 27 km of sewer network, and two associated pumping stations in the expanded urban area. 
24 Solid waste management. It will (a) upgrade three existing collection stations and construct 21 new collection and transfer 
stations; (b) purchase vehicles to collect, transport, and compact waste, as well as rubbish bins; and (c) pilot a sorting and 
recycling scheme with community participation. 
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archaeological or other cultural relics are encountered. The municipal relic management 
authorities, the IA and the PMO, will be promptly notified, and construction will resume 
only after thorough investigation and with the permission of the appropriate authority. The 
clause for protection of unknown underground cultural relics will be included in construction 
contracts. 

 
151. The engineering wetland will involve with permanent land and temporary land occupaton. 

According to the Resettlement Plan dated May 2017, only the downstream wetland 
expansion subcomponent will involve permanent acquisition of collective land. 1,590.29 
mu of collective land will be acquired, including 2.45 mu of woodland (0.15%), 868.58 mu 
of lake surface (76.3%), 363.66 mu of urban and industrial land (22.87%), and 355.60 mu 
of water facility land (0.19%). 

 
Table 6- 5  Land Use of the proposed downstream wetland expansion subcomponent 

 

District 
Village / 

community 
Woodland 

(mu) 

Lake 
surface 

(mu) 

Urban and 
industrial 
land (mu) 

Water 
facility 

land (mu) 
Total (mu) 

Xisaishan Baitayan 
Village 

 868.58 57.92 168.40 1094.91 

Xialu 

Ke’ershan 
Community 

  30.90 7.84 38.74 

Jianlouxia 
Community 

  100.57 2.95 103.52 

Chenbaizhen 
Community 

2.45  174.27 176.41 353.12 

Total  2.45 868.58 363.66 355.60 1590.29 

Source: based on the updated Resettlement Plan dated May 2017. 

 

           House demolition will involve residence, farming house and warehouse along. 81 residential 
houses will be demolished for the subcomponent, affecting 81 households with 363 persons, 
including 16 households with 86 persons in Baitayan Village, 33 households with 144 persons 
in Ke’ershan Community, 15 households with 65 persons in Jianlouxia Community and 17 
households with 68 persons in Chenbaizhen Community, with a total demolition area of 
19,575.01 m2, including 3,652.54 m2 in masonry concrete structure, 4,036.54 m2 masonry 
timber structure, 62.3 m2 in other structures, and non-residential properties of 644.09 m2 in 
masonry concrete structure, 10,909.03 m2 in masonry timber structure and 270.43 m2 in other 
structures.  
 
The demolition of non-residential properties will affect 4 enterprises and 8 pig farms, with a total 
demolition area of 12,525.83 m2, including 1,065.92 m2 in composite structure (8.51%), 
10,534.64 m2 in masonry timber structure (84.10%), and 925.27 m2 in steel structure (7.39%), 
affecting 42 workers. 
 
It will also affect some ground attachments, including trees, vegetable cellars and telegraph 
poles.  Those trees (such as at the entrance of Daquan road) with relatively status or at a trunk 
diameter >=40cm will be in-situ protected as possible.  
 
See the details below:  
 

Table 6- 6 House demolition of the proposed downstream wetland expansion subcomponent 



92 

 

 

Items Area (m2) 

Residence (81 households with 

363 persons) 
19,575.01 

Non-residential Properties (4 

enterprises and 8 pig 

farms ) 
12,525.83 

Source: based on the updated Resettlement Plan dated May 2017. 
 



 

 

 

 

 
Figure 6- 10 Red line scope of the proposed downstream wetland expansion subcomponent  

Source: based on the domestic FSR.  



 

 

 
Figure 6- 11 Landuse status of the proposed downstream wetland expansion subcomponent 

 
Source: based on the domestic FSR.
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152. Land acquisition and demolition of the wastewater pipelines in Xialu and Tieshan Districts. 
The land occupation of this subcomponent is mainly involved in sewage pipeline. According to 
the general engineering layout, there is no permanent land occupation in this subcomponent. 
According to the updated Resettlement Plan dated May 2017, the temporary land occupation 
of this subcomponent includes state-owned roads of 347.26mu for 15-30 days. Since 
construction will be conducted in stages, nearby stores and residents will be affected slightly 
during occupation. It will also involve the permanent occupation of state-owned land, including 
0.22 mu for a lifting pump station. 

 
153. Land acquisition and demolition of the Phase II Qingshan and Qinggang Lake rehabilitation 

component. It will involve with permanent land and temporary land occupaton. Permanent 
land includes main works, ancillary work and ancillary facilities. The temporary land will serve 
for temporary construction and domestic as well as construction access road. According to the 
updated Resettlement Plan dated May 2017, it will involve the permanent occupation of state-
owned land 25.23 mu, including 4.46 mu for the Daquan Road entrance of Qinggang Lake, 
13.05 mu for the experience and leisure area, 1.05 mu for the lakeside viewing area, 6.42 mu 
for the ecological area and 0.25 mu for the Qingshan Lake Bridge. 

 
154. The land of this proposed component will be acquired and compensated in according with 

PRC’s laws, policies and ADB SPS (2009). For more details, please see the updated 
Resettlement Plan dated May 2017. 

 
155. Mitigation measures during design stage. In the preparation of the domestic EIA documents 

and FSR and during the ensuing preliminary design phase, the following considerations have 
been incorporated: 

 
a) All the subcomponent sites are carefully selected to avoid or minimize potential adverse 

impacts on the environment and surrounding communities. 
b) All the subcomponents are designed to prevent water pollution in receiving water body and to 

improve the water quality of local lakes. 
c) All the subcomponent interventions are designed to improve the lakes‘retention capacity and 

resilience to climate change impacts. Both the proposed engineering wetland subcomponent and 
lake rehabilitation subcomponent will improve the ability of water retention and regulation. In dry 
season, effluent from Tuanchengshan WWTP (at a capacity of 40,000t/d currently and 80,000t/d 
in 2020) will be pumped back to the upstream wetland to guarantee that wetland will be in normal 
operation. In seriously flooding season, the vent pipes set up at the upstream and downstream 
wetland inlets will be used to directly release rainwater into the Ci Lake. Furthermore, Suoqian 
Port’s flood control function will be significantly improved. The proposed wastewater collection 
subcomponent also considers diameter of trunk pipes according to long-term plan. The flood 
control and sewage pipeline cleaning equipment subcomponent will help allivate regional flood 
risks. (for details please see paras.33~36) 

d) The sediment dredging of Phase II Qingshan and Qinggang Lake rehabilitation component is 
designed to improve environmental conditions whereby contaminated sediments threaten 
ecological system and to provide healthy and safe conditions to workers and residents in Cihu 
Lake basin. 

e) The proposed engineered wetlands are designed specifically for the treatment of WWTP 
effluent to effectively control the pollution discharged into Cihu Lake. 

f) The construction/rehabilitation of Qingshan and Qinggang lakes embankment protection is 
designed to improve/restore the biodiversity and ecosystem of offshore and lakeshore zones. 

g) Appropriate environmental mitigation and monitoring measures are included in the EMP. The 
proposed environmental mitigation measures will form part of the design documents for the 
proposed three subcomponents, and be included in the contracts for procurement of goods and 
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services. All contractors and subcontractors will be required to comply with the EMP. 
h) The environmental monitoring program has also been incorporated into the proposed three 

subcomponents design to ensure that environmental impacts are closely monitored and the 
construction and operating activities are closely supervised against the approved EMP. 

i) Adequate technical design and scheduling of construction activities for the proposed three 
subcomponents will provide for safety, sanitation, and environmental protection in compliance 
with government regulations and international best practices. 

 
6.5  Impact and mitigation measures during proposed three subcomponents construction 
 
156. Impacts from construction of different components have been investigated based on the 

screening and scoping results. The detailed assessment of different impacts is detailed in the 
following paragraphs, along with proposed associated mitigation measures. 

 

1. Impacts of relevance to all proposed three subcomponents during construction 

157. In the table below, a brief summary of impacts anticipated during construction of all proposed 
three subcomponents is given. 

 
Table 6- 7  Anticipated impacts during construction of all proposed three subcomponents 

Impact Source Issue 

Wastewater 
generation Washing  of 

construction 
equipment and 
concrete curing 

Wastewater from construction activities (cleaning and concrete 
curing) 

Construction 
workers 

Generation of domestic wastewater from worker camps (100 
workers in each worker camp) 

Earthwork 
generation 

Excavation Earthwork generated 

Soil erosion Runoff from 
construction 
activities 

Erosion of soil surrounding construction sites 

Solid
 waste 
production 

Construction 
workers 

Generation of domestic solid waste 

Construction 
Activities 

Demolition waste generation 

Construction 
Activities 

Demolition waste generation 

Air quality Construction 
activities 

Dust emission from construction activities 

Exhaust gas from construction equipments 

Noise Construction 
activities 

Noise from construction activities 

Construction 
activities 

Noise from construction equipments 

Ecology Construction 
activities 

Damage of existing vegetation 
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Wastewater generation 

158. Wastewater generation. Wastewater generated during the construction of the proposed three 
subcomponents include (i) wastewater from construction activities like cleaning and concrete 
curing containing some sand, suspended solids and petroleum contaminants, and (ii) domestic 
wastewater from the workers‘ camps of each construction site, with quality parameters ranging 
approximately at 120-150mg/L for BOD5, 250-350mg/L for CODCr, and 50-90mg/L for oil. 

 

159. It is estimated that about 50m3/d of wastewater will be generated at each construction site from 

construction activities, representing a total of 200m3/d of construction wastewater produced for 
the proposed three subcomponents construction period during construction activity days. With 
at most 100 workers working on each construction site, daily domestic wastewater generated 

at each workers‘ camp is expected to reach 4.25 m3/d, i.e. a total of 19.00m3/d of domestic 
wastewater generated during construction period. ). This wastewater quantity generated by 
the proposed three subcomponents during construction phase is rather small and impact on 
neighboring surface water resources can be efficiently limited by appropriate mitigation 
measures25 (see below para. 161). 

 
160. Risks for water resources. Chemical spillage from vehicles caused by accidents, improper 

operation, and violation of operating regulations constitutes an important risk for water 
resources during the whole construction period of the proposed three subcomponents. 

 
161. To avoid or minimize negative environmental impacts from wastewater generation and risks 

from chemical handling on water resources, the following mitigation measures defined in the 
EMP will be incorporated in the bid documents and construction contracts: 

 
a) Discharge restriction: Unauthorized discharge of wastewater will be prohibited within the 

proposed three subcomponents sites; 
b) Pretreatment of wastewater from construction activities: Production wastewater will be 

treated in grid and settling tanks before discharge into local sewers; 
c) Pretreatment of domestic wastewater from the workers’ camps: septic tanks will be 

installed together with mobile toilets within the proposed three subcomponents sites, and the 
wastewater from work camps and canteens will be pre-treated with grid and settling tanks 
before discharge to the municipal sewer in compliance with national standards; 

d) Handling chemical materials: Each contractor will be required to develop contingency 
plans for control of oil and other dangerous substances (Spill Management Plan). Chemicals 
will be stored away from watercourses and retention areas will be provided to contain 
accidental spills of such toxic and harmful construction materials as caustic and acidic 
substances, oil and petroleum products; Storage facilities for fuels, oil, and other hazardous 
materials will be placed within secured areas on impermeable surfaces, and provide bunds 
and cleanup installations; 

e) Emergency response plan: Each contractor will develop and implement such a plan and 
train the workers on safe and diligent handling of chemicals to avoid accidental spills and on 
emergency response when a spill would occur. All areas where construction equipment is 

                                                
25 The EMR dated March 2017 indicates that sludge filtrate (the contract LR-C01-1 Ci Lake dredging part 1) was observed 
being discharged into the municipal sewage pipe network without pretreatment. By June 2017, the filtrate from the press 
filtration process (75-100 m3/d) are treated on-site in a 100 m3/d treatment facility to meet class B of effluent quality standard 
(GB/T 31962-2015 Wastewater quality standards for discharge to municipal sewers). The filtrate treatment system consists 
of primary settling tank, oxidation tank and secondary settlement tank. The effluent are partly be re-circulated to the sludge 
reaction system to reduce water consumption. The rest is discharged to the municipal sewage pipe network then to Hexi 
wastewater treatment plant for final treatment. The effluent monitoring shows compliance and local municipal utility 
department issued permit for discharge.  
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being washed will be equipped with water collection basins and sediment traps. 
f) Dredging. Additional measures specific to sediment dredging are discussed and defined in 

paras. 188-201. 
 

Earthwork generation 

162. Earthwork generation. In all proposed three subcomponents, earthwork will be 
generated and represents a large amount of material to handle. (i) In wastewater 
collection component, earthwork is generated from trench excavation for sewage network, 
pavement demolition and basement excavation for the structures of PS; and (ii) earthwork 
of lake ecological rehabilitation component mainly comes from the dredging of two lakes 
and channels; engineered wetlands involve earthwork generation for the excavation 
activities during site preparation; excavation of channels, and structure basement  

 
163. Earthwork balance.  
 
 

Table 6- 8  Summary of earthwork balance for proposed downstream wetland expansion 
subcomponent    

Unit: 10 thousand m³ 
Construction 

area 
Excavatio

n 
Fill Utilization 

Disposal 

subtotal Permanent temporary Note  

Engineered 

wetland area 17.5 8.6 8.6 8.9 8.9   

Topsoil stripping 1.26  1.26 1.26 0 1.26 

Temporarily 

stacked in 

construction and 

used for soil in the 

later period 

Source: based on the domestic FSR. 

 
 The total excavation volume of the proposed wastewater pipelines in Xialu and Tieshan Districts 

component is 36,762m³, the total fill 22,057m³, which are earthwork backfilling. The total soil 
disposal volume is 14,705m³ to local solid waste landfill designated by sanitary department. 

 
Table 6- 9 Earthwork balance of Phase II Qinggang lake and Qingshan lake rehabitlitation 

component 

Item Earthwork volume Backfill volume Disposal volume 

Ecological restoration 3000 2800 200 

Landscape bridge 1296 277 1019 

Pump station rebuilding 4000 1000 2000 

Total 8296 4077 3219 

Source: based on the domestic FSR. 

 
164. Earthwork utilization. Generated earthwork can be utilized through backfilling activities 

during site preparation and construction without or with minimized spoil generated. .. 

165. Borrow pits have not been identified at this stage. Appropriate water and soil conservation 
measures will be taken to minimize the impacts of spoil. The excavated earthworks will be 
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collected and disposed by Huangshi Administration Office of Construction Waste. The 
following mitigation measures will be implemented to manage generated earthwork: 

 
a) Borrow pits will be sited far from surface water bodies and agricultural and residential sites; 
b) Borrow pits and spoil disposal site management and restoration plans will be developed, to 

be approved by responsible authority; a protocol will be established between the contractors 
and Huangshi Municipal Administrative Bureau to clarify the spoil quantity and a permit for 
the clearance of excavated earthwork shall be obtained; 

c) Pit restoration will follow the completion of works in full compliance with all applicable 
standards and specifications, and will be required before final acceptance and payment 
under the terms of contracts. 

 

Soil erosion 

 

166. Soil Erosion. Runoff from construction sites is one of the largest sources of sediments in 
urban areas under development. Soil erosion removes over 90 percent of sediment by 
tonnage in urbanizing areas where most construction activities occur. If uncontrolled, 
sediments from construction sites are likely to create many problems, including adverse 
impacts on water quality. The works related to the engineered wetland construction and the 
lake bank rehabilitation may lead to the temporary increase of SS concentration in the lakes, 
but the impact will be temporary and limited in scope, which will disappear soon after project 
completion. 

 
167. The estimate of the soil erosion of the downstream wetland expansion subcomponentis 

shown below Table 6-10. 
 

168. As indicated above, attention should be paid to the construction period, in particular, in 
relation to the subcomponents of wetland, sewage network and lake rehabilitation. 
Accordingly, the following soil erosion protection measures have been defined in the EMP 
to minimize soil erosion during construction: 

 
a) Strip and stockpile topsoil, cover or seed temporary soil stockpiles; 
b) Build drainage system and settling ponds at construction sites to minimize the soil erosion; 
c) Lay straws or cloths at the entry/exist of each construction site; 
d) Limit construction and material handling during periods of rains and high winds; 
e) Carry out lake embankment protection and rehabilitation works section by section with 

greenery works implemented at the same time in order to avoid large scale soil erosion in rainy 
season; and 

f) Properly slope or re-vegetate disturbed surfaces, such as compacted pipeline trenches and 
lake banks; 

g) The soils on the tires of construction vehicles will be regularly cleaned; 
 
 

 



 

 

 
Table 6- 10 Forecast of water and soil erosion for the downstream wetland expansion subcomponent 

Component area 
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nd value 
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n 
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d Soil 
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Erosion 
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Soil 
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ed Soil 

erosion 

t/km²•a ha a 
t/km²•

a 
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t/km²•
a 

t t t t 

Downstr

eam 

wetland 

expansi

on 

subcom

ponentt 

Engineere

d wetland 
150 38.00  2 2000 1520  1406       1520  1406  

Supporting 

works 
800 1.26  0.5 4000 25  20       25  20  

Constructio

n site 
800 0.40  2 4000 32  26  0.40  1 1200 5  2  37  27  

Total     1577  1452    1200 5  2 1582 1453 

Source: based on the domestic FSR. 
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Specific impact assessment and mitigation measures for the proposed downstream wetland 
expansion subcomponent include: 

 (1) Riverway area 
Permanent land of riverway in the subcomponent area contains desilting slope and dam 
construction, diversion through and main stream landscape upgrading. Measures to the 
conservation of water and soil such as ecological protection wall brick of bank slope and plants 
greenery have been designed for the principal part of this subcomponent  to meet the 
requirements of slope protection and greenery.  
1. Engineering measures 
Artificial disturbance is serious in the principal component area. In order to coordinate with the 
later greenery works, the topsoil will be stripped before construction. The topsoil stripped will 
be intensively stacked for planting after construction is completed. The thickness of stripped 
topsoil is 30 cm, and the area of stripped topsoil is 12.48 ha. The volume of greenery soil is 
37,400m3 in the late period. The stripped topsoil will be temporarily stacked on the bank of river. 
2. Temporary measure 
The earthwork excavation area is 175,000m2 (natural earthwork), earthwork backfilling area is 
86000m2 (natural earthwork), and excavated soil is required for backfill. The remaining area of 
soil is 89000m2 (natural earthwork), which will be transported to construction waste disposal 
site in Huangshi City. For the temporarily stacked earthwork, measures should be taken to 
prevent the loss of soil and water. Considering the excavation of temporary gutters outside the 
temporary mound will be built. The temporary gutter is a trapezoid channel with a base width 
of 0.3 m, the depth is 0.3 m, and slope ratio is 1:1. The length of temporary gutterway is 3,750 
meters and the total volume of gutterway excavated is 675m3. 
Temporary block and cover measures are taken to the stacked stripped topsoil and backfill soil 
near the foot dyke on the banks of riverway. Earth piling height is to be controlled under 4 m. 
The stacked soil mass is based on the ratio of 1:1. Woven bag is used to load soil as retaining 
wall around. The width of retaining wall is 0.6 m, and the height is 1.0 m high. It’s estimated 
that 2,250 m3 of masonry soil bags will be needed for retaining wall. Dust screen is required 
for the surface of soil mass. It’s estimated that dust screen will be used to cover an area of 
2500m2. When the temporary soil piling of occupied land is finished, the temporary soil blocking 
bag will be removed. 
 (2) Temporary construction access road area  
To meet the need of on-site access, it’s considered to build 2.7km temporary construction 
access road and construction slope that connects river cruising paths on the banks in the 
riverway of Cihu Lake during construction so as to provide convenience for transportation work. 
In the process of construction, haulage vehicles will need to borrow the non-traffic road near 
the riverway. Therefore, after the construction is completed, road in the above-mentioned area 
should be repaired. It is proposed to use and repair the road that is 2.7 km long. In addition, 
water-and-soil conservation measures should be taken as indicated below. 
1. Engineering measures 
The debris and slag should be removed from the temporary road after the construction is 
completed, and transported to construction waste disposal site in Huangshi City.. Afterwards, 
land reclamation will be conducted for the convenience of repairing construction road after 
completion.  
2. Temporary measure 
For the temporary road, temporary gutterways are set on both sides. The discharge section of 
drainage is trapezoid, and the size is that the bottom width is 0.3 m, the depth is 0.3 m, and the 
slope ratio is 1:1. The volume of earthwork excavation of gutterway is 243m3. 
The conservation and prevention area of engineered wetland includes the prevention and 
control area of engineered wetland, prevention and control area of supporting building, 
prevention and control area of construction site. The engineered wetland control area is located 
in the ecological port of south Cihu Lake. Relatively, the terrain is low, and both sides are urban 
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roads. During the construction period, it’s unnecessary to take new water-and-soil conservation 
measures. The supporting buildings of engineered wetland works include pumping station and 
supporting (junction) ditch, and pumping station reconstruction of Cihu WWTP. This scheme 
does not change water and soil conservation measures, only prevention measures are added 
to the water and soil loss in the construction period of supporting (junction) ditch. Gutterways 
will be excavated in the boundary to intercept rainwater for the construction area. Trapezoidal 
section is used for the gutterway, and the width of ditch bottom is 30cm and 30cm deep. The 
slope ratio is 1:1. The total volume of temporary gutterway excavation is 5,410m². 

 
Table 6- 11 Bill of quantities of water-and-soil conservation measures to the prevention and 

control area of construction area 

Zones Water-and-soil conservation measures Unit Quantities 

Prevention 

and control 

area of 

construction 

area 

Engineering 

measures 

Topsoil stripping 
Ten 

thousand m³ 
0.04  

Topsoil backfill 
Ten 

thousand m³ 
0.04  

Hardened layer removal m³ 400  

Vegetation 

measures 
Scatter grass seed of bermuda grass ha 0.40  

Temporary 

measures 

Gutterway 

Length m 360 

Earth 

excavation 
m³ 101 

Desilting basin 

Quantity Set 2 

Bricking m³ 4 

Earth 

excavation 
m³ 8 

Rush bag block 

Length m 80  

Volume m³ 40  

拆除 

Demolition 
m³ 40  

Waterproof cloth cover m² 220  

   Source: based on the domestic FSR. 

 

Solid waste production 

 
169. Solid waste production. Waste production itself is not an impact itself, however disposal of 

construction wastes could have adverse impacts on the soil, water and health of laborers and 
the community. Wastes streams will include different types of waste during construction 
period such as (i) inert construction waste (soil, debris, concrete etc) , (ii) municipal solid 
waste ( workers‘ food and packaging wastes from consumables), and (iii) hazardous wastes 
(fuel containers, oil filters, oily rags etc.).  

 
170. Mitigation of impacts from solid waste. The potential impacts arising from solid waste 
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production and disposal will be mitigated through a number of activities defined in the EMP, 
and which will be incorporated in the bid documents and construction contracts: 

 
a) Storage and containment: Provide appropriate waste storage containers for worker‘s 

construction and hazardous wastes; Install confined storage points of solid wastes away from 
sensitive receptors, regularly haul to an approved disposal facility; 

b) Transport and disposal: The city sanitation department will remove all wastes from sites; 
develop borrow pits and spoil disposal site management and restoration plans, to be approved 
by responsible authority (HWRB,HEPB); identify approved disposal sites before proceeding with 
works that will generate solid waste/construction waste; establish a protocol with the Huangshi 
Municipal Utilities Bureau to clarify the spoil quantity; get permit for the clearance of excavated 
earthwork; hold contractors responsible for proper removal and disposal of any significant 
residual materials, wastes and contaminated soils that remain on the ground after 
construction;  

c) Management: Prohibit burning of waste; Multi-compartment collection bins will be installed 
to facilitate reuse, recycle of solid wastes. 

 
 

Air quality 

171. Air quality. Anticipated sources of air pollution from construction activities include (i) dust 
generated from earthwork excavation, loading, hauling, and unloading, (ii) dust generated by 
the movement of vehicles and heavy machinery on unpaved access and haul roads, (iii) dust 
generated from aggregate preparation, concrete-mixing, and haulage activities, (iv) odor 
generated from asphalt melting, mixing, and spreading, and (v) exhaust from vehicles and 
equipment. 

 
172. The exhaust gas from excavator, bulldozer and transportation vehicles mainly contains the 

pollutants of SO2 and NO2. Based on monitoring results of similar projects, the impacts of 
exhaust gas for all components of the proposed three subcomponents will be temporary and 
limited to 15-18m downwind. 

 
173. Dust emission highly depends on site conditions (soil, weather, or seasons), mechanization 

and management of construction activities. A qualitative assessment shows that (i) dust 
emission evaluated as Total Suspended Particles (TSP) level during construction could be 
significant within 30m from the construction sites, and could exceed the limitation of the 
National Air Quality Standard (Class 2) within 100m; (ii) exhaust from vehicles and 
construction machinery will also have certain impacts within 15m-18m in the downwind 
direction with the pollutant concentrations of 0.016-0.18mg/m3. 

 
174. The following mitigation measures are defined in the EMP to limit dust generation and 

ambient air pollution during construction: 
 
a) On the construction site: (a) Enclose the construction site with appropriate barriers or walls 

and spray with water twice a day, especially at construction sites  involving significant 
earthwork;(b) Install dust suppression equipment in concrete-batching plants; (c) Materials 
storage sites will located 300m from residential areas; (d) The material in the storage sites 
will be organized, such as separate stone and sand materials; store concrete in separate 
storage place and reduce the on-site storage time of the construction. 

b) On vehicles: (a) Cover vehicles delivering granular and/or fine materials to the sites with 
tarpaulin sheets; (b) Avoid overloading of these vehicles; (c) Control vehicle speed on 
construction sites; (d) No vehicle that emits black smoke will be allowed to operate on-site; 
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(d) Vehicle emissions will comply with Limits and Measurement Methods for Emissions from 
Light-duty Vehicles(Phase III,IV) (GB18352-2005), Limits and Measurement Methods for 
Exhaust Pollutants from Compression Ignition and Gas Fuelled Ignition Engines of Vehicles 
(Phase III,IV,V)(GB17691-2005), Limits and Measurement Methods for Crankcase 
Pollutants From Heavy-duty Vehicles Equipped with P.I Engines(GB 11340-2005), Limits and 
Measurement Methods for Exhaust Smoke from C.I.E.(Compression Ignition Engine) and 
Vehicle Equipped with C.I.E.(GB3847-2005), and Limits and Measurement Methods for 
Exhaust Pollutants from Vehicles Equipped Ignition Engine under Two-speed Idle Conditions 
and Simple Driving Mode Conditions (GB18285-2005); (e) Use of gas purifiers to minimize 
the exhaust fumes will be adopted; (f) Equipment and machinery emissions will be required 
to comply with Integrated Emission Standard of Air Pollutants (GB16297-1996); (g) A regular 
inspection and certification system will be initiated to make sure that exhaust gases comply 
with emission standards; and (h) Proper maintenance of vehicles and diesel equipment, and 
avoidance of unnecessary running of vehicle and equipment engines will reduce emissions. 

c) On the roads: Water trucks will be used to wet the construction roads twice a day, according 
to a daily schedule and taking weather conditions into consideration. These roads will be 
kept clean, solid, smooth, and clear of all dust, mud, or extraneous materials dropped from 
transportation vehicles. 

d) Activity period in windy condition: When construction takes places during dry and windy 
days, water will be sprayed on earth piles and exposed surfaces to suppress dust. 
Construction will be stopped during strong winds and the stockpile will be covered. 

e) Construction and demolition waste: Upon completion of construction, the construction and 
demolition wastes will be cleaned up in timely manner. All the construction sites will be re-
vegetated with trees and grasses. 

f) Monitoring: Ambient air quality will be measured during and after the construction. 
Additional monitoring will be undertaken when necessary (e.g., if complaints are made by 
local communities). Compliance monitoring will be undertaken during the construction 
period. Fines will be imposed and the costs of remedial action charged to the contractor if the 
failure of implement the air pollution measures contained in the EMP is confirmed. 

g) Dredging: Additional measures specific to sediment dredging are defined in paras. 188-201. 
 
175. Among these mitigation measures for dust emission, water sprinkling effect has been 

assessed to remarkably reduce dust emission, as shown in the table below. 
 
Table 6- 12 Impacts of Dust Emission (TSP Level) around the proposed three subcomponents sites 

during construction 

 TSP level at different locations around 
project sites (mg/m

3
) 

Distance of Monitoring Points from 
construction activities 

Without Water 
Sprinkling 

With Water 
Sprinklin

10m 1.75 0.437 
20m 1.30 0.350 
30m 0.78 0.310 
40m 0.365 0.265 
50m 0.345 0.250 
100m 0.330 0.238 

Note: The Class 2 limit of “Ambient Air Quality Standard” (GB3095-1996) is 0.30mg/m
3 

for TSP. 

 
176. It can be concluded from this assessment that (i) without any mitigation measure, dust 

emission is serious. The dust pollution over the standard can reach place 100m away from 
the construction site in the downwind direction; (ii) with water sprinkling mitigation measure, 
dust emission decreases remarkably: dust pollution over the standard can be expected only 
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30m away from the construction site in the downwind direction, along with a reduction by over 
half of the TSP concentration. 

 

Noise 

 
177. Noise. The major sources of noise pollution during the proposed three subcomponents 

construction phase are (i) the movement of construction vehicles, (ii) the haulage of 
construction materials to the construction site, and (iii) the noise generating activities at the 
site itself. Construction facilities and equipment will include loaders, bulldozers, excavators, 
piling machines, concrete mixer, travelling hoists, vibrators, air wrenches and cargo trucks. 
Concrete mixing and material movements are the primary noise generating activities and will 
be uniformly distributed over the entire construction period. Construction activities are 
expected to produce noise levels in the range of 80-95 dB (A). Major works will be carried 
out during the daytime. Noise levels might be elevated, but they will be temporary and 
localized, and largely in line with background noise levels 200m or more from the site. Noise 
sensitive receivers will be affected in relation to the construction. 

 
178. Construction noise mitigation measures. The potential noise impacts will be mitigated 

through a number of activities defined in the EMP, which will be incorporated in the bid 
documents and construction contracts: 

a) On equipment: Equipments generating low levels of noise will be utilized as first 
priority; Machinery will be properly maintained to minimize noise. Noise reduction 
devices or methods (the use of temporary hoarding or noise barriers and vibration-
proof equipment) will be applied to shield noise sources where piling equipment is 
operating. Noise from equipment and machinery will comply with Noise limits for 
Construction Site (GB12523-2011). 

b) On activity location: The sites for concrete-mixing plants and similar activities will 
be located at least 500m away from sensitive areas such as residences, schools, 
and hospitals. 

c) On machinery activity location and period: The operation of machinery 
generating high levels of noise, such as piling, will be restricted near the sensitive 
area and stopped between 6:00 a.m. and 10:00 p.m. in accordance with PRC 
regulations. Construction activities will be scheduled to minimize the impact of 
machinery noise. 

d) On vehicles activity location and period: The movement of heavy vehicles along 
urban and village roads will also be restricted to between 6:00 a.m. and 10:00 p.m. 
Adequate route for large trucks will be selected to keep away from residential 
areas. Traffic on the site and blowing of horns will be controlled and limited. 
Construction sites will be monitored both regularly and irregularly by local 
environmental authorities or contracted environmental monitoring agency. If noise 
limits are exceeded, equipment and construction conditions will be checked, and 
mitigation measures will be implemented to rectify the situation. 

e) On worker health protection: Suitable measures will be taken to protect workers' 
hearings while operating heavy equipment according to the worker health 
protection law of the PRC. 

f) Monitoring, community consultation: Noise will be regularly monitored at 
sensitive areas (as defined in the monitoring plan); and community members will 
be consulted regularly. Public notification of construction operations will 
incorporate noise considerations; information procedure of handling complaints 
through the Grievance Redress Mechanism will be disseminated. 
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Table 6- 13 Projected Results of Noise Attenuation of the Main Point Source (dB (A)) 

Name of Equipment 
Distance From Noise Source 

(m) 
Limit

2
 

10 50 100 Day Night 

Loader 84 70 64 75 55 
Bulldozer 80 66 60 75 55 
Excavator 78 64 58 75 55 

Piling Machine 94 80 74 85 Forbidden 
Concrete Mixer 85 71 65 70 55 
Travelling Hoist 90 76 70 65 55 

Vibrator 78 64 58 70 55 
Air Wrench 89 75 69 75 55 

Cargo Truck 86 72 66 75 55 
Note: The data in the table represents situation that the noise level of the outdoor work with no hoardings around the 

construction site. The sound reduction function of the hoardings is not considered in the calculation. The limitation 
is from Noise Limits for Construction Site (GB12523-2011). 

Source: Domestic EIA. 

 

Ecological resources 

179. Ecological resources. Field investigations and expert consultations have established that 
there are no threatened or endangered species within the proposed three subcomponents 
‘direct area of influence.  

 
180. The following mitigation measures are defined in the EMP to minimize negative impacts on 

flora and fauna during construction: 

a) Protect existing vegetation nearby construction sites; 

b) Properly backfill, compact and re-vegetate pipeline trenches after pipeline installation; 
c) As far as possible, native plant species of local provenance must be used for replanting; 

Maximize the retention of trees, and in particular trees with trunk diameters >40 cm; 
Replanting along the lakes will only use native species of local provenance; Works of lake 
embankment protection will be carried out section by section and greenery works 
implemented at the same time in order to minimize soil erosion and provide habitats; 

d) Take special precautions during construction for the protection of fauna, i.e., protect sites 
where small animals, reptiles, and birds of common species live such as trees, along the lake 
banks, etc. 

e) The construction supervision companies (CSCs) and the environmental and social 
management unit (ESMU) of the HPMO will regularly inspect construction sites to ensure 
that flora and fauna are well protected. 

f) Increase awareness of construction workers on the need to protect the environment and 
vegetation around the construction sites; 

 

Health and Safety 

181. Risks to occupational health and safety. Due to its nature the construction industry is 
considered to be one of the most hazardous industries where a number of potentially 
hazardous operations and materials are used. Intensive use of heavy construction 
machinery, tools, and materials poses risk of physical hazards such as noise and vibration, 
dust, handling heavy materials and equipment, falling objects, work on slippery surfaces, fire 
hazards, chemical hazards such as toxic fumes and vapors etc.  

 
182. Measures to ensure adequate occupational health and safety. The civil works contractors 
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will implement adequate precautions to protect the health and safety of construction workers. 
The occupational health and safety risks will be managed by applying measures in the 
following order of preference: avoiding, controlling, minimizing hazards, and providing 
adequate protective equipment. The contractors will undertake the following activities: 

 
a) Onsite Environment Engineer (OEE). An OEE will be appointed by each contractor to 

supervise the Environmental, Health, and Safety Management Plan 
b) Environmental, Health and Safety Management Plan (EHSMP). Each contractor will 

prepare an EHSMP for the construction workers on the basis of the EMP. It will be submitted 
to the HPMO, the IA and the HEPB for review and appraisal. The detailed EHSMP will include 
the following provisions: 

 

i. Clean water. Provide a clean and sufficient supply of fresh water, for construction and for 
all camps, offices and workshops. 

 

ii. Sewage and wastewater. Provide an adequate number of latrines and other sanitary 
arrangements at the site and work areas, and ensure that they are cleaned and 
maintained in a hygienic state. 

 

iii. Solid waste. Garbage receptacles at construction site and camps, which will be 
periodically cleared to prevent outbreak of diseases will be setup. 

iv. Personal protection. Provide personal protection equipment (PPE), such as safety boots, 
helmets, gloves, protective clothing, goggles, and ear protection, in accordance with 
relevant health and safety regulations, for workers. 

 

v. Emergency Preparedness and Response. An emergency response plan to take actions 
on accidents and emergencies, including environmental and public health emergencies 
associated with hazardous material spills and similar events will be prepared. 
Emergency phone link with hospitals in Huangshi will be established. A fully equipped 
first-aid base in each construction camp will be organized. 

 

vi. Records Management. A Records Management System that will store and maintain 
easily retrievable records protected against loss or damage should be established. It will 
include documenting and reporting occupational accidents, diseases, and incidents. The 
records will be reviewed during compliance monitoring and audits. 

 

vii. Safety communication. Ensure that safety, rescue and industrial health matters are given 
a high degree of publicity to all persons regularly or occasionally on the sites. Posters 
drawing attention to site safety, rescue and industrial health regulations will be made or 
obtained from the appropriate sources and will be displayed prominently in relevant 
areas of the sites. 

 

viii. Training, awareness and competence. Train all construction workers in basic sanitation 
and health care issues, general health and safety matters, and on the specific hazards 
of their work. Implement HIV/AIDS and other communicable diseases awareness and 
prevention program to target the local community and construction workers. 

 

183. Risks to community health and safety. Traffic congestion may worsen as construction 
traffic in urban areas increases during rush hours; roads and intersections may be partially 
closed during rehabilitation, causing temporary inconvenience to traffic, residents, 
commercial operations, and institutions. Construction sites will be partly located close to 
residential and commercial urban areas, presenting a threat to public health and safety. The 
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proposed three subcomponents may also contribute to road accidents through the use of 
heavy machinery on existing roads, temporarily blocking pavements for pedestrians etc. 

 
184. Mitigation of impacts on community health and safety. The potential impacts on 

community health and safety will be mitigated through a number of activities defined in the 
EMP. The contractors will implement the following measures: 

 

a) Traffic management. A traffic control and operation plan will be prepared together with the 
local traffic management authority prior to any construction. The plan shall include provisions 
for diverting or scheduling construction traffic to avoid morning and afternoon peak traffic 
hours, regulating traffic at road crossings with an emphasis on ensuring public safety through 
clear signs, controls and planning in advance; 

 
b) Information disclosure. Residents and businesses will be informed in advance through 

media of the construction activities, given the dates and duration of expected disruption; 
 
c) Construction sites. Clear signs will be placed at construction sites in view of the public, 

warning people of potential dangers such as moving vehicles, hazardous materials, 
excavations etc and raising awareness on safety issues. Heavy machinery will not be used 
after day light and all such equipment will be returned to its overnight storage area/position 
before night. All sites will be made secure, discouraging access by members of the public 
through appropriate fencing whenever appropriate. 

 

185. Other Social Issues. No other social risks and/or vulnerability are anticipated as a result of 
the proposed three subcomponents. The proposed three subcomponents construction 
workers will be engaged locally. Prevention and control of transmissible diseases and 
HIV/AIDS, and community disturbance training and sensitization will be provided to the 
contractors, ensured in the loan assurances and monitored in the social action plans. 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 (iii) not 
employ child or forced labor. Specific targets for employment have been included in the 
gender action plan. 

 
186. Utilities provision interruption. Construction may require relocation of municipal utilities 

such as power, water, communication cables. Temporary suspension of services (planned 
or accidental) can affect the economy, industries, businesses and residents‘ daily life. 

 
187. Mitigation of impacts on utilities provision. The potential impacts on utilities provision will 

be mitigated through a number of activities defined in the EMP, to be incorporated in the bid 
documents and construction contracts: 

 

a) Contractors will assess construction locations in advance for potential disruption to services 
and identify risks before starting construction; 

b) If temporary disruption is unavoidable the contractor will, in collaboration with relevant local 
authorities such as power company, water supply company and communication company, 
develop a plan to minimize the disruption and communicate the dates and duration in 
advance to all affected people. 
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2. Specific impacts related to dredging sub-component (Suoqian port under Phase II 
Qingshan and Qinggang Lake rehabilitation component) 

188. The potential environmental impacts of sediment dredging include: (i) spoil production to be 
treated and stored (temporarily), (ii) impacts on air quality, mainly the production of odorous 
gases during the removal, transportation, treatment and temporary storage of dredged 
materials;(iii) deterioration of lake water quality; (iv) noise from the dredging equipments; 
(v) traffic disturbance on the transport routes from the on-site dewatering facilities to the 
temporary storage site, including noise nuisance; (vi) impacts on the aquatic ecosystem; 
and (v) possible public complaints due to community disturbance. These impacts and 
risks are detailed in the following paragraphs. 

 

Spoil production 

 

189. The dredging areas and the temporary dredged sediment treatment sites have been 
identified in the FSR and TEIAR. The treatment process and facilities for the dredged 
sediment have been identified in the FSR and TEIAR and will be implemented following 
detailed designs, to be developed following international best practice such as the United 
States Environmental Protection Agency‘s (USEPA) recommended approach on 
environmental dredging of contaminated sediments prepared by the US Army Corps of 
Engineers26. The treatment process mainly involves on-site pre-treatment (dewatering and 
solidification), temporary storage, and treatment and compliant discharge of the dredged 
sediment effluent.  

 

Air quality 

 
190. Odorous gases from dredging. Lake and channel dredging, on-site dewatering and 

solidification may generate odors that can affect surrounding sensitive receivers. The lakes 
sediment contains some anoxic or anaerobic organic pollutants due to microorganism 
metabolism, which enhances the formation of hydrogen sulfide, ammonia, and other odorous 
gases. When the bottom sediment is disturbed during dredging, odorous gases can be 
released into the air, and this will then affect sensitive receivers within 50m of the dredging site. 
Dredging is a temporary and localized activity and its potential odor impact on sensitive 
receivers is temporary. Because of the shallow dredging depth (0.4-0.5 m), only the top part 
of the anoxic layer will be disturbed, thus also minimizing potential odor impact. Dredging of 
the Suoqian port will be conducted from September 2017 to May 2018, respectively, to avoid 
the hottest season when people are most inclined to open their windows. The pilot dredging 
conducted by the IA in May 2013 indicates that odor emissions are minimal. Dredging will be 
undertaken during the late summer to winter season when residents are less inclined to open 
windows. 

                                                
26 Mi hael ‘. Pale o, Paul ‘. S h oede , T ud  J. Estes, a d No a  ‘. F a i gues. . Te h i al Guideli es fo  E i o e tal D edgi g 
of Co ta i ated Sedi e ts. E‘DC/EL T‘- - . Vi ks u g, U ited States of A e i a: US A  Co ps of E gi ee s. de ate ed to a ate  
o te t of  pe e t . The t eated d edged ate ial ill e su je ted to lea hi g tests efo e a de isio  is ade fo  its e efi ial use. 

Depe di g o  the ualit  of the t eated sedi e ts, the ate ial ill e used  the u i ipal ga de i g u eau fo  u a  la ds api g 
if it o plies ith U a  WWTP Sludge Disposal fo  G ee i g Use GB/T - , o   the IA fo  oad ase e t. The u i ipal 

ga de i g u eau ill use , - ,   of t eated sedi e ts pe  ea ; the IA ill use , - ,   pe  ea  fo  oad 
ase e ts. HEPB ill o fi  o plia e ith ele a t ualit  sta da ds. If the t eated d edged ate ial fails the lea hi g tests, it ill 
e used as ell o e  i  the Xisai la dfill if it o plies ith ualit  sta da ds fo  la dfill o e  as defi ed i  GB/T - , o  disposed 

as aste i  the Xisai la dfill. 
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191. Odorous gases and dust at on-site pre-treatment and temporary storage site. Potential 

odor impacts at the Suoqian port have been analyzed and results show that emission of H2S 
and NH3 will not lead to the incompliance of local air quality. Dewatered and solidified 
sediment from the pilot treatment plant was found to be odorless. The site is located more 
than 30m away from residential areas. During temporary storage, the flying dust from dried 
sediment in windy days may affect nearby residential areas. 

 
192. The following measures are defined in the EMP to minimize odor impacts: 
 
a) Storage location: The sediment pretreatment sites will be located at least 200m downwind 

from residential areas and other sensitive receptors such as schools (the dominant wind 
direction in Huangshi is NE). This is a precautionary measure since site visits to the pilot 
treatment center indicates that the center is unlikely to be an odor source. 

 
b) Storage conditions: At the Suoqian port, the sediment will be firstly covered with a layer of 

weed followed by a thin layer of soil and then compacted with necessary ventilation holes to 
reduce odor emissions. This is a precautionary measure since the dewatered and solidified 
sediment is unlikely to be an odor source. Enclosure with dust screen or dust cloth outside 
will be installed around the temporary storage site to minimize dust emissions; 

 
c) Vehicles: Vehicles delivering pre-treated sediments to the temporary storage site will be 

covered with tarpaulin sheets. Overloading of these vehicles will be avoided. Vehicle speeds 
will be controlled, in particular near residential areas. 

 
d) Monitoring: Odor levels will be regularly monitored at sensitive areas (as defined in the 

monitoring plan). 
 

Surface water quality 

 
193. Impacts on surface water quality. Suoqian port is to be dredged in the dry, no impact on 

surface water quality during dry excavation is anticipated. Since Suoqian port to be dredged 
is relatively shallow, dredging will increase the level of suspended solids and release nitrogen 
and phosphorus in the water by stirring up the bottom sediment, especially immediately 
around the dredging areas. High SS can lead to the physical, chemical and biological 
changes of the water body. The released nutrients may cause algal blooms, eutrophication 
and a decline in water quality. It will also bring aesthetic issues and ecological degradation 
of aquatic environments. The dispersion of SS (and thus potential dispersion of heavy metals 
adsorbed on the suspended particles) is likely to be confined to the immediate vicinity due to 
(a) water depth (less than 2 m) is too shallow to facilitate long distance transport and (b) 
sweeping of the dreger only removes up to 0.25m of surface sediment depth at each setting.  

 
194. According to the subcomponent TEIAR, SS concentrations will vary between 350~500mg/L 

during dredging; and could reach 1,500~2,000mg/L in case of high level of disturbance. 
Phosphorous concentrations have been simulated and it shows that with high level of 
disturbance, the Total Phosphorous (TP) level may temporary double or increase to 2.8 times 
in the nearby area compared to baseline data; similar results are found for other 
contaminants trapped in the sediment, such as heavy metals (Zn, Cd). After dredging is 
completed, it is expected that the concentrations of SS, TN, TP and heavy metals will 
gradually drop to the baseline levels, and the above-mentioned impacts will disappear. There 
are no drinking water intake points in the lakes. 
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195. Mitigation measures. The site-specific selection of dredging equipment and methods, and 

operational procedures, can mitigate some of the negative effects of dredging. Speficifally, as 
presented in the TEIAR: 

 
a) The dredging activities will be implemented by different depth zones to reduce the destruction 

of non-polluted clay layer.  
b) Water quality will be monitored by the dredging companies and the monitoring station of the 

EPB during and after dredging activities, and corrective actions will be taken if abnormalities 
are discovered. This will involve setting up control stations to obtain average ambient SS 
levels, and impact stations at 50m from the dredger. The performance standard of SS levels 
at impact stations is set at ≤130% of the average ambient SS levels measured at the control 
stations for dredging. This will confine the water quality impact zone due to dredging to within 
50m of the dredger. Should this performance standard be exceeded, mitigation measures 
must be implemented. Monitoring details are described in the EMP. This will be enforced by 
the Huangshi Water Resources Bureau and the HEPB. 

c) To prevent algal bloom due to sudden deterioration of water quality after refilling the dry-
dredged lakes (Qingshan and Qinggang lakes), the ―WMB Microorganism Ecological 
Restoration Techniqu has been proposed in the FSR, that is, to dose microorganism bacteria 
agent into Qingshan Lake and Qinggang Lake for water quality control. 

d) For the temporary dredging material storage site, the below measures should be taken to avoid 
potential water pollution: 

i.Install composite liner on the bottom of the temporary storage site for dredged sediment to prevent 
seepage; install leachate pipes for leachate collection; 

ii.Install drainage system around the temporary storage site to prevent increase of leachate in rainy 
days; 

iii.Pre-treat generated leachate from temporary storage in a storage tank to meet Class III 
iv.requirements of “Integrated Wastewater Discharge Standard and its Revisions” (GB8978-1996); 
v.Discharge pre-treated leachate into the municipal sewage network and send to the 
vi.local WWTP for further treatment; 
vii.The filtrate from the press filtration process will be treated on-site in a treatment facility to meet class 

B of effluent quality standard (GB/T 31962-2015 Wastewater quality standards for discharge to 
municipal sewers). The filtrate treatment system consists of primary settling tank, oxidation tank and 
secondary settlement tank. The effluent are partly be re-circulated to the sludge reaction system to 
reduce water consumption. The rest is discharged to the municipal sewage pipe network then to 
Hexi wastewater treatment plant for final treatment. 
 

Noise 

196. Noise. Noise level predictions have been done in relation to the Suoqian port dredging 
activities at different distances from the source for dredging and construction site. The results 
indicate that generated noise levels are acceptable at a distance of 30m in the daytime and 
100m at night for activities at the storage sites, and at a distance of 200m in the daytime and 
550m at night for the dredging activities. Since the proposed construction sites for dredging 
activities are far away from residential areas and there is no residential area within 30m of 
the proposed temporary storage site, the noise impact of the subcomponent will be limited 
and disappear with project completion. Results are shown in the table below. Transport 
operation will occur between 9:00 am (after morning peak) and 4:00 pm (before afternoon 
peak), thus avoiding traffic congestion and cumulative/incremental traffic noise issues. The 
use of pipeline to pump the dredged slurry to the treatment center also eliminates potential 
noise nuisance along the transport route. 

Table 6- 14: Projected Noise Level for Suoqian Port Dredging Subcomponent 
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Distance from Noise Source 
(m) 

Projected Noise Level (dB(A)) 

Construction of Storage 
Site, Cofferdam 

Dredging Activities 

30 55.5 70.5 
50 51.0 66.0 

75 47.5 62.5 
100 45.0 60.0 
150 41.5 56.5 
200 / 54.0 
500 / 46.0 
550 / 45.2 

 
Ecological resources 

 
197. Ecological resources. Dredging activities can lead to physical stress on species, and 

change habitats. For example, high turbidity will reduce primary productivity (phytoplankton) 
and then reduce the amount of food available to higher food chain levels. The turbidity will also 
reduce light penetration, and affect aquatic plant growth and performance of visual predators 
(e.g. fish, birds). SS would also reduce larval feeding condition, affect organisms both directly 
and indirectly, leading to mortality and decreased fish population. Particles would smother or 
abrade organisms and block the fish gills. However, no significant aquatic species or fish 
habitats are known to exist within the affected area. Dredging will cause highly localized loss 
of plankton in the water column and benthos in the sediments. Dredging will be undertaken 
between late summer and winter. Dredging depth will be strictly controlled, and over dredging 
will be avoided in order to provide good conditions for natural restoration of aquatic plants in 
abrade. The impact will be temporary and is not considered to be significant.  

 
198. Dredged material final disposal 27 . The treated dredged material will be subjected to 

leaching tests before a decision is made for its beneficial use. HEPB will confirm compliance 
with relevant quality standards. Depending on the quality of the treated sediments, the 
material will be used by the municipal gardening bureau for urban landscaping (if it complies 
with Urban WWTP Sludge Disposal for Greenery Use GB/T23486-2009), or by the IA for 
road basement. The municipal gardening bureau will use 120,000-150,000 m3 of treated 

sediments per year; the IA will use 50,000-100,000 m3 per year for road basements. If the 
treated dredged material fails the leaching tests, it will be disposed as waste in the 
Xiongjiazhou site located in Daye City, about 25km away from project sites as shown in 
below map,. There is enough capacity in the Xiongjiazhou site to accept the sediment should 
the sludge quality be found to be too low for beneficiaries to use. Xiongjiazhou site is a 
wasteland. The agreement will be signed in mid-July 2017. 

 
 
 
 
 
 
 

                                                
27 Xisai landfill as suggested in original EIA dated May 2012. 
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199. Detailed design. Detailed dredging plans will be developed as the basis for the preparation 

of tender and bid documents, and civil works contracts following international best practice 
such as the United States Environmental Protection Agency‘s (USEPA) recommended 
approach on environmental dredging of contaminated sediments prepared by the US Army 
Corps of Engineers. The plans will be based on the preliminary design described in the FSR 
and this addendum, and account for the performance standards, mitigation measures and 
monitoring requirements formulated and described above as well as in the EMP, Table 1, 2 
and 12. The detailed plans will be shared with ADB for review, and clearly define: (i) dredging 
and environmental objectives, (ii) exact dredging areas, (iii) exact dredging depths, (iv) 
quantity of sediment to be dredged, (v) dredging method, (vi) dredging duration and working 
hours, (vii) performance standards (to include both production rates, treatment rates, 
disposal rates and environmental pollution control), (viii) transport of dredged materials, (ix) 
treatment of dredged materials, (x) temporary storage or disposal of dredged materials (Yaer 
pond28 located in the middle of Qinggang lake and Qingshan lake as shown in above map, 
same one as suggested in the original EIA dated May 2012), (xi) community and occupational 
health and safety management, (xii) contingency plan and emergency response plan. The 
technical requirements and mitigation measures defined in the detailed design and the EMP 
for the dredging component will be included in the bidding documents and construction 
contracts. The contractors will be required to develop detailed plans for dredging, treatment, 
transport and disposal of the dredged sediments, to be approved by HEPB, shared with ADB, 
and disclosed to and discussed with affected people before dredging works start (see below). 

 
200. Consultation and communication. Community members will be consulted and informed 

regularly. The consultation process will include (a) a public meeting before dredging activities 
start; (b) information disclosure at all relevant sites prior to construction; and (c) regular public 
consultation through community meetings during after completion of dredging activities. The 
pre-dredging public meeting will be organized by the PMO and the IA, with the support of the 
loan implementation consultants. The meeting will involve all communities in the area of 

                                                
28 Storage of dredged sediment in Yaer pond is reasonable. it is suggested that the pond is filled to permit future 
development. The pond will be rehabilitated after dredged material treatment, and could be used for future developments. 

Yaér pond(the 
temporary storage site), 
neighbouring the three 

lakes 

Xoingjiazhou (proposed 
final disposal site), nearby 

Daye lake  
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influence, including along the transportation routes. The dredging companies will present the 
scope of dredging, the timeframe, transportation routes, treatment and storage sites, 
anticipated impacts and public health risks, mitigation measures. The ESMU will present the 
EMP implementation responsibilities, the grievance redress  mechanism  (GRM)  including 
GRM entry points related to the dredging subcomponent. Information on dredging activities, 
including timeframe, transportation routes, the GRM, public health and safety issues and 
restrictions to the public (such as ban of fishing, fish breeding, wading and swimming in the 
lakes) will be disclosed prominently around the lake, at all village committee buildings, and in 
the local media (newspaper). Public hearings will be organized by the ESMU of the PMO on 
a semi-annual basis to solicit public opinions and requests, and adjust the dredging plan 
accordingly. 

 
Solid waste 

201. The water hyacinth and other aquatic plants of Suoqian Port will be removed, as a result, 
which will generate large quantity of solid waste by mechanical control method (for details 
please see para. 81). The debris of dead water hyacinth and other aquatic plants will be 
cleaned up in a timely manner to avoid re-deposition in the lakes then sent to nearby pig 
farms or transported to local sanitary landfill by local sanitation department after drying out.  

 
6.6． Impacts and mitigation measures during the proposed three subcomponents operation 

phase 
 

Engineered wetland and Qinggang Lake/Qingshan Lake Rehabilitation 

202. The impacts anticipated during operation for component 2 are summarized in Table 6-15. 
 

Table 6- 15 Anticipated impacts during operation for the proposed engineered wetland and 
Qinggang Lake/Qingshan Lake rehabilitation 

Impact on Issue Impact 

Water quality 

Accidental discharge of 
toxic WW from the 

Tuanchengshan WWTP to 
the wetland 

Overloading and malfunctioning of wetland 
would result in lake water pollution 

Influent volume during 
rainy season (overcapacity 
with combined effluent from 

WWTP and storm water) 

Air (odorous 
gases) 

Regular de-silting and 
de-sludging of PSs, channels 
and box culverts, engineered 

wetland 

Odorous gas emissions during maintenance 

Noise Operation of pumps Noise 90-99dB(A) 

Solid waste Sludge  

 
a. Water quality 
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203. Sediment disturbance resulting from the change of hydrological conditions may impact the 
effects of water quality improvement expected from the subcomponent. The lakes involved 
in the proposed three subcomponents are shallow; during hydraulic circulation, the water in 
the lakes turns from static conditions to flowing conditions, which may result in sediment 
disturbance and the release of contaminants into lake water. Since the level of disturbance 
mainly depends on the flow velocity, the impacts will mainly show near the connections 
between the channels and the lakes. At the early stage of component operation, the sudden 
change of lake hydrological conditions will lead to the redistribution of sediments. After a while, 
with gradual decrease of sediment at the scoured areas, the sediment disturbance will be no 
longer significant. During detail design, the gates between the channels and the lakes will be 
adjusted to trumpet type to decrease the flow rate and consequent sediment disturbance. 
Mitigation measures will be undertaken based on the proposed three subcomponents 
monitoring activities, reducing the water circulation to the appropriate rate. 

204. Eutrophication. Dredging will improve water quality of the lakes eventually. However, 
dredging may accelerate release of nitrogen and phosphorous from sediment and at the 
same time significantly reduce water plant and animal which consume a large portion of 
nutrients, thus resulting in excessive nutrients in the water. Excessive nutrients, in particular 
phosphorus, will increase algal growth. Algal bloom did happen to Taihu lake and Waishahu 
lake shortly after their dredging. It is estimated by Huangshi Polytechnic Institute that total 
nitrogen and total phosphorous will be greater than 2.0mg/l and 0.15 mg/l respectively after 
dredging. By considering the situation in Cihu similar to Taihu and Waishahu, that is shallow 
depth of the Cihu lake (about 1.6 meters in depth) and high temperature during May to 

October (about 18-29 0C), algal bloom is likely to occur if no mitigation measures are taken. 
 
205. Multi-microbial bioremediation will be applied to prevent algal blooms. The bacteria added into 

lake help decompose organic pollutants and purify water. This technology has been 
successfully applied in Dianchi Lake, Yunnan Province. An early warning system with the 
monitoring of water quality (Chl-a, TN, TP) and environmental factors (water temperature 
and number of consecutive days) will be established for determining if the bacteria should 
be added into the lake. 

 
Table 6- 16 Proposed multi-microbial bioremediation system against potential algal blooms in 

the lakes after dredging 
Risk 
level 

Chl-a 
(μg/l) 

Nutrients 
(TN and TP) 

Temperature 
(0C) 

Number of 
consecutive days 

of Sunshine 

Mitigation measures 

I 
>60 TP>0.1 

mg/l TN>2 mg/l 
T<10 >10 Bacteria which can survive 

at low temperature will be 
added into the lake 

II 
10<T<20 7<d<10 

III 
20<T<25 2<d<7 Bacteria will be added to 

the area where high 
nutrients are found 

IV 
T>25 d>2 Bacteria will be added into 

the entire lake 

 
206. Influent quality (effluent from Tuanchengshan WWTP). The effluent from the 

Tuanchengshan WWTP will be treated in the engineered wetland in order to support the 
achievement of water quality target of Cihu Lake. The quantity and quality fluctuation of 
wastewater discharged from Tuanchengshan WWTP may lead to the overloading and 
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malfunctioning of the wetland. Tuanchengshan WWTP was completed and put into operation 
in December 2010. The secondary WWTP has a treatment capacity of 40,000m3/d. Its 
effluent is designed to reach Class 1A (GB18918-2002). Its performance data in 2016~~2017 
is shown in para. 125. The full compliance of its effluent quality has been realized so far. 
 

207. Since the influent will include WWTP effulent and rainwater,there will be minor impacts in dry 
season when WWTP effluent quantity (at a capacity of 40,000 t/d currently, and 80,000 t/d 
in 2020) can ensure normal operation. In seriously flooding season, the vent pipe set up at 
the downstream wetland inlet will be used to directly release rainwater into the Ci Lake. 

 

208. To ensure long-term and sustainable operation of the engineered wetland, the following 
measures will be implemented: (i) The engineered wetland will be designed with anti-
seepage HDPE liner on the bottom and around the sides; (ii) Plants will be harvested and the 
substrate will be replaced regularly to avoid substrate clogging; (iii) Accumulated sludge will 
be cleaned up regularly to prevent it from entering the lakes and settling to the bottom, 
causing secondary pollution due to its high organic content.(iv) A monitoring system will be 
developed and implemented to monitor influent and effluent quality. The system will be linked 
to the monitoring system of the Tuanchengshan WWTP. 

 
209. The Huangshi Water Resources Bureau will be responsible to manage and maintain the 

improved lakes and channels, and its responsibilities may include periodical ecological 
dredging, ecological restoration, etc. Regular water and sediment monitoring of lakes and 
channels will be carried out. Monitoring will also include ecological balance monitoring to 
ensure there is no growth/proliferation of invasive species. 

 

Air pollution (odorous gases) 
 
210. Major odor problems during operation are not expected. Regular cleaning activities for 

pumping stations, channels and box culverts will lead to the release of H2S and NH3 with 
adverse impacts on air quality within a limited scope. Odor of Level 2-3 will be generated, 
which is expected to affect the area within 100m. However, since the proposed three 
subcomponents locations are at a certain distance from residential areas,  the expected 
impacts  are minor.  Removed  sludge  from the engineered wetland will be transported to 
the sludge treatment plant in sealed containers. Removed silt and sludge from the pumping 
stations, channels and box culverts will be transported to the municipal landfill in sealed 
containers. 

 

Noise 

 
211. Noise during operation will mainly arise from the operation of lift pumps. The operation of 

pumps will generate relatively high noise at a level of 80~85dB, which may impair the hearing 
of operators and nearby residents. Low-noise equipments with vibration isolation will be 
selected, and the pumps will be installed with soundproof enclosure, and a greenery belt will 
be planted outdoors. The residual impact will be acceptable. According to the domestic EIA, 
the Class  2  requirements  of  ―Environmental  Quality  Standard  for  Noise‖  (GB3096-2008)  
can  be satisfied at a distance of 12m from the pumping house in the daytime and at a distance 
of 40m at night. The noise level can further drop to 33dB at a distance of 50m. 

 
Table 6- 17 Projected Attenuation of Pump Noise during Operation 

Major Noise Average Distance from Noise Source (m)/Noise Level (dB(A)) 
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Source Noise Level 
dB(A) 

10m 20m 50m 100m 150m 200m 

Pumps 80-85 50 45 33 26 21 18 

 
 

212. Noise emissions are also expected during transportation of sludge from the engineered 
wetland to the sludge treatment facility, which is expected at the level of 70-80dB(A). 
According to the projection in the domestic FSR, the generated noise will attenuate to 50dB 
at a distance of 10m  in  compliance  with  Class  2  requirement  of  ―Environmental  Quality  
Standard  for  Noise‖ (GB3096-2008) both in the daytime and at night. 

 

Impact on Biological Resources 

 
213. The operation of the proposed new subcomponents facilities is not expected to generate 

significant impacts on biological resources. A key mitigation measure is to properly maintain 
all vegetation cover, and inspect all lakeshore stabilization sites. If signs of failure are 
discovered, a repair program will implemented immediately. The lakes will require 
maintenance dredging from time to time. However, such activities will be short term, 
infrequent, and will not cause irreversible impacts on aquatic life. 

 

Wastewater pipelines in Xialu and Tieshan Districts 

214. The impacts anticipated during operation for the propoed component of wastewater pipelines 
in Xialu and Tieshan Districts are summarized in Table 6-16 and detailed in the following 
paragraphs. 

 
Table 6- 18 Anticipated impacts during operation for wastewater pipelines in Xialu and Tieshan 

Districts 
Impact on  Activities Notes 

Water Quality  Operational malfuncation  

Noise Operation of pumping stations Noise level of 70-80dB(A) 

Health and safety Occupational health and safety  

     

 
a. Water Quality 
 
215. Pollution Reduction. In general, the operation of the sewer network will significantly reduce 

the pollution loadings from urban area to receiving water bodies. 
 
216. Emergency response plan. An emergency preparedness and response plan will be 

formulated and put in place before the wastewater pipelines in Xialu and Tieshan Districts 
becomes operational. The emergency preparedness and response plan will address, among 
other things, training, resources, responsibilities, communication, procedures, and other 
aspects required to respond effectively to emergencies associated with the risk of accidental 
discharges. Appropriate information about emergency preparedness and response activities, 
resources, and responsibilities will be disclosed to affected communities. 
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b. Noise 
 
217. Pumping stations. Noise impacts caused by the operation of four proposed sewage 

pumping stations is mainly from the pumps at the level of 70-80dB(A). The pumping station 
will be constructed in form of semi-buried structures, and accordingly it is projected that the 
noise levels at the site boundary of PSs will be 45-48dB(A) for the daytime and 40-43dB(A) 
at night. The targeted Class 2 of ―Environmental Quality Standard for Noise(GB3096-2008). 
To further control the noise impacts, the sewage PSs are designed with efficient acoustic 
mitigation measures, such as adequate thick walls, soundproof doors, and double-glazed 
windows, using low-noise equipments, and building a buffer belt of trees around the stations. 
The external appearance of the pumping stations will be designed to harmonize well with the 
surrounding landscape. 

 
c. Health and safety 
 
218. Occupational health and safety. Wastewater pipelines operators may be injured by slips, 

trips and falls on wet floors; or by splashes of hazardous liquids; they may suffer cuts and 
pricks from sharp tools, contusions, etc. They are exposed to hazards related to work in 
confined spaces. The following measures will be implemented to safeguard the safety and 
health of operators: (i) use safety shoes or boots with non-slip soles; (ii) wear personal 
protective equipment and chemical resistant clothing to avoid exposure of skin or eyes to 
corrosive and/or polluted solids, liquids, gases or vapors; (iii) post safety instructions in each 
workshop regarding the storage, transport, handling or pouring of chemicals; (iv) check 
electrical equipment for safety before use; verify that all electric cables are properly insulated; 
take faulty or suspect electrical equipment to a qualified electricity technician for testing and 
repair; (v) wear safety goggles in all cases where the eyes may be exposed to dust, flying 
particles, or splashes of harmful liquids; (vi) wear respiratory mask in the sludge dewatering 
and de-odor workshops and when moving and transporting sludge; and (vii) obey all safety 
instructions concerning entry into confined spaces, e.g., check atmosphere for oxygen or for 
poisonous gases, use respiratory protection equipment if needed, have a co-worker stand 
guard in case of need for help, etc. Moreover, all workers will undergo periodic examinations 
by occupational physician to reveal early symptoms of possible chronic effects or allergies. 
Finally, health and safety will be incorporated into the regular staff training programs. The 
safety and health of the workers are therefore safeguarded. 

 
 
 
 
 
 
 
 
 

Chapter VII Alternatives analysis 

7.1 Environmental Considerations 
 

219. During the proposed three subcomponents development, various alternatives have been 
proposed, screened against technical, economic, social, energy efficiency and 



119 

 

 

environmental criteria. In terms of the environmental consideration for the alternatives, the 
primary objective was to identify and recommend options with the least adverse 
environmental impacts and maximum environmental benefits. Key environmental factors 
used in comparing the alternatives are listed as follows: 

 
(i) Compliance with the relevant policies and plans; 
(ii) Environmental criteria, such as emission reduction, air (odor), noise, water quality impacts 

etc 
(iii) Ecosystem restoration; 
(iv) Degree of community disturbance 
(v) Investment and operation cost; 
(vi) Sediment reuse; 
 
220. The major local government master plan and action plans include (i) the Outline for Eco-

environment Planning of Pilot Zones for Overall Reform on the Construction of a  Resource-
saving  and  Environmentally-Friendly  Society  in  Wuhan  City  Agglomeration,  (ii) Huangshi 
Urban Development Master Plan (2005-2020), (iii)  Urban Wastewater Sector Plan of 
Huangshi Municipality (2008-2020), (iv) Urban Storm Drainage Sector Plan of Huangshi 
Municipality (2010-2020), (v) Urban Environmental Sanitation Sector Plan of Huangshi 
Municipality (2008-2020) and (vii) Planning of Comprehensive Environmental Improvement 
and Aquatic Ecological Rehabilitation Projects for Cihu Lake in Huangshi. 

 
221. The Outline for Eco-environment Planning of Pilot Zones for Overall Reform on the 

Construction of a “Resource-saving and Environmentally Friendly” Society in Wuhan City 
Agglomeration29  highlights the pollution control and protection of water environment by 
implementing comprehensive environmental improvement and ecological rehabilitation 
projects in the Wuhan City Agglomeration. 

 
222. Huangshi Urban Development Master Plan (2005-2020) clearly identified all the water bodies 

in Huangshi as Class III30 except the section of Yangtze River upstream of Huangshi Power 
Plant (Class II). At the same time, it also requests to complete the wastewater interception 
pipelines around Cihu Lake and Qingshan Lake in order to achieve the 100 percent 
wastewater collection rate. 

 
223. Urban Wastewater Sector Plan of Huangshi Municipality (2008-2020) prioritizes the 

construction of wastewater interception system for Cihu Lake catchment, the rehabilitation 
of the sewage network in the central urban areas and the completion of the sewage system 
for Hexi catchment. 

 
224. Urban Storm Drainage Sector Plan of Huangshi Municipality (2010-2020) identifies the 

projects in relation to storm drainage in the 9 planned storm water catchment basins. 
 
225. The Planning of Comprehensive Environmental Improvement and Aquatic Ecological 

Rehabilitation Projects for Cihu Lake in Huangshi developed in 2008 analyzes the existing 
environmental problems of Cihu Lake Basin (covering the surface of 71.69km2 including 
Qingshan Lake and Qinggang Lake) for the horizons of 2012 (short term) and 2020 (long 
term). Specific environmental improvement and ecological rehabilitation projects have been 

                                                
29 Wuha  Cit  Agglo e atio  efe s to the ― + ‖ egio al e o o i  o ple  o sisti g of Wuha  a d  othe  ities ithi  k  
f o  it i ludi g Hua gshi, E zhou, Hua gga g, Xiaoga g, Xia i g, Xia tao, Tia e  a d Qia jia g, as app o ed  the e t al 
go e e t of P.‘.C as pilot zo es fo  o e all efo  to de elop ― esou e-sa i g a d e i o e tall  f ie dl ‖ so iet  i  De e e  

. 
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proposed including wastewater interception, lake dredging, hydraulic circulation between 
water bodies and rehabilitation of lake ecological system. 

 
226. As mentioned above, these plans aforementioned focus on wastewater collection and 

treatment, solid waste management, eco-rehabilitation, lake clean-up, and capacity building 
in environmental monitoring. These plans were fully considered during the design of the 
proposed three subcomponents, therefore the proposed three subcomponents are fully in 
line with the stated objectives of these plans. The subcomponents are not only the 
subcomponents of the Project, but also the subcomponents of these plans. 

 
7.2  With-Project and Without-Project Scenarios 
 

Engineered wetland and Qinggang Lake/Qingshan Lake Rehabilitation 

227. At present, Cihu Lake, Qingshan Lake and Qinggang Lake have been seriously polluted by 
receiving industrial and domestic wastewater and non-point source pollution in the last 
decades. The water quality is worse than Class V, and the lake ecosystem is degraded. 
There is evidence showing the heavy metals contamination of accumulated sediment in the 
lakes. In the without-Project scenario the local ecosystem would continue to deteriorate 
because of the contaminated sediments and the pollutants from point sources and non-point 
sources. 

 
228. A comprehensive solution was proposed for environmental improvement and eco-restoration 

of the lakes. Effluent from WWTP and runoff will be further treated in the engineered wetlands; 
sediment dredging will remove one of the pollution sources to water, flora and fauna in the 
aquatic environment and will improve the environmental quality and contribute to the 
rehabilitation of the offshore ecosystem; and the establishment of ecological lake 
embankment protection will contribute to the restoration of lake shore ecosystem. The high 
quality effluent that meets the Class IV surface water quality standard from the wetland and 
the removal of contaminated sediments are expected to significantly improve the aquatic 
environment of the lake basin. The biodiversity of the lakes will be improved as the 
establishment of the flora and fauna along the lake shore. The subcomponents will also be 
an aesthetics and aquatic landscape in the central urban area of Huangshi, providing the 
opportunity for public recreation and learning knowledge about engineered wetland. More 
important is that the subcomponent will demonstrate the establishment and operation of the 
engineered wetland in the urban area to mitigate the adverse environmental impacts of 
effluent from existing WWTP. Thus gradually the rehabilitation of the lake ecosystem would 
be possible and the residents‘ living standard would be improved. 

 

Wastewater pipelines in Xialu and Tieshan Districts 

 
229. Large volumes of untreated wastewater would be continuously discharged into the lakes and 

Yangtze River under the without-Project scenario, resulting in continued severe pollution. 
The environmental quality of the ecosystem may continue to deteriorate.  The situation will 
gradually become worsened along with the pressure ascribed by growing population and 
urbanization, economic development, weakened competitiveness of the city and its 
attractions for outside investment, and the further improvement of the standard of living for 
its citizens. 

 
230. The subcomponent coupled with the completion and upgrading of sewerage networks will 
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intercept and treat all of the wastewater in the Daye Lake wastewater catchment basin; and 
the establishment of sewage network will fill the gap in the wastewater catchment. As a result, 
the amount of pollutants entering the Daye lake will be reduced; wastewater management in 
Huangshi will be significantly improved; and the people living in the urban area of Huangshi 
will benefit from the reduction of pollution. Although the with-Project scenario has certain 
adverse impact during construction and operation, the impact will be temporary and localized 
and can be minimized through proper implementation of the mitigation measures. 

 
7.3  Alternative Designs 
 

Engineered wetland  

231. Comparison of treatment options. Tuanchengshan WWTP is applicable to the Class 1A 
emission standard in GB18918-2002, and Cihu lake water quality target at this stage is 
Class IV, and its long-term target is the Class III water quality. However, the main gaps 
between are organic pollutants and N,P, eutrophication and other pollutants. In order to 
protect the lake water quality, Tuanchengshan WWTP effluent needs to be further treated 
before being discharged into the lake. Three schemes were considered in the FSR:  

 
Table 7- 1 Three schemes were considered in the FSR 

Scheme 

Scheme 1: 
Class A effluent  

treated by 
engineered 

wetland 
(recommended

) 

Scheme 2: 
Class A effluent by 

advanced 
denitrogen and 

phosphorus 
removal 

Scheme 3: 
Class A effluent directly 

discharged into the 
lake 

Main contents 
About 40 ha of engineered 
wetland 
and ancillary facilities 

Advanced treatment within 
the WWTP 

Construct a 3km pipeline with a 
diameter of 1.0m to lift pump 
station 

Investment 236 million yuan 120 million yuan 84 million yuan 

Operation cost 0.16 CNY/m³ 0.45 CNY/m³ 0.08 CNY/m³ 

Environment 
Effects 

The main water quality 
indicators reach the Class 
IV-V standard, protect the 
Cihu lake water quality, 
while replenishing Cihu 
lake and reducing water 
transfer 

In addition to TN, the main 
effluent water quality 
indicators reach the Class 
IV-V standard, guaranteeing 
the Cihu lake water quality, 
while replenishing Cihu lake 
and reducing water transfer 

The water discharged to the 
Shengyang port and then 
discharged to the Yangtze River, 
the total pollution is not reduced; 
rather than to reduce pollution of 
the Cihu lake and improve the 
connection between lakes and 
rivers 

 Source: based on the domestic FSR. 

As shown in the above, the addition of advanced nitrogen and phosphorus removal is more difficult; 
and the new effluent by Yangtze River pipeline cannot be implemented due to policy 
constraint; whilst Tuanchengshan WWTP reconstruction is not feasible. Combined with the 
overall planning and special planning, engineered wetland scheme is recommended. 

 
232. Comparison of wetland types. As mentioned earlier, engineered wetlands can be divided 

into three categories, for the treatment of WWTP effluent, which is as follows: 
 

Table 7- 2  Comparisons of engineered wetland treatment schemes 

Factors 
Scheme 1: Horizontal 

subsurface flow engineered 
wetland 

Scheme 1: Vertical 
subsurface type of 
engineered wetland 

Scheme 2: Surface flow 
engineered wetlands 
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Capacity 80,000 ton/day 80,000 ton/day 80,000 ton/day 

Wetland area More than 16 ha More than 10 ha More than 80 ha 

Process 
Characteristics 

The water surface of the 
wetland is below the 

substrate layer, and the flow 
of water flows through the 

process unit from the 
substrate layer in a horizontal 
flow pattern. The main body 

of the soil layer and the 
substrate layer, the filler is 
more complex, can play a 
plant, microbial and inter-

substrate synergies 

Wet water flow direction 
and the root layer are vertical, 
the surface is usually a good 

permeability of the sand layer, 
intermittent water. Oxygen in 

the atmosphere is better 
transmitted into the wetlands, 
improve the treatment effect 

Water level is shallow, 
the water flow is slow, with 

the horizontal flow of the flow 
along the wetland surface 

through the processing unit, 
wetlands generally filled with 
soil, sand, or other substrate 
material, water supply plant 

fixed root system 

Construction 
difficulties 

General Complicated Simple 

Operation 
Management 

The construction costs 
are higher and the 

management is also more 
complex than the surface flow 

engineered wetlands 

Operation and 
maintenance are complex, 
regular maintenance and 
management are needed 

Process is relatively 
simple, construction, 

maintenance and 
management are relatively 

simple 

Investment Middle High Low 

Operation 
Costs 

Middle High Low 

Land 
Occupation 

Middle Low High 

Process 
Limitations 

Construction and 
operation costs are high 

Only suitable for use in 
warm areas, construction 

costs higher than the surface 
flow and horizontal 

subsurface flow engineered 
wetlands 

In the cold season the 
surface will be frozen, not 

suitable for cold areas 

Source: based on the domestic FSR. 

 
In view of limited land use availability, surface flow engineered wetland cannot be used. 
vertical subsurface flow engineered wetland requires less land occupied, but the 
construction and investment cost is higher and the operation and maintenance are 
complicated. The horizontal subsurface flow engineered wetland and vertical subsurface 
wetland have higher construction investment costs with less land occupation. In 
combination of local characteristics and land use conditions, horizontal subsurface flow 
engineered wetland is recommended as the main body, and vertical surface flow 
engineered wetland is recommended as addition. 

 
The wetland system to be constructed is a combination of subsurface engineered wetland 
and surface wetland. The subsurface flow engineered wetland is the main unit for the 
removal of water pollutants. The removal of water pollutants is realized mainly through plant 
absorption, ion exchange adsorption of microorganisms, microbial degradation and 
transformation. The removal rate of the main pollutants in the engineered wetland to the 
water body can reach: COD≥50%, SS≥60%, NH4 + -N≥45%; TP≥35%. Surface flow 
engineered wetland can further purify to ensure that the water quality to meet the 
corresponding standards, combined with landscape construction, by use of plant 
characteristics to create wetland landscape effect, reflecting the advanced design of 
ecological wetland. 



123 

 

 

 
233. Feasibility analysis of engineered wetland treatment 

The proposed downstream wetland expansion is a composite vertical wetland, which is 
better than that of vertical subsurface wetland and horizontal wetland individually.  
(1) COD variation along the course 
In the summer, the COD removal rate of composite vertical flow is 71.36%. The composite 
vertical wetland has a rapid adsorption process at the inlet end, and the COD removal rate 
is 39.65% of the total removal rate at 0 ~ 20cm of the inlet end. In the case of composite 
vertical flow engineered wetlands, most of the organic matter in the process of flowing down 
the sewage is efficiently removed by substrate adsorption, developed plant root adsorbtion 
or absorption. 
In winter, composite vertical engineered wetland’s removal rate of COD is slightly reduced 
at 32.78%, which is 38.58% lower than in summer. In the winter, the COD removal rate of 
0 ~ 20cm is higher than that in the vertical wetland, accounting for 35.49% of the total 
removal rate, and the COD is slowly decreasing after 20cm. 
 
 (2) TP variation along the course 
In the summer, the removal rate of TP was 93.56% in the composite vertical flow 
engineered wetland. For the composite vertical flow engineered wetland, at the inlet end of 
0 ~ 20cm, TP has a rapid adsorption degradation process, by which the TP quickly is 
reduced from the initial 3.10mg/L to 0.51mg / L, where the removal rate of TP is 89.27 %, 
And the dissolved phosphorus reduces from the initial 1.32mg / L to 0.22mg / L, in which 
the removal rate is 94.65% of the systemic dissolved phosphorus removal rate. 
This fully shows that the strong plant and microbial absorption and transformation at the 
distance from the filler adsorption. In the descending cell 60 ~ 100cm, there is a release 
stage of phosphorus, this section of O2 depleted, sewage through an anaerobic process, 
so that the concentration of dissolved phosphorus temporarily increased, coupled with the 
deposition of the suspension of the impact of TP. There is a certain rise. During the process 
of sewage flow through the upstream flow, the effluent gradually experiences an oxygen 
and aerobic process, so that the concentrations of dissolved phosphorus and TP are 
decreased gradually until the final effluent concentration was 0.16,0.20mg/L, respectively. 
It can be seen that most of the suspended phosphorus in the effluent is removed and the 
effluent dissolved phosphorus accounts for 80% of TP. 
The removal of TP and dissolved phosphorus mostly occurres at the influent end of the 
composite vertical flow engineered wetland, and the removal rates of TP and dissolved 
phosphorus in the combined vertical flow engineered wetland are 83.77% and 86.97% of 
the total removal rate. 
In winter, the removal rate of TP in composite vertical flow engineered wetland is 27.56%, 
and the removal rate of dissolved phosphorus greatly decreases to 9.47%. 
 
 (3) Nitrogen variation along the course 
In the summer, the removal rate of composite vertical engineered wetland NH4

+-N was 
38.87%, the removal rate of NO3-N was 91.40%, and the removal rate of TN was 50.17%. 
The NH4

+-N content of the experiment was higher, and sufficient nitrification was the key 
factor to remove NH4+-N and TN. In the composite vertical flow engineered wetland, the 
effluent alternately flows through the anaerobic zone and the aerobic zone on the surface, 
which is favorable to the nitrification and denitrification reaction of the nitrogen-containing 
pollutants. Therefore, the nitrification intensity is slightly higher than that of the subsurface 
engineered wetlands in which Nitrogen has created good conditions. 
The removal rate of NH4

+-N was high at 0 ~ 20 cm, and the removal rate of NH4
+-N was 

78.45%, which was mainly due to the influent NH4
+-N, NO2--N or NO3-N, the NO3-N 

concentration in the effluent increased, and the decrease of NH4
+-N concentration 
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increased the removal rate of TN in the composite vertical flow engineered wetland. This 
segment accounts for 40.38% of the TN removal rate of the system. At the inlet end of 20 
~ 40cm, the concentration of NH4

+-N was increased due to the large amount of organic 
nitrogen in the influent to NH4

+-N, but the NO3-N concentration in the section continued to 
increase, indicating that the nitrification reaction was still occur. The concentration of NH4+-
N decreased to the lowest point and the NO3-N concentration increased to the highest point 
for the composite vertical flow engineered wetland downstream flow at about 60cm. At the 
inlet end of 60 ~ 80cm, it can be considered as anoxic section, and the denitrification is 
strong. The removal rate of NO3-N in this section accounts for 50.12% of the NO3-N removal 
rate. At the inlet end of 80 ~ 100cm, the sewage has experienced a suspended layer of 
suspended matter, resulting in NH4

+-N, NO3-N, TN concentrations have increased to 
varying degrees. The effect of the upstream pool is relatively weak due to the high efficiency 
of the decontamination of the composite vertical flow engineered wetland.  
In winter, the composite vertical current engineered wetland’s removal rates of NH4

+-N, 
NO3-N and TN reduce to 7.15%, 25.51% and 15.89% because the removal of NH4

+-N is 
mainly through evaporation, medium adsorption and nitrification denitrification. At low 
temperatures, the NH4

+-N evaporated through plants and soil greatly reduces, and 
microbial metabolic activity in the medium is slowed down, adsorption of NH4

+-N is 
weakened, thus reducing the overall removal rate of NH4

+-N. Due to the reduced NH4
+-N 

removal rate，the pollutant degradation rule is not so obvious. In the winter, the composite 
vertical flow engineered wetland maintained a certain denitrification capacity, indicating that 
this is an important way of winter wetland denitrification. Studies have shown that more 
than 85% of nitrogen removal in engineered wetlands is from denitrification. 
 
The composite vertical flow engineered wetlands have a good ability to remove COD, NH4

+-
N, TN and TP, the removal rates in summer are 71 .63 %, 38 .87 %, 50 .17 % and 93 .56 
% the removal rates in winter are 32.78%, 7.15%, 15.89% and 27.56 %. 
Based on the above information and the effluent quality of Tuanchengshan WWTP, the 
main water quality indicators after wetland treatment are as follows: 

Table 7- 3 Predicted Concentration of Wetland Water Effluent (unit: mg/l) 
Items COD TN TP 

Influent 19.33 10.9 0.364 

Effluent 
Summer 5.48 5.43 0.023 

Winter 13.00 9.16 0.264 

GB3838 -2002  Class IV water 

standard 
30 1.5 0.1 

GB3838 -2002  Class V water 

standard 
40 2.0 0.2 

Source: based on the domestic FSR. 

 
It can be known from the above table that engineered wetland has a certain ability to purify 
the sewage, and COD in the water can meet the Class IV water standard in “Surface Water 
Environmental Quality Standard” (GB3838-2002), but the total quantity of nitrogen and 
phosphorus is subject to season, and the treatment effect is not stable. Besides, the water 
quality cannot reach the Class V water standard in “Surface Water Environmental Quality 
Standard” (GB3838-2002). Taking into account the larger scale of the subcomponent, the 
reaction time is longer, the effluent quality is better than the predicted results. This 
evaluation is only a brief analysis of wetland processing capacity without mandatory 
requirements for wetland water, the specific treatment effect should be tested and 
improved by the contractors in the wetland operation in order to reach the ideal water 
quality. 
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234. Comparison of substrates. The selection of the substrate is of great significance to the 
effect of the engineered wetland system on the treatment of sewage. All physical and 
chemical properties of the substrate may affect its effect on the treatment of sewage. At 
present the application of more soil, pebbles, plastics, slag, ceramics, activated carbon, 
natural rock and mineral materials. Each substrate has its own advantages and 
disadvantages. The choice of substrate should follow the following principles: light weight; 
loose capacity is small; there is sufficient mechanical strength; specific surface area, high 
porosity; a porous inert carrier; no harmful substances, good chemical stability; head loss; 
good shape factor, strong adsorption capacity; high filtration rate, long working period, large 
water production, good water quality; use cheap packing; saving infrastructure investment. 

 
235. Engineered wetlands commonly used substrate are soil, sand, gravel, gravel, broken tiles, 

minerals (vermiculite, zeolite, bauxite, bentonite), peat, organic materials and industrial by-
products such as blast furnace slag, slag, steel slag, fly ash, etc., concrete blocks after 
processing. Screening can also be used as substrate. Most of the engineered wetlands use 
gravel and construction gravel as the substrate, where the main problem is that soil and 
fine sand and other small particle size substrate is easy to plug and produce surface flow, 
and large particle size substrate is not easy for construction and maintenance. Taking into 
account the construction costs, it is recommended to make full use of local resources. In 
the subcomponent, broken stones and gravel at the quarry near Huangshi are 
selected as the main substrate. 

 
236. Substrate configuration. The structure of engineered wetland affects the growth of wetland 

plants, which affects the purification effect of engineered wetlands. The engineered wetland 
system with different combinations of matrices affects the growth and biomass of wetland 
plants, thus affecting the ability of plants to absorb pollutants. Under the condition of 
substrate, the microbial activity of the rhizosphere is different, which leads to the 
decomposition, transformation and removal of pollutants in the rhizosphere 
microorganisms, which ultimately affect the purification capacity of the engineered wetland 
system. Water and water distribution area of the substrate is generally 80-100mm diameter 
gravel, distributed throughout the bed width. The inlet and outlet should be filled with larger 
gravel to prevent clogging. In order to improve the removal rate of phosphorus in 
engineered wetland, it can arrange the substrate with phosphorus function in the 
appropriate position of engineered wetland inlet and outlet, and strengthen phosphorus 
removal. There was no significant difference in the treatment effect of different particle size 
substrates (10-60mm). The recommended particle size of the treated area was 20-30mm, 
which could prevent clogging and facilitate operation and maintenance. 

 
237. Selection of plants 
 Principles of plants selection 

According to the domestic and foreign research results of engineered wetland sewage 
treatment and engineering experience, the principles of engineered wetland plant selection 
are:  wetland plants with strong ability to purify water pollutants;  plants with root system 

and high biomass;  plants with strong anti-freeze, heat resistance, resistance to pests 

and diseases of wetland plants;  use of local or local natural wetlands in the surviving, 

the surrounding environment has a strong ability to adapt to the wetland plants;  use 

management and management of wetland plants; high value of the wetland plants; to 
beautify the environment, the landscape effect of good wetland plants. 
 
 Types of Plant 
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The role of wetland plants in engineered wetlands can be summarized into four aspects: 
direct absorption and utilization of nutrients in sewage, filtration, adsorption and enrichment 
of heavy metals and other toxic and harmful substances; for the root zone aerobic microbial 
oxygen, for a variety of biochemistry The occurrence of the reaction to provide a suitable 
redox environment; to enhance and maintain the transmission of water in the media to 
prevent wetland clogging; plant roots secreted enzymes, degradation of organic pollutants. 
According to statistics, the world's more than 6700 kinds of higher wetland plants, 
engineered wetland WWTPs, but dozens of commonly used are the following: 
1 Typha angustifolia L. typhaceae 
2 Phragmites communis Trirn. grass family 
3 Coixlanchryma_jobiL·var·ma_yuen Roman  Stapf grass family 
4 Zizania caduciflora Hand. grass family 
5 Oplismenus compositus grass family 
6 Juncus effuses L. rush family 
7 Scirpus validus sedge family 
8 Eriocharis valleculosa sedge family 
9 Canna generalisBai1ey. Cannaceae 
10 Acorus calamus Araceae 
11 Iris kaempferi Iridaceae 
12 Iris tectorum Iridaceae 
13 Oenanthe stolonifera (Blume) umbelliferae 
14 Veronica anagallis Scrophulariaceae 
15 Ranunculus japonicus Ranunculaceae 
16 Sagittaria sagittifolia. Alismaceae 
17 Alisma orientale (Sam) Juzep. Alismaceae 
18 M. arvensisL·var·pipevauscens Lamiaceae 
19 Cyperus alternifolius sedge family 
20 Cyperus nigrofuscua sedge family 
21 Nymphaea tetragona nymphaeaceae 
22 Nelumbo nucifera nymphaeaceae 
23 Equisetum ramosissimumDesf. dubile (Roxb) Hauke. Equisetaceae 
24 Arundo donax grass family 
25 Pontederia cordata Pontederiaceae 
26 Iris pseudacorus L Iridaceae 
27 Iris keampferi Sieb Iridaceae 
28 Sagittaria sagittifolia L Alismaceae 
29 Monochoria korsakowii Regel et Maack Pontederiaceae 
30 Lythrum sakicaria L Lythraceae 
 
According to the special report “Measures to Recover Plant Diversity and Ecology in 
Huangshi Wetland” in “Huangshi Plant Diversity Protection and Plan Technical Report” 
(College of Horticulture & Forestry Sciences, Huazhong Agricultural University), there are 
18 main advantageous plant communities in Huangshi’s local lake – Wanghu Lake, 
respectively: 
Wild grass community, bristles water chestnut + Nymphoides + spider-shaped mussel 
algae community, North water Shexian + Liriodendron community + cow felts + spear-like 
mussel community, Arundo donax community, sub-ophiopogon grass community, rat grass 
community, Cercidae + Cynodon dactylon, Cynodon dactylon, Chrysanthemum morifolium 
L., Roasted Grass + Wild Carrot Community, Cynodon dactylon, Carpenton Community, 
Platycladus orientalis Community, Carex Lepidium + Cynodon dactylon Community, 
Abutilon + Carassius auratus Community. 
There are diversified types of wetland plant communities in the Wanghu Lake area, and 
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they are widely spread with high diversity index, but the diversity of community in shadow 
water area is generally not high. From the vertical structure of the community, the 
distribution of water, floating water, floating leaves and submerged macrophytes are 
distributed in the Wanghu Lake area, and the distribution of high community (2m or more) 
is less. From the distribution range and type of the community, And the aquatic community 
in the shallow water area is mainly composed of Nymphoides, Bristles, Brassica napus, 
Lotus, and Beixiu, Polygonum viviparum, cocoon grass, licorice grass, quinoa community, 
seasonal flooding area mainly to Ziyunying, rat weed grass, through the spring grass, 
mountain Shen Yi, Cynodon dactylon, Japanese amur foxtail, goose Grass, fake grass and 
other communities as the main distribution. 
Studies also show that the plant body can complete pollution control through their own 
functions, and water candle, ryegrass, rhizoma acori graminei and butterfly flowers have 
obvious effect on removing nutritive pollutants; mushroom, arrowhead, Scirpus 
Tabernaemontani, reeds, windmill grass and vetiver grass significantly affect sewage BOD 
effect; cattail, windmill grass, latifolia L. Typha and Sparganium have different functions on 
the assimilation and adsorption of heavy metal pollution. 
Therefore, according to the characteristics of the Cihu lake, the local species investigation 
and the type and quality of the sewage treated, the local species reed, cattail, water onion, 
calamus and the iris of the landscape are better as the main engineered wetland plants; 
and at the same time, in order to improve plant diversity and plant coverage, enhance the 
stability of engineered wetland ecosystem and anti-interference ability, improve the effect 
of engineered wetland sewage treatment, extend the service life of engineered wetland, 
and arrange the vertical distribution of plant community. 
 Plant Configuration 

Plant density can be selected according to the type of plant, reed, cattail, water onion, iris 
spacing, and plant spacing is 15cm. Planting time should be selected in the spring. To 
choose the best planting time depends on each plant variety. In order to improve the effect 
of low temperature season purification, engineered wetland plants take a certain rotation: 
in autumn and winter, ryegrass, cress and other plants with low temperature performance 
can be planted. 

 
238. Comparison of embankment forms. The following embankment forms were choosen 

according to the actual situation: 
Scheme 1: Sloping or stepped structure similar to natural slope protection. The general 
use of wood structure or simulating special machine tool plant can withstand current and 
wave erosion and plant living space, maintain the basic form of the original river slope, to 
maintain the original ecological environment relatively stable, and meet the requirements 
of slope protection. 
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Figure 7- 1 Sketch of slope or stepped type structure imitating natural revetment 
Source: based on the domestic FSR. 

 
Scheme 2: A sloping structure with riprap protection 
Natural stones or stones are usually thrown into a protective structure layer, and the riprap 
structure layer can be formed directly on the bank slope, and also can form a wide water 
between the bank slope and the slope. The natural crevice of riprap is used to maintain the 
mutual conservation between water body and soil, and to provide living space for organisms 
and meet the requirements of bank slope protection. 

 

Figure 7- 2 Sketch of sloped structure type with riprap protection (Local landscape stone) 
Source: based on the domestic FSR. 

 
Scheme 3:Grass block, ecological concrete, stone cage bedding and ladder-type structure 
The grass, ecological concrete hollow block (ball, block, brick), stone cage bedding are 
used as protective materials, staggered masonry, forming a slope or ladder, using the 
structure of resistance or slope erosion of ship wave, using the structure itself and the 
hollow tube soil provides a friendly living space for students. It will conserve soil and water, 
and meet each other's needs, to optimize the hard interface of traditional gravity walls from 
the lake water soil conservation. 
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Figure 7- 3 Schematic diagram of grass block, ecological concrete, stone cage bedding and 
stepped structure 

Source: based on the domestic FSR. 

 
Scheme 4: Ecological reconstruction type of vertical embankment 
Under normal circumstances, upright structure should not be adopted for ecological 
revetment. When unavoidable, it is necessary to construct foundation for the growth of 
water depth in front of the upright wall according to the characteristics of river channel. By 
adopting the bagged ecological composite soil, ecological gabion, bedding plants, building 
type, uplift type or ditch hanging small section on the shore, it will create a physical basis 
for the local growth of aquatic plants, restore coastal aquatic plants, the ecological 
environment of upright type revetment optimization. 
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Figure 7- 4 Sketch of front lifting structure of upright revetment wall 

 

Figure 7- 5 Sketch of front ditch type and suspended structure of erected revetment wall 
Source: based on the domestic FSR. 

 
In addition, for the inevitable use of vertical structure of the revetment, improve the 
revetment wall of air permeability and plant root growth space from the revetment structure 
material type on the use of new block structure. 

 

Figure 7- 6 Schematic diagram of new block retaining wall structure 
Source: based on the domestic FSR. 

Scheme 5 Composite structure type 
Composite structure type can generally be divided into straight under the oblique and 
oblique inclined type. In the case where the width of the river channel is limited, it is 
necessary to use the circular pile, steel sheet pile or plate wall to form the lower vertical 
protection structure, and can set the water supply soil mutual exchange and conservation 
of the gap, the upper slope area is used natural slope protection structure The When the 
conditions to improve the height of the vertical barrier, should consider the oblique inclined 
structure, and should be through the hole through the water to enhance the permeability of 
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the vertical wall section, to provide ecological and environmental value. 

 
Source: based on the domestic FSR. 

 

Figure 7- 7 Sketch of lower straight inclined revetment structure 

 
Figure 7- 8 Schematic diagram of oblique revetment structure 

Source: based on the domestic FSR. 

 
 
 
 
 
 
 
 
 

 Scheme 6 Composite structure type 
The main structure of revetment structure consists of three parts: protective belt, ecological 
wetland (or trough) belt and imitation natural bank slope belt. Protective belt structure 
design should be used for small, riprap embankment inhabited two-row wooden structure, 
the top elevation of 30cm in general often above the water level, according to practical 
water level comprehensive analysis should be determined. The wetland must adapt to the 
emergent plants, floating plants, hygrophytes / hydrophilic growth succession, provide 
habitat and spawning and breeding space. The natural bank slope can be formed by plants 
to form a natural type of bank slope with certain protective effect, and a slope transition 
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environment from water to land, which can meet the natural cohesion requirements of land 
and water ecosystem. 

 
Figure 7- 9 Schematic diagram of composite revetment structure 

Source: based on the domestic FSR. 

 
Scheme 7(recommended)  

After comprehensive consideration, the subcomponent adopts the following revetment 

structure. 

 

Figure 7- 10 Sketch of revetment structure 
Source: based on the domestic FSR. 

 
Metasequoia or Taxodium  Pterocarya Stenoptera, willow, paper mulberry 
Carex 
Purple loosestrife foot of masonry block backfill    
Ring stake    
Nutrient covering soil      
Ecological concrete cover 
Riprap     
Nonwoven geotextiles 

The total length of the ecological bank rest is about 8,727m. 

239. Seepage-proofing design 
When the original soil permeability coefficient is greater than 10-8m / s, an impermeable 
layer should be built, and generally, the following measures are to be taken: 

 
 Cement mortar or concrete anti- permeability: waterproof cement and mortar anti-permeability 

treatment is taken at the back bottom or side of the bricks or masonry, or use concrete bottom 
and side walls, according to corresponding construction requirements. 

 Plastic film for impermeability: film thickness should be greater than 1.0 mm, at both sides of 
the padded geotextile to reduce the plant roots and the impact of ultraviolet light on the film. 
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High density polyethylene (HDPE) is preferred. Laying requirements should meet the "high-
density polyethylene (HDPE) geomembrane anti-seepage engineering technical specifications" 
and other professional requirements. A 5cm sand layer is uniformly laid above geotextile. It 
should reduce the impact of high-density polyethylene (HDPE) film on the substrate layer 
(construction gravel, gravel, etc.) to protect the high-density polyethylene (HDPE) film from 
leakage. 

 Clay for impermeability: when clay is used for impermeability, the clay thickness should be not 
less than 60cm with stratified compaction. Clay and bentonite can also be mixed for mixed 
materials, and ti should lay an anti-impermeable layer not less than 60cm to improve the original 
soil seepage capacity. 

 Tuanchengshan WWTP in this subcomponent  deals with not only domestic sewage, but also 
industrial waste water, coupled with the construction site of engineered wetlands in the upper 
reaches of the Cihu lake, the surface of the natural slope is slightly titled to the lake, in order to 
prevent leakage of sewage into the Cihu lake, impermeability design is recommended to be 
used at the bottom and the side. Plastic film impermeable material – high-density polyethylene 
(HDPE) is used for the impermeability level’s design to ensure that the sewage does not leak, 
protecting the security of the Cihu lake’s water environment. HDPE film has the following 
characteristics: 

 Anti-aging performance 
 Impermeable film has excellent anti-aging, anti-ultraviolet, anti-decomposition ability and can 

be used exposed, the material life of 50 - 70 years; 
 Anti-plant roots 
 HDPE impermeable film has excellent anti-puncture ability and can resist most of the plant 

roots; 
 Low cost and high efficiency 
 Generally, using the HDPE impermeable film can save about 50% cost, improving the 

componnent’s economic benefits; 
 Environmental-friendly and non-toxic 
 Impermeable film materials are non-toxic environmentally friendly materials, and impermeable 

principle is general physical changes without producing any harmful substances. 
 

240. Water storage structure – selection of dam types 
It is an important means to realize the utilization of rainwater resources in the water storage 

structure. Common types of water storage structures are sluice, masonry dam, concrete 
dam, rubber dam, steel dam and other types. 

 
Scheme 1 (recommended): Rubber Dam 
Rubber dam, also known as rubber sluice, is to use high-strength synthetic fiber fabric to 
form the skeleton, inside and outside the coated rubber to do protective layer, processed 
into tape, and then anchored to the bottom plate into a sealed dam bag inflated with water 
to form a bag dam. Rubber dam in the application of more examples, the technology is 
mature, single span length is generally 50m ~ 100m. Dam body can be inflated and 
collapsed, flood control freely, the crest can overflow, and be adjustable according to the 
need of the dam height, control the upstream water level, to bring irrigation, power 
generation, shipping, flood control, tide and other benefits. Rubber dam compared to the 
form of steel gates can save investment. Its operation and maintenance is of convenience, 
in non-flood season using water pipes to fill the dam bag water storage; while in flood 
season, without affecting the river flood. The landscape effect is good. In dam bag 
manufacturing factory, the installation is simple, with short construction period. The 
disadvantage is that rubber dam bag is easy to aging, vulnerable to man-made damage; 
needs supporting drainage pumping station, and there is a need to be equipped with 
professional operations. 
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Scheme 2: Steel dam is a new type of dam composed of the dam, bottom horizontal axis, 
hydraulic opening and closing equipment with huge dam drainage capacity, and landscape 
effect after water conservancy is better. It controls the gate through the hydraulic lever with 
tilted operation, flexible operation and convenient without flocking flood water. Steel dam 
gates should be more common, the main structure is simple, the dam body to open and 
close the operation is simple, hydraulic hoist operation is reliable and so a little, and the 
collapse of the operation can be lying down to the river, which does not affect the river 
flood. The main drawback is the large one-time investment, and it is necessary to carry out 
routine maintenance towards the bottom horizontal axis and hydraulic hoist. 
 
Scheme 3: Flap gate is a traditional type of water conservancy control and retaining gate. 
When the gate overcurrent water is 0.3-0.5m deep, it can flush automatically to discharge 
the flood. The flap gates are easy to operate, and the flap doors can automatically open 
the gates with the lift of the water level in rivers. The additional hydraulic opening and 
closing facilities can forcibly open and close the gate when the shaft failure occurs. Under 
normal circumstances, the flip gate does not require manpower management, the use of a 
long period of time. After the impacts of less leakage, daily operation and maintenance 
costs are smaller. The construction period is small. So it is used more. The main 
shortcomings of flap doors encountered in the flood may be affected by the river branches 
and garbage block cannot automatically overturned, the need to use hydraulic hoist forced 
to flip, bearing and water aging damage, the need for regular maintenance or replacement 
of hydraulic open and closed system so that daily operation and maintenance need manual 
work, and the appearance is not beautiful. 
 
The wetland design water level is 17.50, Cihu lake water level is 16.63m (Yellow Sea 
elevation), in order to ensure the downstream wetland water level, and 30m in the upper 
reaches of Lijiafang interchange, it is planned to establish a rubber dam; rubber dam for 
low head and large span dam can simultaneously achieve river flood discharge and water 
storage function. The current height of the river is 14.16m, planned gate elevation of 
14.50m. So the dam height is 3.0m and the dam length is 30m.  

 
241. Energy-saving transformers are selected, and its power factor can reach up to 0.90 or 

more after compensation; energy-efficient lighting (such as LED energy-saving lights) is 
used. All electric fields are installed with a meter measurement. The overall lighting and 
local lighting are combined. 

 
242. The main water-saving methods of water-saving appliances and equipment are: limited 

water, time limit, timing control. The main items and equipment in the subcomponent 
include faucets, toilet flushing equipment and so on. Faucet is the most widely used, at the 
largest number of washing water, with a wide water-saving valve (water-saving pad). The 
general can save more than 50%. Toilet water washing equipment is the focus of building 
water. In the subcomponent construction process, water-saving toilet, water-saving valves 
and other water-saving equipment are used and selected. 

 
243. Other water-saving measures 

(1) Water supply and drainage planning and design 
The following water saving schemes should be taken into account in the water supply and 
drainage planning: 

Establish the concept of recycled water.Tap water, rainwater and sewage should be 
included in the scope of consideration to optimize design of the system. 

Establish rainwater collection and re-use system; set up recycled water system to reuse 
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waste water and rainwater after treatment. 
 (2) Water-saving at pipelines 
The premise of saving water is to prevent leakage. The main location of leakage is the 
pipeline, and tap water pipe leakage rate is generally about 10%. It is recommended to use 
a good quality pipe and rubber ring flexible interface. In addition, it should strengthen the 
daily pipeline leakage detection work. 
 (3) Turn rainwater into resources 
Utilizing rainwater can turn waste water into resources. Rainwater is not only used for 
greenery residential areas, but also as the freshwater resources in the wetland. Rainwater 
savings can also reduce the city’s rain and flood pressure and expected rain load, reduce 
investment in rainwater pipelines. Rainwater recycling saves a lot of tap water and provides 
water for urban residents’ life.  

 

Wastewater pipelines in Xialu and Tieshan Districts 

244. Pipe material selection. This subcomponent  involves a large quantity of sewage pipelines 
with high investment. This, it is necessary to consider both cost and pipe performance, 
delivery, convenient construction and maintenance, etc. According to pipe usage practices 
in Huangshi area, it is recommended to use reinforced concrete pipe and socket type of 
rubber ring in this subcomponent . When the geological condition is poor, the water level is 
high, the pipe diameter is large and it is difficult to construct, the HDPE pipe is adopted. 
Ductile iron pipes are used in sewage pressure pipes when crossing obstacles or in special 
locations. 

 

Qinggang Lake/Qingshan Lake Rehabilitation 

a. Lake Sediment Dredging 
 
245. Sediment treatment alternatives. For the dredging of lake sediment, six alternatives have 

been considered for the treatment of removed sediment, including (i) natural dewatering (ii) 
mechanical dewatering; (iii) solidification; (iv) Dewatering + Solidification; (v) vacuum 
preloading;(vi) Dewatering Sludge with Geotextile Tube. In the six options, Option (i), (ii), (v) 
and (vi) will require large land occupation with a long processing cycle. They tend to result in 
secondary pollution during final disposal; and the resulting sediment product is difficult for 
utilization. Although Option (iii) will have less land occupation, it requires large amounts of 
chemicals for solidification, and keep the high water content (about 60 percent) in the treated 
sediment which may lead to secondary pollution during the treatment process. The method 
efficiency is greatly subject to weather conditions. Therefore, despite slightly high treatment 
cost, alternative (iv) is recommended since it can effectively deactivate the contaminants in 
sediment and reduce its water content to 35-40 percent for final reuse/disposal with small 
land occupation and short processing cycle. 

 

246. Sediment reuse/disposal alternatives. For sediment disposal and reuse, there are five 
options considered in the design, i.e. sanitary landfill, and reuse as soil conditioner or 
construction materials. Sanitary landfill and incineration are not the cost-effective solution 
respectively in view of large land use and capital investment/operation cost. Additionally in 
terms of environmental impacts, sanitary landfill could not eliminate environmental pollution, 
but just delays the process; the air pollution resulting from incineration is of great concern to 
the public in the PRC nowadays. The treatment process required for the reuse of treated 
sediment as construction materials is costly, and it is difficult to identify potential users for 
such a large amount of sediment removed. Since the laboratory test results of the treated 
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sediment at PPTA indicated that the quality of sediment can meet the relevant PRC 
standards it is recommended to reuse the removed sediment as soil conditioner for greenery 
purpose in Huangshi, which in principle has been accepted already by local landscaping 
authority, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter VIII Information Disclosure, Consultation and 

Participation 

8.1 Public Consultation and Information Disclosure during New Subomponents 
Preparation 

 

247. Information disclosure and public consultations have been conducted during the course of 
EIA preparation in accordance with the PRC Interim Guideline on Public Consultation in EIA 
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(2006), and ADB Safeguard Policy Statement (2009). 
 
248. Information disclosure. Since the involvement of domestic EIA consultants for these three 

new subcomponents, three rounds of information disclosure have been conducted with the 
progress of EIA preparation to cover the subcomponent-affected population in a broad and 
accessible manner, as detailed in the table below. For all of the information disclosures, 
contact names, phone numbers and email addresses of the IAs, EIA institutes and 
responsible authorities were included. During the information disclosure, no objection and 
concern related to the proposed three subcomponents has been received. 

 
Table 8- 1 Information Disclosure for the three new subcomponents 

NO CONTENTS ORGANIZED BY DATE LOCATION 

 

1 Receipt of draft 
domestic EIS and 
TEIARs 

Huangshi Municipal  
EPB& 

Huangshi PMO 
2017-3-14 

Official Website of Huangshi Municipal   

EPB: http://hshb.gov.cn/index.php  

 
 
 
2 

Posters summarizing 
key project features, 
anticipated 
environmental impacts 
and mitigation 
measures 

Sichuan Shunlantian 
Environmental 
Protection Technology 
consulting Co., Ltd.& 

Huangshi PMO 

2017-3-15 

2017-5-11 
 

125 residents and 5 institutions for 
downstream wetland expansion 
subcomponent 

50 residents for Phase II Qingshan and 
Qinggang Lake rehabilitation component 

 
 
3 Abridged edition of the 

Chinese EIA report 
Huangshi Municipal  
EPB &Huangshi PMO 

2017-4-12 
Official Website of Huangshi Municipal  
EPB: http://hshb.gov.cn/index.php  

    Source: HEPB 

 

249. Public Consultation: Public consultation was conducted during the proposed three 
subcomponents preparation. During March and May 2017, the public consultation related to 
environmental aspects of the proposed three subcomponents was also implemented by the 
means of questionnaire survey and interviews by the PMO. Before that, the LIEC provided 
comments on the draft questionnaire and emphasized the importance of carefully identifying 
potentially affected people and including them in the consultation process.The public 
consultation provided an opportunity for the stakeholders to understand the proposed three 
subcomponents including the scope of components, construction methods to be conducted, 
benefits and potential environmental impacts and also to voice their views, concerns, and 
suggestions; also gave an opportunity for Huangshi PMO and the IA to present the initial EIA 
findings and proposed environmental mitigation measures and to respond to the views, 
concerns and suggestions raised by the stakeholders. The stakeholders who attended the 
consultation included potentially affected people, nearby residents and their representatives, 
and the representatives from all the subcomponent IAs and relevant government 
departments. 

 
250. The public consultation undertaken by the PMO is summarized in Table 8-2. Photographs of 

information disclosures and consultations are presented in Figure 8-1. 
 

Table 8- 2  Summary of Public Consultation during EIA Preparation 

http://hshb.gov.cn/index.php
http://hshb.gov.cn/index.php
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Consultation Approach – Questionnaire Survey (downstream wetland expansion 
subcomponent) 

Date of questionnaire distribution 
March 2017 

Questionnaires distributed 
125 among residents living in/around the project-affected 
communities/villages 

Questionnaires responded 125 

Age group distribution ≤30: 12/125 (9.6%); 

31-50: 30/125 (24.0%); 

>50: 83/125 (66.4%). 

Male-female ratio Male 62 (49.6%) – female 63 (50.4%)  

Occupation Management: 9/125 (7.2%) 
Office clerk: 18/125 (14.4%)  
Technician: 23/125 (18.4%) 
Others: 60/125 (48.0%) 

Unknown: 15/125 (12.0%) 

Education background High school and below: 45/125 (36.0%)  
Technical secondary school: 18/125 (14.4%)  
Junior college: 13/125 (10.4%)  
Undergraduate: 24/125 (19.2%) 
Unknown:35/125 (28.0%) 

Consultation Approach - Interview(downstream wetland expansion 

Date March 2017 

No. of interviewees Representatives of 5 project-affected government departments 
and street communities/village communities, including: 
municipal urban administration bureau , municipal utility 
administration bureau, Tuanchengshan community and 
Keershan community in Xialu District, Huangshi Mingsheng Real 
Estate Development Co.,Ltd. 

Consultation Approach – Questionnaire Survey(Phase II Qingshan and Qinggang 
Lake rehabilitation component) 

Date of questionnaire distribution May 2017 

Questionnaires distributed 50 among residents living in/around the project-affected 
communities/villages  

Questionnaires responded 50 

Age group distribution ≤30: 6/50 (12%); 

31-50: 18/50 (36%); 
>50: 26/50 (52%). 

Male-female ratio Male 28 (56%) – female 22 (44%)  
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Occupation Management: 3/50 (6%) 
Office clerk: 5/50 (10%)  
Technician: 8/50 (16%) 
Others: 23/50 (46%) 
Unknown: 9/50 (18%) 

Education background High school and below: 23/50 (46%)  
Technical secondary school: 8/50 (16%)  
Junior college: 7/50 (14%)  
Undergraduate: 6/50 (12%) 
Unknown:6/50 (12%) 

       Source: based on information provided by PMO. 

 
 

 

 

  
 

Figure 8- 1 Posters in Concerned Communities & Internet Information Disclosure 
(March-May2017) 

Source: HEPB 

 

8.2  Summary of Public Consultation Results 
 

251. The questionnaire survey carried out among the population living and working around the 
subcomponent sites revealed that 99 percent of the respondents are in favor of the proposed 
three subcomponents and the remaining 1 percent is indifferent. 

 
252. The interviews with 5 concerned institutions (street committees) showed the 100 percent 

positive feedback which clearly indicated the support of concerned community 
administrations to the proposed three subcomponents implementation. 
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253. Major environmental concerns expressed by the potentially affected persons included: (i) 

possible noise pollution during construction; (ii) air pollution from vehicles during 
construction; and (iii) land acquisition and resettlement. The consulted public made some 
comments on the proposed subcomponent preparation including: (i) the need to develop and 
implement a complete EMP; (ii) during construction period, the environmental mitigation 
measures should be properly implemented; and (iii) after construction is completed, the 
environmental protection management should be strengthened to ensure compliance of the 
discharge of all pollutants and to avoid any pollution accidents. Meanwhile, concerning 
environmental approval by environmental authorities, the consulted public requested that the 
national approval procedures must be strictly respected and followed, and the environmental 
management authorities should play an active role in the construction supervision in order to 
take preventative and control measures against the environmental issues associated with 
the proposed three subcomponents. All the above points have been considered in the EIA 
preparation. 

 
254. Suggestions and concerns of the consulted public have been incorporated in the EIA and 

EMP. Those concerns that are beyond the scope of the EIA, such as a resettlement and land 
acquisition issues, have been conveyed to relevant authorities. 

 
255. All of the consulted relevant government agencies expressed their strong support to the 

proposed three subcomponents and their willingness to undertake the corresponding 
responsibilities for the proposed subcomponent environmental administration. 

 
8.3  Future Information Disclosure and Consultation and Grievance Redress Mechanism 

(GRM) 
256. Information disclosures and public consultations to safeguard the environment and local 

communities will continue throughout detailed design, construction and operation phases. 
The implementing agencies (IAs) and HPMO (through the ESMU) will be responsible for 
organizing the public consultations, with the support of the environmental safeguard 
specialists (as external monitor) and social safeguard specialists of the loan implementation 
consultancy. The contractors will be required to communicate and consult with the 
communities in the project area of influence, especially those near construction sites and 
transportation routes.  
 

257. Grievance Redress Mechanism (GRM). The original GRM in the CEIA (dated May 2012) 
suggests a Project GRM framework. At inception stage of loan implementation, the grievance 
redress mechanism (GRM) was established in compliance with ADB‘s SPS (2009) 
requirement to prevent and address community concerns and assist the Project to maximize 
environmental and social benefits. The GRM complies with the existing PRC legislative 
framework. A Public Complaint Unit (PCU) was established, coordinated by the environment 
and social management unit (ESMU) of the PMO. The PCU will instruct contractors and 
construction supervisors if people complain about the Project. The PCU will coordinate with 
the local government and the EPB, if necessary, and is supported by the environmental 
consultants of the loan implementation consultancy services. So far, the Project GRM is 
effective and no environmental complaint has been received since the project started. 
Although the latest EMR (dated March 2017) identified no information boards in place on 
some construction sites, the PMO explained that the information boards (including GRM) 
were erected on all construction sites, and there were some boards being damaged and have 
been repaired.  

 
258. The GRM was presented and discussed with potentially affected persons during public 
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consultation.The original GRM in the CEIA (dated May 2012) remains valid and will be used 
for these proposed five subcomponents.Eye-catching public notice boards will be set at each 
site to inform on the purpose of the proposed three subcomponents activity, the duration of 
disturbance, the responsible entities on-site (contractors, CSCs, IAs), and the project level 
Grievance Redress Mechanism (GRM). Contact information of all GRM entry points and the 
Project Public Complaints Unit‘s (PPCU) will be disclosed on the construction site information 
boards. Consultation will focus on public complaints about public nuisances from construction 
activities, such as noise, odor nuisance, dust, traffic disturbance, as well as public concerns 
about the environment and resettlement. 

 
259. Given the environmental sensitivity and community health and safety concerns related to the 

lake dredging component (including dredged material treatment, transport and disposal), 
special focus will be set on consultation of potentially affected people for the dredging 
activities. The consultation process will include (i) a public meeting before dredging activities 
start; (ii) information disclosure at all relevant sites prior to construction; and (iii) regular public 
consultation through community meetings during after completion of dredging activities. The 
pre-dredging public meeting will be organized by the HPMO and the IA, with the support of 
the LIEC, the DIs and the dredging companies. The meeting will involve all communities in 
the area of influence, including all communities and villages around the 2 lakes and the Ya‘er 
Pond and along the transportation routes. The dredging companies will present the scope of 
dredging, the timeframe, transportation routes, treatment and storage sites, anticipated 
impacts and public health risks, and mitigation measures. The ESMU will present the EMP 
implementation responsibilities, the grievance redress mechanism (GRM) including GRM 
entry points related to the dredging component. Information on dredging activities, including 
timeframe, transportation routes, the GRM, public health and safety issues and restrictions 
to the public (such as ban of fishing, fish breeding, wading and swimming in the lakes) will be 
disclosed prominently around the lake, at all village committee buildings, and in the local media 
(newspaper). Public hearings will be organized by the ESMU of the PMO in collaboration with 
the dredging companies on a semi-annual basis to solicit public opinions and requests, and 
adjust the dredging plan accordingly. 

 
260. Environmental information will be disclosed by ADB as follows: 
 
(i) The CEIA is available for review at www.adb.org. 
(ii) Copies of the domestic EIAs will be made available on request. 
(iii) All the environmental monitoring reports during loan implementation will be available at 

www.adb.org. 
 

 

 

 

 

 

 

 

http://www.adb.org/
file:///C:/Users/C0D/backup/www.adb.org
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Chapter IX Environmental Management Plan, Monitoring 

Program 

261. Since the proposed scope changes have identical institutional arrangements, anticipated 
environmental impacts and mitigation measures with the original components and the whole 
Project, the original Environmental Management Plan (EMP, 2007) will remain valid and still 
applicable to the proposed scope changes. However, due to location changes from the 
proposed three new subcomponents, the environmental monitoring program in the original 
EMP (May 2012) are updated for the new environmental sensitive receptors alongside the 
proposed three new subcomponents. For details see the Appendix 2.  
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Chapter X Mitigation cost 

262. The environmental migitation costs of the proposed three subcomponents are shown below: 
All these costs are already included in the Project budget. The mitigation cost data of Hydraulic 
Recirculation Subcomponent (canceled in January 2017) is unavailable, therefore, here the 
relevant cost remains counting on the newly proposed three subcomponents, and will be 
updated at PCR. 

Table 10- 1 Mitigation cost of the proposed downstream wetland expansion 
subcomponent 

Duration Factors Impacts Mitigtion measures 
Expected 

effect 

Cost, 
Ten thousand 

CNY 

Construction 
period 

Water 
environment 

Treatment of 
construction 
wastewater and 
domestic sewage 

1) During construction 
period, set septic tank ,. 
2) Construction wastewater 
can be reused after 
precipitating in grit basin 

No discharge 20 

Atmospheric 
environment 

Construction dust and 
noise 

Install protective fence for 
construction, reduce the 
influence of flying dust and 
noise on surroundings. 

Reduce the 
influence of 
pipe network 
operation on 
environment 

5 

Flying dust control  

Vehicle cleaning: watering 
on the construction sites 
and access roads; 
vegetation should be 
recovered after works on 
temporary land is finished. 

Ensure that 
the ambient 
air of 
sensitive 
reeoptors 
meet class-2 
standard of 
(Ambient Air 
Quality 
Standard) 
(GB3095-
2012) 

5 

Control of vehicle fue,l 
oil and exhaust gas 

Timely maintain, select 
environmental friendly 
mechanical equipments 

Vehicle 
exhaust gas 
should reach 
the emission 
standard  

20 

Acoustic 
environment 

Noise control  

Reasonablle schedule for 
construction duration; 
reasonably lay out 
construction sites, reduce 
noise level of equipments; 
construct temporary barrier 
in specific area. 

Meet the 
daylight 70dB 
requirements 
of 
Environment
al Noise 
Emission 
Standard of 
Construction 
site  

8 

Solid waste 

Temporary soil piling  

After the soil is abandoned, 
the topsoil should be 
backfilled. Plants will be 
planted after earthing. The 
rest part should be delivered 
to the specific piling site. 

Prevention 
and control of 
water and 
soil loss 

12 

Treatment of 
construction waste 
and domestic waste 

The construction waste 
should be cleared timely; 
garbage collection device 

Avoid 
secondary 
pollution from 

10 
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Duration Factors Impacts Mitigtion measures 
Expected 

effect 

Cost, 
Ten thousand 

CNY 

should be set for domestic 
waste and cleared timely. 

construction 
waste and 
domestic 
waste 

Ecological 
environment 

Ecological 
environment of 
construction site 

Vegetation recovery; staged 
construction, greenery while 
constructing, establish 
ecological supervision 
department 

Beautify 
landscape, 
reduce water 
and soil loss 

8 

Operation 
period 

Water 
environment 

Engineered wetland 

Regularly monitor the 
effluent of wetland; 
seepage-proofing for the 
bottom of wetland and edge. 

Ensure that 
the effluent of 
wetland 
meets the 
requirements
; prevent and 
control 
groundwater 
pollution 

25 

Toilet 
Set septic tanks in 7 places 
along and discharged to the 
Tuanchengshan WWTP   

Not 
discharge to 
surface water 
body directly 

5 

Acoustic 
environment 

Pumping station and 
pump room 

Pump room should be 
closed and take noise and 
vibration attenuation 
measures  

Meet class-2 
standard of 
Environment
al Noise 
Emission of 
Industrial 
Enterprises 
(GB12348-
2008) 

6 

Solid waste 
Domestic garbage 
treatment of workers 

Set garbage collection 
device and colllected by 
environmental sanitation 
department 

Not disposal 
randomly 

2 

Total 126 

Source: domestic EIS 
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Table 10- 2  Mitigation cost of the proposed wastewater pipelines in Xialu &Tieshan Districts 

Duration and Impact 
factors 

Impacts Mitigation measures 

Cost, 
Ten 

thousand 
CNY 

Construction 
period 

Air pollution Construction dust 
Watering on the construction site and access 
road regularly 

10 

Wastewater 
Construction 
wastewater 

Construct temporary settling pond 10 

Noise Construction noise 
Set acoustic shield or mobile protective 
screen 

10 

Solid waste 
Garbage and 

abandoned soils 
Transported to designated landfill 50 

Operation  
period 

Noise Pump station noise Install sound insulation doors, windows 10 

Ecology Ecological restoration Greenery 10 

Total 100 

 Source: domestic TEIAR. 



 

 

Table 10- 3 Mitigation cost of the proposed Phase II Qingshan and Qinggang Lake rehabilitation 

Duration Factors Impacts Mitigation measures Expected effect Cost, 
Ten thousand CNY 

Construction 
period 

Water pollution
 source 

Domestic sewage Set settling pond and temporary desilting tank 
Recycling, no discha

rge 

5 

Construction waste
water 

Set settling pond, temporary flood interception
 ditch on the side of lake, set temporary chan
nel 

5 

Air pollution so
urce 

Flying dust and vehi
cle exhaust Enclosure; watering, fencing 

Less influence on 

surroundings 
5 

Solid waste 

Construction waste Transported to designated landfills No influence on 

surroundings 

20 

Household garbage 
Entrust sanitation department to collect, trans
port and dispose properly 

5 

Noise Construction noise 

Choose low-noise construction machinery an
dadvanced technique, reasonably schedule w
orking time for various construction machineri
es. 

Meet the applicable 

standard 
- 

Operation p
eriod 

Water pollution Domestic sewage 
After treatment through septic tank, reused for
 vegetation irrigation 

No significant 

influence 
5 

Solid waste 

Garbage 

Transported to designated landfills 
No influence on 

surroundings 

5 

Pump station sedim
ent 5 

Noise Pumps 
Install damping device and have sound insula
tion with walls. 

No significant 

influence 
2 

Total  57 

Source: domestic TEIAR. 
 



1 

 

 

Chapter XI Conclusions  

263. The proposed five subcomponents will bring better environmental benefits and improve social 
and economic development in Huangshi. The Environmental Management Plan (EMP) of the 
Project was updated to address the proposed change. The environmental monitoring program 
was also updated correspondingly. The domestic EIAs and this addendum conclude that all 
identified impacts can be mitigated to acceptable levels if the measures defined in the updated 
EMPs are carefully implemented and monitored.  
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Appendix 1 Approval of Domestic EIA 

 (dated on 12 April 2017) 
  
 

Approval to domestic EIS of the downstream wetland expansion subcomponent 
http://hshb.gov.cn/art.php?id=18138 

 
 
 
 
 
 
 
 
 
 

Approval to domestic TEIAR of wastewater pipelines in Xialu and Tieshan Districts component 
http://hshb.gov.cn/art.php?id=18139 

http://hshb.gov.cn/art.php?id=18138
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Approval to domestic TEIAR of Phase II Qingshan and Qinggang Lake rehabilitation component 
http://hshb.gov.cn/art.php?id=18137 
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ADB – Asian Development Bank 

BOD – Biological Oxygen Demand 

COD – Chemical Oxygen Demand 

dB(A) – A-Weighted Decibel 

DI – Design Institute 

EA – Executing Agency 

EEM – External Environmental Monitor 

EIA – Environmental Impact Assessment 

EMP – Environmental Management Plan 

EMS – Environmental Monitoring Station 

ESMU – Environmental & Social Management Unit 

EPB – Environmental Protection Bureau 

FSR – Feasibility Study Report 

FYP – Five-Year Plan 

IA – Implementing Agency 

MEP – Ministry of Environmental Protection 

NO2 – Nitrogen Dioxide 

PIU – Project Implementation Unit 

PLG – Project Leading Group 

PM10 – Particular Matter smaller than 10 micrometers 

PMO – Project Management Office 

POC – Project Operating Company 

PCU – Public Complaint Unit 

PPTA – Project Preparatory Technical Assistance 

PRC – People‟s Republic of China 

RP – Resettlement Plan 

SEPP – Soil Erosion Prevention Plan 

SO2 – Sulphur Dioxide 

SS – Suspended Solids 

TN – Total Nitrogen 

TP – Total Phosphorus 

TSP – Total Suspended Particulates 

WRB – Water Resource Bureau 

WWTP – Wastewater Treatment Plant 
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Appendix 2 

ENVIRONMENTAL MANAGEMENT PLAN 

A. Scope of the Environmental Management Plan 

1. This environmental management plan (EMP) has been prepared for the ADB 

financed project 7607-PRC: Hubei Huangshi Urban Pollution Control and 

Environmental Management Project. The EMP defines all potential impacts of different 

project components and the mitigation and protection measures with the objective of 

avoiding or reducing these impacts to acceptable levels. The EMP seeks to ensure 

continuously improving environmental protection activities during preconstruction, 

construction, and operation in order to prevent, reduce, or mitigate adverse impacts and 

risks. The EMP is based on domestic EIA reports and feasibility study reports (FSR), 

and draws on the findings of the project EIA, PPTA and ADB review mission 

discussions and agreements with the relevant government agencies. 

2. The EMP defines: (i) responsibilities and authorities for EMP implementation;, (ii) 

summary of impacts and mitigation measures; (iii) environmental monitoring and 

inspection plan; (iv) institutional strengthening and training plan; (v) reporting 

requirements; (vi) public consultation plan, (vii) cost estimates, and (viii) mechanism for 

feedback and adjustment. The EMP was reviewed and confirmed validity at the end  

of the detailed  design  in  order  to  be  consistent  with  the  final  project  design.  In  

January 2017, the EA requested a minor scope change to cancel the originally proposed 

subcomponent of Hydraulic Circulation including two pumping stations and 7.5 km of  

channels connecting the three lakes and the Yangtze River, instead, to add three new  

components: (i) Midstream Wetland, (ii) Sewage Pipelines in Tieshan and Xialu Districts,  

and (iii) Phase II of Qingshan Lake and Qinggang Lake Rehabilitation. The orginal EMP  

(May 2012) is hereby updated to address the above minor scope change.   

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Summary of Potential Impacts and Mitigation Measures 

4. Table 1 to Table 5 below summarize the potential impacts of the components 

during project implementation as identified by the domestic EIAs and the project EIA, as 

well as corresponding mitigation measures designated to minimize those potential 

impacts. The mitigation measures will be integrated into detailed design, bidding 

documents, construction contracts and operational management manuals, which will be 

implemented by design institutes (DIs), contractors and the implementing agency, with 

3.    During project implementation, through environmental monitoring and due diligence 
some environmental issues were identified and addressed. In 2014, industrial and 
domestic wastewater was found being discharged directly to the Ci Lake through the 
upstream wetland area.The PMO and the IA coordinated to take corrective actions and 
eliminated pollution sources and unauthorized discharge of wastewater have been 
prohibited within the project sites. In March 2017, treated sludge was temporarily stored 
onsite since the final disposal site is not determined, and sludge filter water was 
discharged into the municipal sewage pipe network without license. The PMO have 
identified final disposal site. The filtrate from the press filtration process are treated on-
site in a treatment facility to meet applicable effluent quality standard for discharge to 
municipal sewers. The relevant sections of Tables 1-5 of this EMP have been updated to 
address these issues.  
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technical support from the environment specialists under the project management 

consultancy services, under the supervision of the Huangshi Project Management 

Office (HPMO) and Huangshi EPB. The effectiveness of these measures will be 

evaluated based on environmental inspections and monitoring results to determine 

whether they should be continued or improved/adjusted. Environmental protection 

measures will (i) mitigate environmental impacts; (ii) achieve compliance with PRC 

environmental laws, regulations and standards; and (iii) protect environmental 

resources and maximize social-economic and environmental benefits 
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Appendix 2 

Table 1. Impacts and Mitigation Measures during Pre-Construction Phase 

Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

Detailed 
Design Stage dredging, 

dredged 

Lake Develop detailed dredging plans as the 
basis for the preparation of tender and bid 
documents, and civil works contracts in 
accordance with the Technical Guidelines 

DI IA, HPMO, 
HEPB 

material management for Environmental Dredging of Contaminated 
Sediments prepared by the US Army Corps 
of Engineers for the U.S; and submit to ADB 
for review. The detailed plans shall account 
for the findings of the pilot dredging study 
conducted in May-June 2012, and shall 
define (i) dredging and environmental 
objectives, (ii) exact dredging areas, (iii) 
exact dredging depths, (iv) quantity of 
sediment to be dredged, (v) dredging 
method, (vi) dredging duration and working 
hours, (vii) performance standards (to 
include both production rates, treatment 
rates, disposal rates and environmental 
pollution control), (viii) transport of dredged 
materials, (ix) treatment of dredged 
materials, (x) temporary storage or disposal 
of dredged materials, (xi) community and 
occupational health and safety 
management, (xii) contingency plan and 
emergency response plan., 
Include technical requirements and EMP 
clauses in the bidding documents and 
construction contracts for the dredging 
works. 

Spoil 
disposal 

Climate 
change 
mitigation 
and 
adaption 

All the subcomponents interventions are 
designed to improve the lakes and 
wetlands retention capacity and resilience to 
climate change impacts. 
In dry season, effluent from Tuanchengshan 
WWTP will be pumped back to the 
upstream wetland to guarantee that wetland 
will be in normal operation. In seriously 
flooding season, the vent pipes set up at the 
upstream and down stream wetland inlets 
will be used to directly release rainwater into 
the Ci Lake. 
Develop detailed spoil disposal sites 
management and rehabilitation plans; 
Submit plans to HEPB for approval. 

DI IA, HPMO, 
HEPB 

Sewage 
Sludge 
treatment 

Carry out regular sampling tests for the 
sludge from all existing and new wastewater 
treatment plants in Huangshi including those 
to be sent to Huaxin cement factory, on a 
quarterly basis until 30 June 2013; 

DI, IA HPMO, 
HEPB 

Conduct a bench scale study to ascertain 
the sludge dewatering method to be 
adopted; 

Confirm the detailed design for the sludge 
treatment facility under the Project; 

Conduct laboratory tests of the treated 
sludge to determine its suitability, through 
compliance with the Borrower's applicable 
standards for either disposal to a sanitary 
landfill or for beneficial use. 

Design seepage prevention measures for 
the sludge dewatering unit, sludge stirring 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

unit. 

Wastewater 
treatment 

Confirm influent wastewater quality and 
quantity and adjust the WWTP design based 

on actual wastewater influent quantity and 
quality. 

DI HPMO, 
HEPB 

Construction Bidding and Include environment requirements in the 
bidding documents; 

DI, Contractors IA, LIEC, 
ADB Preparation 

Stage 

contract 
documents 

Include environmental mitigation and 
monitoring clauses defined in the EMP in the 
construction contracts. 

ESMU Establish an ESMU in the HPMO HPMO EA, HEPB, 
ADB 

Updating 
EMP, site 

specific 
EMPs 

Update mitigation measures defined in this 
EMP and the component EMPs based on 

final detailed design, submit to HPMO and 
ADB for approval and disclosure. 

ESMU, LIEC HPMO, 
HEPB, ADB 

External / 
Compliance 
environ. 

Prior to construction, engage HEMS; IA, HEMS ADB 

ADB 

Prepare a compliance environmental 
monitoring plan to meet the requirements in 
the EIAs, the CEIA and the EMP. monitoring 

LIEC Include environment provisions in the TOR 
for selecting the loan implementation 
consultants; 

EA, HPMO 

Environ. 
management and/or officials from the Huangshi and Hubei 
training 

LIEC, or invited environment specialists HPMO, LIEC, 
Hubei EPB, 

HEPB 

HEPB, 
Hubei EPB, 

ADB provincial EPBs provide training on 
construction environmental management 
and implementation and supervision of 
environmental mitigation measures to 
contractors, CSCs, IA and PIU staff in 

accordance with the defined training plan. 

Internal Prepare an internal environmental 
monitoring plan to meet the requirements 
defined in the EIAs, the CEIA and the EMP. 

Contractors, 
CSCs 

HPMO, 
HEPB, LIEC environment 

monitoring 

and 

supervision 
plan 

Establish 
operational 
GRM 

Establish a Public Complaints Unit (PCU) in 
the HPMO‟s office; provide training for PCU 

members and GRM access points; 

HPMO, ESMU HEPB, LIEC, 
ADB 

Disclose the PCU‟s phone number, fax, 
address, and email to the public on City 

EPB‟s website and on information boards at 
each construction site. 

Environment Appoint EFIs within the CSCs responsible CSCs IA, HPMO 
al Field 
Inspectors 
(EFI) 

for daily inspection, monitoring, and 
evaluation of implementation of mitigation 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

measures. 

Onsite After contract award and prior to start of 
construction, assign an onsite environmental 
engineer for each contract 

Contractors CSCs, 
HPMO environment 

engineer 
(OEE) 

Consultation 
on dredging 

component 

Conduct meeting involving all communities 
in the area of influence of lake dredging and HPMO, ESMU, 
dredge material treatment, transport, 
storage and disposal, including the 

DI, Contractors, EA, ADB 

LIEC, IA, 
HEPB, Health 

communities and villages around the 3 lakes Bureau 
and the Ya’er Pond and along the 

transportation route (identified in para. 198 of 
the addendum dated July 2017). Present the 
scope of dredging, the timeframe,  
transportation routes, treatment and storage  
sites, anticipated impacts and public health  
risks, mitigation measures, and EMP 
implementation responsibilities. Present the 
grievance redress mechanism (GRM) 
 including GRM entry points related to the  
dredging component. 
Disclose information on dredging activities, 
including timeframe, transportation routes, 
the GRM, public health and safety issues 
and restrictions to the public (such as ban of 
fishing, fish breeding, wading and swimming 

in the lakes) around the lake, at all village 
committee buildings, and in the local media 
(newspaper). 

ESMU = Environmental and Social Management Unit; HEMS = Huangshi Environmental Monitoring Station; EFI = 

Environmental Field Inspectors; OEE = Onsite environment engineer; HPMO = Huangshi PMO; CSC = Construction 

Supervision Company; IA = Implementing Agency; LIEC = Loan Implementation Environment Consultant; ADB = 

Asian Development Bank; HEPB = Huangshi Environmental Protection Bureau; DI = Design Institute 

Table 2. Impacts and Mitigation Measures during Construction Phase 

Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

Surface 

water, 

Groundwater pollution 

Potential 
water 

Implement dredging activities zone by zone 
to reduce the destruction of non-polluted 
clay layers; 

Contractors 
CSCs 

HPMO, 
ESMU, 
HEPB, 
HWRB from lake 

dredging, 
lake 

Install high-precision positioning and 
monitoring system to improve the dredging 
accuracy and reduce secondary pollution; embankment 

works, 
engineered 
wetland 

Adjust the slant angle of the cutter-suction 
arm of the dredger to reduce the destruction 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who 

Implements 

Who 

Supervises 

construction of non-polluted clay layer. 

Carefully select material and laying of 
dredging tubes to prevent any leakage 
during the transport of dredged sediment; 
During dredging, conduct daily maintenance 
and inspection of pipes for early detection of 
any potential leakage and prevention of any 
subsequent impact on lake quality; 
Adopt a Performance Standard of 
suspended solids (SS) levels measured 
during dredging, whereas SS levels at the 
impact monitoring stations must be ≤130% 
of the average ambient SS levels measured 
at the control monitoring stations (see the 
monitoring plan for details). 
Adopt mitigation measures such as reducing 
the dredging rate or fitting of funnel-shaped 
“nose” or other measures described in the 
detailed Dredging Plan when the 
Performance Standard is exceeded. 
All construction vessels will be equipped 
with oil-water separators to treat the oil 
wastewater from the bilge (in particular, oily 
wastewater discharge into the lake); 
Compliance with Discharge Standard for 
Pollutants from Ship (GB3552-83) will be 
enforced; when a leakage is discovered, the 
dredge pumps will be shut down until the 
leak is repaired; 
Monitor water quality of the affected lakes 
during and after dredging in accordance with 
the monitoring plan, define corrective 
actions if necessary; 
Implement dredging machinery maintenance 
program. 
Install composite liner on the bottom of the 
temporary storage site (Yaer pond) for  
dredged sediment to prevent seepage; install 
leachate pipes forleachate collection; 
Install drainage system around the 
temporary storage site to prevent increase of 
leachate in rainy days; 
Pre-treat generated leachate from temporary 
storage in a storage tank to meet Class III 
requirements of “Integrated Wastewater 
Discharge Standard and its Revisions” 
(GB8978-1996); 
Discharge pre-treated leachate into the 
municipal sewage network and send to the 
local WWTP for further treatment; 
The filtrate from the press filtration process  
will be treated on-site in a treatment facility to 
meet class B of effluent quality standard  
(GB/T 31962-2015 Wastewater quality  
standards for discharge to municipal sewers). 
The filtrate treatment system consists of  
primary settling tank, oxidation tank and 
secondary settlement tank. The effluent are 
partly be re-circulated to the sludge reaction 
system to reduce water consumption. The  
rest is discharged to the municipal sewage  
pipe network then to Hexi wastewater 
 treatment plant for final treatment. 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

Construction Unauthorized discharge of wastewater will Contractors 
CSCs 

HPMO, 
ESMU, 
HEPB 

wastewater, 
work camp 
wastewater 

be prohibited within the project sites; 

Production wastewater generated during 
construction must be treated by bar screen 
and settling tank before being discharged 

into the municipal sewage system in 
compliance with national standards; 

Develop contingency plans for control of oil 
and other dangerous substances (Spill 
Management Plan); 

Equip all areas where construction 
equipment is being washed with water 
collection basins and sediment traps; 

Station fuel storage, maintenance shop and 
vehicle cleaning areas at least 500m away 
from the nearest water body; 

Place storage facilities for fuels, oil, and 
other hazardous materials within secured 
areas on impermeable surfaces, and provide 
bunds and cleanup installations; 

Install septic tanks together with mobile 
toilets within the project sites and work 
camps, and pre-treat wastewater from work 

camps and canteens before discharge to the 
municipal sewer in compliance with national 
standards. 

Soil Earthwork, 
spoil 
disposal 

Develop borrow pits and spoil disposal site 
management and restoration plans, to be 
approved by responsible authority (HWRB, 
HEPB); identify approved disposal sites 
(Xiongjiazhou as final sludge disposal site)  
before proceeding with works that will  
generate solid waste/construction waste; 
establish a protocol with the Huangshi  
Municipal Utilities Bureau to clarify 
the spoil quantity;get permit for the 

Contractors 
CSCs, 
LSEI 

HPMO, 
ESMU, 
HEPB, 
HWRB 

clearance of excavated earthwork; 
Manage, rehabilitate and restore temporary 
spoil disposal sites in accordance with 
approved plan by the HEPB/HWRB; 
Use watertight tippers with cover for earth 
transport to prevent spillage; The vehicles 
should be cleaned of mud when entering 

and leaving the construction sites to avoid 
contaminating the road surface; 
Conduct regular internal supervision and 
periodic external monitoring of the spoil 
disposal sites; and 

Conduct project completion audit to confirm 
that the spoil disposal sites were 
rehabilitated in accordance with the 
approved rehabilitation plan and government 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

regulations; hold contractors liable in case of 
non-compliance. Pit restoration will follow 
the completion of works in full compliance 

with all applicable standards and 
specifications, and will be required before 
final acceptance and payment under the 

terms of contracts. 

Soil erosion Strip and stockpile topsoil, cover or seed 
temporary soil stockpiles; 

Contractors 
CSCs 

HPMO, 
ESMU, 

LIEC, HEPB, 
HWRB 

Build drainage system and settling ponds at 
construction sites to minimize the soil 
erosion; 

Lay straws or cloths at the entry/exist of 
each construction site; 

Limit construction and material handling 
during periods of rains and high winds; 

Carry out lake embankment protection and 
rehabilitation works section by section with 

greening works implemented at the same 
time in order to avoid large scale soil erosion 
in rainy season; and 

Properly slope or re-vegetate disturbed 
surfaces, such as compacted pipeline 
trenches and lake banks; 

The soils on the tires of construction 
vehicles will be regularly cleaned; 

Implement soil erosion monitoring program, 
as defined in the Soil Erosion Protection 
Plan for the Project. 

Soil contami- Properly store petroleum products, Contractors 
CSCs 

HPMO, 
ESMU, 

LIEC, HEPB, 
HWRB 

nation hazardous materials and wastes on 
impermeable surfaces in secured and 
covered areas, and use the best 
management practice to avoid soil 
contamination; 

Remove all construction wastes from the 
sites to approved waste disposal sites; 

Establish emergency preparedness and 
response plan (Spill Management Plan) in 
compliance with PRC regulations and the 

Worldbank Group‟s EHS Guidelines; train 
workers on safe and diligent handling of 
chemicals to avoid accidental spills and on 

emergency response when a spill would 
occur; 

Provide spill cleanup measures and 
equipment at each construction site and 
require contractors to conduct training in 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

emergency spill response procedures. 

Solid waste Dredged 
sediment 
disposal, 
water 
hyacinth 
and other 
aquatic 
plants 
removal 
from the 
Suoqian 
Port 

Temporary store dredged sediment 
(760,200m3 dewatered and solidified with 
water content of 40%) at the temporary 
storage site of Ya‟er Pond; 

Contractors 
CSCs 

HMGB 

IA, HPMO, 
ESMU, 

LIEC, HEPB, 
HWRB Conduct leaching tests of treated dredged 

material to identify suitable application or 
disposal mechanism. Use material for 
greening application or as road basement 
material whenever possible; Dispose in Xisai 
landfill only as a last resort if pollution levels 
exceed national quality standards for 
beneficial utilization. 
The debris of dead water hyacinth and other 
aquatic plants will be cleaned up in a timely 
manner to avoid re-deposition in the lakes then 
sent to nearby pig farms or transported to local 
sanitary landfill by local sanitation department 
after drying out. 
 
 
 

Construction Provide appropriate waste collection and Contractors 
CSCs 

IA, HPMO, 
LIEC, HEPB, 

HWDC 
waste, storage containers at strategic locations 

away from surface water or sensitive 
receivers; multi-compartment collection bins 
shall be provided to facilitate the reuse, 
recycling and composting of solid waste; 

demolition 
waste 

Prior to construction, reach agreement with 
Huangshi Municipal Utilities Bureau and 
municipal waste collection services for 
regular collection of waste; 

Hold contractors responsible for proper 
removal and disposal of any significant 
residual materials, wastes and contaminated 
soils that remain on the ground after 
construction; 

Burning of waste is strictly prohibited. 

Licensed demolition companies shall be 
contracted to carry out demolition of houses; 
Maximize reuse/recycling of deconstruction 
wastes generated during the demolition (e.g. 
iron, bricks, windows, doors, steel bars etc.), 
dispose other demolition debris on municipal 
solid waste landfill or special construction 
and demolition debris landfill, subject to 

approval by HEPB. 

Air Odor from 
sediment 
dredging and other sensitive receptors such as schools 

Locate sediment pretreatment site at least 
200m downwind from residential areas and 

Contractors 
CSCs 

HPMO, 
ESMU, 
HEPB 

storage (the dominant wind direction in Huangshi is 
NE). 

Cover sediments with a layer of weed 
followed by a thin layer of soil, and then 
compact with necessary ventilation holes to 

reduce the odor emission; 

Install enclosure with dust screen or dust 
cloth around the temporary storage site to 

minimize the potential impacts on 

A2-13 



8 

 

 

  
  

Appendix 2 

Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

surrounding residents; 

The vehicles transporting treated sediment 
from the temporary treatment site must be 

covered with tarpaulin sheets; Overloading 
of these vehicles must be avoided; 

Conduct regular interviews with residents 
living adjacent to sediment pretreatment site 
and sediment transportation routes to 
identify community complaints about odor, 
and seek suggestions from community 
members to reduce odor nuisance. 

Dust Stop construction activities likely to crease 
dust when there is weather forecast of wind 
above wind force 4 or when the municipal 
government issues an early warning of air 
quality, 

Contractors 
CSCs 

HPMO, 
ESMU, 
HEPB 

Spray water on construction sites and 
material handling routes where fugitive dust 
is being generated; especially at 
construction sites involving significant 
earthwork (Qingshan Lake PS, Qingshan 

Lake Box Culvert, Panlongshan Tunnel, 
Qinggang Lake PS, Daquan Road Box 
Culvert, Wangjiaqiao Ecological Channel, 
Qinggang Lake Ecological Channel and Ci 
Lake Ecological Channel); 

Roads must be kept clean and clear of all 
dust, mud, or extraneous materials dropped 
from transportation vehicles; 

When construction takes places during dry 
and windy days, spray water on earth piles 
and exposed surfaces to suppress dust; 

Pay particular attention to dust suppression 
near sensitive receptors such as schools, 
hospitals, residential areas and wildlife 
habitats; 

Cover materials during truck transportation, 
in particular, the fine material, to avoid dust 
generation; 

Upon completion of construction, all 
construction sites will be re-vegetated with 
trees and grasses. 

Gaseous air 
emissions 
from 
machinery 

and 

Initiate a regular inspection and certification 
system for vehicle and equipment emission; 

Contractors 
CSCs 

HPMO, 
ESMU, 
HEPB 

Store petroleum or other harmful materials in 
appropriate places and cover to minimize 
fugitive dust and emission; equipment 
Equip concrete mixing plants with dust 
collector, locate them at least 200m away 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

from sensitive receptors such as schools, 
hospitals and residential areas; use 
commercial ready-mixed concrete; mixing 

cement and lime soil will not be allowed on 
construction sites; 

Maintain vehicles and construction 
machinery to a high standard to ensure 
efficient running and fuel-burning and 
compliance with PRC national emission 

standards. The “Criteria for Liquidation of 
Motor Vehicles in Use” will be strictly 
implemented to timely eliminate old vehicles 

with high fuel consumption, low efficiency 
and incompliance emission of exhaust gas. 

Air quality 
monitoring 

Conduct ambient air quality monitoring 
during construction in accordance with the 
monitoring plan. Conduct additional 

HEMS HPMO, 
ESMU, 
HEPB, ADB 

monitoring whenever necessary (e.g., if 
complaints are made by local communities). 

Noise Noise from 
construction 
activities 

Ensure that noise levels from equipment and 
machinery conform to the PRC standard of 
GB12523-90, and properly maintain 

machinery to minimize noise; 

Contractors 
CSCs 

HPMO, 
ESMU, 
HEPB 

HHB 

Apply noise reduction devices or methods 
where equipment is operating within 500 m 

of sensitive sites such as schools, hospitals 
and residential areas; 

Locate sites for concrete-mixing, and similar 
activities at least 500 m away from sensitive 
areas; 

Restrict the operation of machinery 
generating high levels of noise, such as 
piling, and movement of heavy vehicles 
along urban and village roads between 

20:00 and 06:00 the next day in accordance 
with PRC regulations; 

Noise 
monitoring, 
public 

Monitor noise at sensitive areas at regular 
intervals (refer to the monitoring plan). If 
noise standards are exceeded, equipment 
and construction conditions shall be 

HEMS, ESMU, 
LIEC 

HPMO, 
HEPB, ADB 

complaints 
checked, and mitigation measures shall be 
implemented to rectify the situation; and 

Conduct regular interviews with residents 
living adjacent to construction sites and 
transportation routes to identify community 
complaints about noise, and seek 

suggestions from community members to 
reduce noise annoyance. Community 
suggestions will be used to adjust work 

hours of noise-generating machinery. 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

Health and 

Safety 

Occupational Appoint Onsite environment engineer (OEE) Contractors 
OEE, CSCs 

HPMO, 
ESMU, 
HEPB 

HHB 

health and 
safety 

to supervise environmental, health, and 
safety management at construction sites; 

Develop a Environmental, Health and Safety 
Management Plan (EHSMP); Establish a 
Records Management System to store and 

maintain easily retrievable records protected 
against loss or damage. It will include 
documenting and reporting occupational 
accidents, diseases, and incidents. The 
records will be reviewed during compliance 
monitoring and audits. 

Provide a clean and sufficient supply of fresh 
water at construction sites; provide an 
adequate number of latrines and other 
sanitary arrangements at construction sites, 
and ensure that they are cleaned and 
maintained in a hygienic state; provide 

sufficient garbage receptacles at 
construction sites; 

Provide personal protection equipment 
(PPE) in accordance with relevant health 
and safety regulations; provide a fully 
equipped first-aid base in each construction; 

Train all construction workers in general 
health and safety matters, and on 
emergency preparedness and response 

procedures; 

Implement SITs/HIV/AIDS and other 
communicable diseases awareness and 

prevention program; 

Buy insurances before construction for 
casualty accident (for workers); 

Community 
health and 
safety 

Carefully and clearly mark pedestrian-safe 
access routes; If school children are in the 
vicinity, include traffic safety personnel to 

direct traffic during school hours; 

Contractors 
OEE, CSCs 

HPMO, 
ESMU, 
HEPB 

Inform residents and businesses in advance 
through media of the construction activities, 
given the dates and duration of expected 
disruption; 

Place clear signs at construction sites in 
view of the public, warning people of 
potential dangers, informing on the GRM, 
and raising awareness on safety issues. 

Implement safety measures around the 
construction sites to protect the public, 
including barriers to prevent public access to 

construction sites; 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

Plan construction activities so as to minimize 
disturbances to utility services. Temporary 
land occupation shall be planned well ahead 

of construction to minimize its impact; 

Conduct three-dimensional underground 
detection before construction to avoid 

damage of underground facilities, potential 
accidents, and service interruptions; 

Traffic 
disturbance 

Develop and implement traffic control and 
operation plans, (approved by HTPB), which 
shall include provisions for diverting or 
scheduling construction traffic to avoid 

morning and afternoon peak traffic hours, 
regulating traffic at road crossings, building 
interim roads, selecting transport routes to 

reduce disturbance to regular traffic; 

Contractors 
OEE, CSCs 

HPMO, 
ESMU, 
HEPB, 
HTPB 

Reinstating roads, and opening them to 
traffic as soon as the construction is 

completed; 

Flora and 

Fauna 

Aquatic flora 
(lake 
dredging) 

Strictly control the lake dredging depth to 
avoid over-dredging in order to provide good 
conditions for natural restoration of aquatic 

flora in Ci Lake, Qingshan Lake and 
Qinggang Lake; 

Contractors 
DIs, CSCs 

HPMO, 
HWRB, 
HEPB 

To prevent algal bloom due to sudden 
deterioration of water quality after refilling 
the dredged lakes, the “WMB Microorganism 
Ecological Restoration Technique” shall be 

applied, that is, to dose microorganism 
bacteria agent into Ci Lake, Qingshan Lake 
and Qinggang Lake for water quality control; 

Flora and 
fauna 

Protect existing vegetation nearby 
construction sites; 

Contractors 
DIs, CSCs 

HPMO, 
HWRB, 
HEPB 

Properly backfill, compact and re-vegetate 
pipeline trenches after pipeline installation; 

As far as possible, native plant species of 
local provenance must be used for 
replanting; Replanting along the lakes will 
only use native species of local provenance; 

Take special precautions during construction 
for the protection of fauna, i.e., protect sites 
where small animals, reptiles, and birds of 
common species live such as trees, along 

the lake banks, etc. 

The construction supervision companies 
(CSCs) and the ESMU of the HPMO will 
regularly inspect construction sites to ensure 
that flora and fauna are well protected. 

Increase awareness of construction workers 
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Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements Supervises 

on the need to protect the environment and 
vegetation around the construction sites; 

Physical 

cultural 

resources 

Establish chance-find procedures for 
physical cultural resources; if a new site is 
unearthed, work will be stopped immediately 
and HCRB and the HPMO promptly notified, 
and construction will resume only after 
thorough investigation and with the 

Contractors 
CSCs 

HCRB 

permission of the appropriate authority. 

Resettlement 

, Economic 

displacement 

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

HPMO EA, ADB, 
HLB 

All displaced people will be re-employed and 
compensated based on the re-employment 
plan 

HTPB = Huangshi Traffic Police Brigade; LSEI = Licensed soil erosion institute; HCRB = Huangshi Cultural Relics 

Bureau; CSC = Construction Supervision Company; HLB = Huangshi Labor Bureau; HWRB = Huangshi Water 

Resource Bureau; DI = Design Institute; HEPB = Huangshi Environment Protection Bureau; OEE = Onsite 

Environment Engineer; ESMU = Environmental and Social Management Unit; LIEC = Loan Implementation 

Environment Consultant; HMGB = Huangshi Municipal Gardening Bureau; HWDC = Hazardous Wastes Disposal 

Center; HMFMB = Huangshi Municipal Facilities Management Bureau; HCAB = Huangshi Civil Affair Bureau; HHB = 

Huangshi Health Bureau; HPMO = Huangshi Project Management Office, 
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Table 3. Impacts and Mitigation Measures during Operation Phase – Wastewater 

and Sludge Treatment Components 

Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Supervise 

HEPB 

Implement 

Air Quality 
and Odor 

Odor from 
Hexi WWTP 

and STP 

A 100m buffer zone will be established 
around the WWTP for the protection of 
public health in the surrounding residential 
areas; 

HDC, HEMS 

The WWTP and STP sites will be vegetated. 
The greening areas within the WWTP and 
STP will be no less than 30% of the total site 
surface, and the plant species with high odor 
removing efficiency will be selected. The 
greening belt around the site will be more 
than 5m wide; 

Timely clearance of dewatered sludge with 
sealed trucks; transportation route will avoid 
residential areas and sensitive receivers; 
transportation will not be done in rush hours 
or at night. 

Regular odor monitoring will be carried out 
and potentially affected people will be 
regularly consulted. 

Odor from 
PSs 

Use of airtight structure for the odor pollution 
sources such as grid and sump; 

HDC HEPB 

Installation of odor removal devices in the 
PSs to collect the odorous gas and 

treatment; 

Timely clearance of grid slag; and 

Proper greening around the PSs by 
selecting plants with high odor removing 
efficiency. 

Noise from 
PS 

The pumping stations will be constructed in HDC, HEMS 
form of semi-buried structures, with efficient 
acoustic mitigation measures, such as 

adequate thick walls, soundproof doors, and 
double-glazed windows, using low-noise 
equipments, and building a buffer belt of 
trees around the station. 

Noise HEPB 

Regular monitoring of noise during operation 
and remedial measures if necessary 
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Noise from 
WWTP and 
STP 

Use low-noise equipments and high-noise HDC, HEMS 
equipments equipped with mufflers or other 

HEPB 

soundproof and damping measures, 
especially for the blowers and aerator 
house; 

A PLC (programmable logic controller) will 
be built for the aeration system to protect the 

well-being of operators; 

Greening work around the northern and 
eastern boundary of the site to attenuate the 

noise impacts of aeration system; 

The machinery will be regularly maintained 
and kept in good condition; 

Ambient noise monitoring will be performed 
to determine whether further mitigation 
measure is required or not. 

Surface 

water 

Accidental 
release of 
high-concent 

Pollution loading from upstream industries 
will be monitored regularly to determine 

HDC, HEMS HEPB 

characteristics of industrial discharge and 

ration 
risk of contamination 

wastewater 
at the Hexi 
WWTP 

Existing industries without sufficient 
pretreatment facilities will be identified and 
will be made to comply with the Class B 
Standard for discharge to public sewers. 
The upstream inflow water quality will be 
monitored on a continuous basis.  
Unauthorized discharge of wastewater have 
been prohibited within the project sites. 
 In case of noncompliance, the enterprise will 
be required to install additional facilities with 
a time-bound plan, plus a fine. 
Hexi WWTP will be fitted with automatic 
monitoring system for inflow and outflow 
quality. 

Hexi WWTP will have its critical units 
connected to a standby generator in case of 
power shutdown. 

An emergency preparedness and response 
plan will be formulated and put in place 
before the WWTP becomes operational. The 
emergency preparedness and response 

plan will address, among other things, 
training, resources, responsibilities, 
communication, procedures, and other 
aspects required to respond effectively to 
emergencies associated with the risk of 
accidental discharges. 

Appropriate information about emergency 
preparedness and response activities, 
resources, and responsibilities will be 

disclosed to affected communities. 
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Wastewater 
produced 
from sludge 
dewatering 

process 

Treat wastewater from sludge dewatering 
on-site treatment system before final 
treatment in Hexi WWTP; 

HDC HEPB 

Treat wastewater from spraying system in 
the biological odor removal system to Hexi 
WWTP for treatment before final discharge; (STP) 

Maintain equipment on regular basis. For 
key equipment, backup unit should be made 
available with the guarantee of double circuit 
power supply. 

Overflow 
from CSOs 
and PSs in 

sewer 

Online monitoring system will enable 
overflows to be detected and remedial 
action/control strategies to be developed to 

optimize use of existing network and 
treatment facilities. 

HDC, HEPB HEPB 

network 

Domestic 
waste and 

screenings 

Collected by local environmental sanitation 
department and disposed at local MSW 

disposal facility (Huangjinshan MSW 

HDC, HMFMB Solid Waste HMFMB 

from WWTP, Incineration Facility) 
STP and PS 

Sludge from 
Hexi WWTP 

Regularly monitor sludge quality in 
accordance with monitoring plan; 

HDC, HEMS HEPB 

HEPB 

Dependent on sludge quality, sludge is 
either transported to the neighbouring 
sludge treatment facility and disposed in 

Xisaishan landfill or trucked to the Huaxin 
Cement plant for treatment and disposal. 

Solidified 
sludge and 

dewatered 
sludge 

Collected and transported Xisaishan landfill 
for disposal. 

HDC 
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Health and 

Safety 

Occupational Use safety shoes or boots with non-slip HEPB, HLSA HDC 
health and 
safety 

soles; Wear personal protective equipment 
and chemical resistant clothing to avoid 
exposure of skin or eyes to corrosive and/or 
polluted solids, liquids, gases or vapors; 

Post safety instructions in each workshop 
regarding the storage, transport, handling or 
pouring of chemicals; 

Check electrical equipment for safety before 
use; verify that all electric cables are 

properly insulated; take faulty or suspect 
electrical equipment to a qualified electricity 
technician for testing and repair; 

Wear safety goggles in all cases where the 
eyes may be exposed to dust, flying 
particles, or splashes of harmful liquids; 

Wear respiratory mask in the sludge 
dewatering and de-odor workshops and 
when moving and transporting sludge; 

Obey all safety instructions concerning entry 
into confined spaces, e.g., check 
atmosphere for oxygen or for poisonous 

gases, use respiratory protection equipment 
if needed, have a co-worker stand guard in 
case of need for help, etc. 

All workers will undergo periodic 
examinations by occupational physician to 
reveal early symptoms of possible chronic 
effects or allergies. 

Incorporate health and safety into the 
regular staff training programs. 

HDC = Huangshi Drainage Company; HEMS = Huangshi Environment Monitoring Station; HLPA = Huangshi Labor 

Safety Authorities; HEPB = Huangshi Environment Protection Bureau; HMFMB = Huangshi Municipal Facilities 

Management Bureau; 
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Table 4. Impacts and Mitigation Measures during Operation Phase, Lake 

Rehabilitation and Hydraulic Recirculation Component 

Potential 

Impacts and 

Issues 

Responsibility 

Item Mitigation Measures and/or Safeguards 
Who Who 

Implements 

Surface 
water 

Impact of 
hydraulic 

recirculation 
on Yangtze 
River 
(canceled) 

(canceled) 

Poor 
performance Tungchengshan WWTP and control of 

Survey of industrial sources upstream of HEMS, MGB HEPB 

of industrial pollution; 
constructed 
wetlands due 
to poor 
maintenance 
or excessive 
loads/toxic 
pollutants 
from 

Monitoring of effluents from Tungchengshan 
WWTP and comparison with performance 
data of constructed wetland; Undertaking 
remedial measures if necessary; 

The upstream wetland inflow water quality  
will be monitored on a continuous basis.  
Unauthorized discharge of wastewater have  
been prohibited within the project sites. 
; 

Monitoring of effluent of constructed 
wetlands before discharging into the lake; in 
case of poor treatment performance, 
necessary and timely adjustment will be 
made; 

upstream 

Plants will be harvested and the substrate 
will be replaced regularly to avoid substrate 
clogging; 

Accumulated sludge will be cleaned up 
regularly to prevent it from entering the lake 

and settling to the bottom, causing 
secondary pollution due to its high organic 
content; 

Sludge will be collected and delivered to the 
sludge treatment system also proposed 
under this ADB project for treatment and 

final proposal. 

Excessive 
sediment 

Monitor sediment load in conveyance 
system and optimize pumping regime 

HWRB HEPB 

transport and accordingly; 
re-siltation 

Monitor sediment accumulation in the lakes, 
perform periodic dredging if necessary. 

Wastewater 
discharge to 
lakes 

Strengthen the management on point and HDC, HEPB 
nonpoint source pollution around the lakes, 
and strictly prohibit discharge of untreated 
wastewater to lakes. 

HMG, Hubei 
EPB 
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Lake Basin 
Modeling 

Continue to improve and update the Lake 
Basin Model in the framework of the 
Capacity Building Component of the Project, 
to ensure it can be used for Integrated Lake 

Basin Management 

HWRB, HEPB, 
HMGB, HDC 

HMG, Hubei 
EPB, Hubei 
WRB 

Noise Hydraulic 
Recirculation 

(canceled)  

Pumping 
Stations 
(canceled) 

Groundwater Potential Design of anti seepage liner on bottom and 
sides of constructed wetlands; 

DI, HMGB, 
HEMS 

HEPB 

HEPB 

& Soil impact of 
constructed 
wetlands on 

local 

Regular monitoring of groundwater/soil 
quality; 

groundwater 
and soil 

Undertake remedial measures if necessary. 

Solid waste Debris, 
screenings 
and 

Pumping stations, box culverts and channels 
will be regularly cleared from debris, 
screenings and accumulated sludge during 

HWRB, HDC 

accumulated operation. The material will be properly 
sludge in PS, collected and disposed in the municipal 
culverts, 
channels 

landfill. 

Ecological 
Resources 

Re-vegetate 
d areas 

Properly maintain all vegetation cover, 
inspect all lakeshore stabilization sites. 

HMGB HEPB, 
HWRB 

Clean up debris of dead aquatic plants in a 
timely manner to avoid re-deposition in the 
lakes. If signs of failure are discovered, a 
repair program will be implemented 
immediately. 

HMMB = Huangshi Municipal Management Bureau; HMGB = Huangshi Municipal Gardening Bureau; YRC = Yangtze 

River Commission; HWRB = Huangshi Water Resource Bureau; HDC = Huangshi Drainage Company; HEMS = 

Huangshi Environment Monitoring Station; HLPA = Huangshi Labor Safety Authorities; HEPB = Huangshi Environment 

Protection Bureau; HMFMB = Huangshi Municipal Facilities Management Bureau; DI = Design Institute 
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Table 5. Impacts and Mitigation Measures during Operation Phase, Municipal 

Solid Waste Collection and Transportation System 

Potential Responsibility 

Item Impacts and 

Issues 

Mitigation Measures and/or Safeguards 
Who Who 

Supervises 

HEPB 

Implements 

Odorous gas Collection stations will have a maximum 
emissions 

from 
collection 
stations and 
transfer 

Air quality HMMB 
capacity of 10t/d, and comply with the 
newest PRC technical guidelines on solid 
waste collection stations; MSW will be 
packed in bags and then stored in the closed 

MSW tanks which are placed in the closed 
MSW collection stations; the collected MSW 
will removed daily; 

stations 

Transfer stations will comply with “Technical 
Specifications for Domestic Solid Waste 
Transfer Stations” (CJJ47-2006); 

The transfer workshops will be fully closed to 
minimize the odor released to the 
surrounding environment; ventilation within 

the workshops will be ensured; 

Spraying deodorization devices will be 
installed above the compression chambers 

of transfer stations to prevent the emission 
of odor and dust; 

Equipment and workshops will be regularly 
cleaned with the spraying of disinfectant and 
deodorant in order to control odor 
generation; 

Nearby residents will be consulted regularly 
on odor nuisance, and corrective actions will 
be defined if necessary. 

Flying dust, 
exhaust gas, will be initiated to make sure that exhaust 

A regular inspection and certification system HMMB HEPB 

NH3 and 
H2S from 
transport 
vehicles 

gases comply with emission standards; 

Vehicle emissions will comply with Limits 
and Measurement Methods for Emissions 
from Light-duty Vehicles (Phase III,IV) 
(GB18352-2005), Limits and Measurement 
Methods for Exhaust Pollutants from 
Compression Ignition and Gas Fuelled 

Ignition Engines of Vehicles (Phase 
III,IV,V)(GB17691-2005; 

Proper maintenance of vehicles and diesel 
equipment, and avoidance of unnecessary 
running of vehicle; 

Waste collection vehicles will be enclosed to 
avoid emission of odorous gases. 
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Transfer 
Stations, 
Vehicles 

Buffer zone and greening belt has been 
reserved; 

Noise MMB HEPB 

High-noise equipments will be installed 
indoors; the transfer station buildings will be 
designed with sound-absorbing and 
sound-insulating materials; 

Vehicles with low noise, low vibration and 
good structure will be selected for MSW 
transportation; 

Transfer workshops, repairing rooms and 
garages will be designed as closed structure 
to reduce their impacts on surrounding 

environment; 

Machinery and vehicles will be regularly 
maintained and kept in good condition; 

Ambient noise monitoring will be performed 
to determine whether further mitigation 
measure is required or not. 

Leachate, 
washing 
wastewater 
and 

The floor of MSW collection and transfer 
stations will be designed to prevent any 
potential seepage and pollution of 
groundwater; 

Wastewater MMB HDC 

domestic 
wastewater Leachate from the transfer stations and 

washing wastewater (undertaken daily) will 
be pretreated with septic tanks on site 

before being discharged together with 
domestic wastewater into the municipal 
sewage network and sent to the municipal 
WWTP for treatment in order to meet Class 
III of “Integrated Wastewater Discharge 
Standard” (GB8978-1996); 

Leachate storage tanks, septic tanks in the 
transfer stations will be periodically 
de-sludged at least twice per year or more 
frequently dependent on sludge build up; 
sludge will be transported by special 
vehicles to Xisaishan Landfill Site for 
disposal. 
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Health and 

safety 

Community 
health and 
safety 

The transportation routes and schedule of 
MSW will be carefully defined in coordination 
with local traffic management authorities to 
minimize the noise impacts on local 
residents; 

HMMB HTPB, 

HEPB 

Access to transfer stations for residents will 
be controlled; 

Pest control measures will be enforced at 
collection and transfer stations (sprinkle with 
disinfectant at least once a day in summer); 

Monitoring of flies/mosquitoes densities will 
be regularly conducted; 

Nearby residents will be consulted regularly 
on health and safety concerns, and 
corrective actions will be defined if 
necessary. 

Occupational Provide protective equipment and gear to HMMB HEPB, HLSA 
health and 
safety 

workers, in accordance to the worker 
health protection law of the PRC; 

Sanitation services will be maintained, 
including access to safe water and sanitation 
facilities. 

Economic 120 Implement labor re-employment plan as 
defined in the Social Action Plan. 

HMMB, 
HLIB 

HMG, ADB 
displacement sanitation 

workers may 
be affected 

by 

modernizatio 
n of waste 

collection 

ADB = Asian Development Bank; HLIB = Huangshi Labor Insurance Bureau; HMG = Huangshi Municipal Government; 

HMMB = Huangshi Municipal Management Bureau; HLSA = Huangshi Labor Safety Authorities; HTPB = Huangshi 

Traffic Police Brigade 

C. Environmental Monitoring, Inspection and Reporting 

5. The project monitoring program will focus on the environment within the 

Project’s area of influence. Environmental monitoring plans have been prepared for 
each project component, and are presented in Table 8 to Table 15. Environmental 
monitoring plans cover the scope of monitoring, monitoring parameters, time and 

frequency, implementing and supervising agencies, and estimated costs. A summary 

of monitoring costs is presented in Table 7. 

6. A detailed cost breakdown will be provided when detailed environmental 
monitoring programs are prepared at the start of project implementation. The 

monitoring will comply with the methodology provided in the relevant national 
environmental monitoring standards. Other associated standards are national 
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environmental quality standards and pollutant discharge/emission standards, as well 
as internationally accepted standards as defined in the World Bank Group‟s 

1 

Environment Health and Safety Guidelines . Relevant standards are presented in 
Table 6. 

Table 6. Environmental standards applicable to the Project 

Period Indicators Standard 

Construction Soil erosion Class II Control Standards for Soil and Water 
Loss on Development and Construction 
Projects (GB50434-2008) 

Dust, TSP, PM10 

Odor (NH and H S) 

Class II, Ambient Air Quality Standard 
(GB3095-1996) 
Highest Allowable Concentration of 
Atmospheric Toxic Substance in Residential 
Areas (TJ36-79) 

3 2 

Noise limits of power 
mechanical equipment at 
boundary of construction site 

Discharge of wastewater from 
construction sites and 
supernatant water from 
dredged sediment disposal 
sites 

Noise Limits for Construction Site 
(GB12523-90) 

Class 2 standard of Integrated Wastewater 
Discharge Standard (GB8978-1996) 

Vibration Standard for Urban Area Environmental 
Vibration (GB10070-88) 

Operation Odor (NH and H S) Highest Allowable Concentration of 
Atmospheric Toxic Substance in Residential 
Areas (TJ36-79) 

3 2 

Noise from WWTP, sludge 
treatment plant, PS and MSW 
transfer station 

Class II standard of Noise Environment 
Quality Standards (GB3096-2008) 
Emission Standard for Industrial Enterprises 
Noise at Boundary (GB12348-2008) 
EHS targets for industrial noise 

Water quality of treated 
wastewater 

Class 1B standard of Discharge Standard of 
Pollutants for Municipal Wastewater 
Treatment Plant (GB18918-2002) (for Hexi 
WWTP) 
Grade V of Environmental Quality Standards 
for Surface Water (GB3838-2002) (for 
constructed wetlands) 

River and lake water quality Grades III, IV (where appropriate) of 
Environmental Quality Standards for Surface 
Water (GB3838-2002) 

Quality of dredged sediment 
for urban landscaping 

Control Standards for Pollutants in Sludges for 
Gardens and Parks (GB/T23486-2009), and land 
improvement (CJ/T291–2008) 

Quality of sewage sludge for 
co-landfilling in MSW landfill 

Disposal of Sludge from Municipal 
Wastewater Treatment Plant – Quality of 

1 World Bank Group 2007, Environmental, Health and Safety Guidelines General EHS Guidelines, World 

Bank, Washington. 
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Period Indicators Standard 

and for processing in cement 
kilns 

Sludge for Co-landfilling (GB/T23485–2009) 
Standard for landfilling of sewage sludge in 
municipal landfills (GB16889-2008) 
Disposal of Sludge from Municipal 
Wastewater Treatment Plant –Quality of 
Sludge Used for the Preparation of Cement 
Clinker (CJ/T 314 – 2009) 

MSW incineration 

Municipal landfill 

Control Standards on the Municipal Solid 
Waste Incineration (GB18485–2001) 

Pollution Control Standard for Municipal 
Landfill Sites (GB16889-2008) 

7. Internal Monitoring and Inspection. During construction, the IA will recruit 
construction supervision companies (CSCs) for conducting internal environmental 
monitoring and inspections to ensure that environmental mitigation measures are 

properly implemented. Inspections will mainly cover construction activities, but these will 
also review the affected environment. The inspection activities will be conducted every 

week. Internal monitoring and inspection results will be well-documented, and the 

contractors, PIUs and the IA will be informed of the outcomes. During the operation 

period, owners of the facilities and facility operators will be responsible for internal 
monitoring, inspection and reporting to the HPMO. 

8. Environmental monitoring and inspection data collected by the CSCs will be 

incorporated into monthly project progress reports, which will be submitted to the HPMO 

and IA. The monthly project progress report will present: (i) project implementation 

status; (ii) environmental mitigation measures implemented; (iii) violations of 
environmental regulations; (iv) occupational health and safety reporting (e.g. accidents 

during construction or operation, etc.); and (v) major events or issues that happened 

during the reporting period and follow-up actions needed. 

9. External/Compliance Monitoring and Inspection. The Huangshi 
Environmental Monitoring Station (HEMS) will be responsible for undertaking regular 
and random external monitoring during both construction and operation period, as well 
as in the event of emergencies. The costs for external monitoring will be covered by 

the IA. If noncompliance is found, a notice of rectification with specific deadline will be 

issued by the HEPB. The HEMS will submit external monitoring reports to the HPMO, 
HEPB, the Hubei EPB and the IA twice per year. 

10. External inspection and verification. In response to SPS 2009 requirements, 
the environment performance of the project will be verified by external experts. 
External experts are involved intermittently, and are independent to the Borrower. 
External experts may comprise of loan implementation consultants that are not 
involved in day to day project implementation. The external experts will be employed 

by the Borrower using proceeds from the loan. The external environment monitor 
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(EEM) will verify the internal and external monitoring information provided by the 

Borrower. In verifying, the EEMs may conduct their own investigation, by visiting the 

project site, taking samples and/or conducting visual inspections. 

11. Semi-annual environmental monitoring and progress report. To ensure 

proper and timely implementation of the EMP and adherence to the agreed 

environmental covenants, the HPMO will submit to ADB semiannual environmental 
monitoring and EMP progress report based on the internal and external monitoring and 

inspections. The report will mainly include (i) progress made in EMP implementation, (ii) 
overall effectiveness of EMP implementation (including 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 report will also report on project‟s associated facilities. The LIEC will 
help the HPMO prepare its environmental monitoring and progress report and submit a 

verification report to ADB. The verification report should confirm the project‟s 

compliance with the EMP and PRC regulation and standards, identify any 

environment-related implementation issues and necessary corrective actions. The LIEC 

will send the verification report as an attachment to the Borrower's semi-annual 
environmental progress and monitoring report, or concurrently as a separate report. 

12. Environmental Acceptance Monitoring and Audit. Within 3 months after 
each sub-component completion, or no later than 1 year with permission from the 

responsible environmental authorities, environmental acceptance monitoring and audit 
reports will be (i) prepared by a qualified environmental institute in accordance with the 

Ministry of Environmental Protection (MEP) Guideline on Project Completion 

Environmental Audit (2001); (ii) reviewed for approval by environmental authorities 

who has given the approval to the same individual EIA, and (iii) finally submitted to the 

Asian Development Bank (ADB). 

13. Monitoring by ADB. Besides reviewing the semiannual environment progress 

and monitoring reports from the HPMO and the verification reports from the LIEC, ADB 

missions will inspect the project progress and implementation on site at least once a 

year. For environmental issues, inspections will focus mainly on (i) monitoring data; (ii) 
the implementation status of project performance indicators specified in the loan 

documents for the environment, environmental compliance, implementation of the 

EMP, and environmental institutional strengthening and training; (iii) the environmental 
performance of contractors, CSCs, LIEC, the IA and the HPMO; and (iv) operation and 

performance of the project GRM. The performance of the contractors with respect to 

environmental protection and impact mitigation will be recorded and will be considered 

in the next bid evaluations. 
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Table 7. Summary of Environmental Monitoring Costs 

Annual Budget 

Construction 

(CNY/a) 

Total Budget 

Construction 

(CNY) 

Annual Budget 

Operation 

(CNY/a) 

Items 

Wastewater Collection & Treatment Component 

Hexi Treatment Subcomponent 
Wastewater Network Subcomponent 
Subtotal 

33,600 

52,000 

100,800 

52,000 

324,240 

18,900 

343,140 152,800 

Lake Rehabilitation and Hydraulic Circulation Restoration 

Hydraulic Circulation(canceled) 

Sediment Removal 

Wetland & Lake bank restoration 

Subtotal 

 

323,600 

49,000 

 

647,200 

98,000 

 

120,000 

84,000 

745,200 234,000 

Sludge Treatment & Disposal Component 

Sludge Treatment 21,600 21,600 48,240 

Subtotal 21,600 48,240 

Solid Waste Component 

Transfer Stations 

Subtotal 
180,000 180,000 

180,000 

158,800 

158,800 

784,180 Total Monitoring Costs 1,099,600 

A2-31 



26 

 

 

  
  

Appendix 2 

Table 8. Environmental Monitoring Program, Hexi WWTP 

Estimated 

Cost Period Medium Location Parameter Frequency IA SA 

(CNY/year) 

1 point at the building materials yard 

6 phases/year, 2 

days/phase, 2 

times/day 

1 point on the construction access 

road 

HEPB, 
HPMO 

air TSP, PM10 HEMS 9,600 

2 points at local residential community 

near the construction site 

6 phases/year, 
1day/phase, one 

time at day time 

and night time 

4 points at WWTPboundary HEPB, 
HPMO 

Construction 

period 
noise LeqdB(A) HEMS 

CSC 

9,600 

4 points at local residential community 

pH, DO, 
CODcr,BOD5,Ammonia- 
nitrogen,TP,Oil, SS (8 

items). 

w orkers camp septic tank 

batching plant treatment 

HEPB, 
HPMO 

w ater quality 1/month 14,400 

pH, SS, Oil,COD 

Subtotal 33,600 

1 point at WWTP 

4 phases/year, 2 

days/phase, 2 

times/day 

1 point at the residential houses on 

the south 
HEPB, 
HPMO 

air NH ,H S HEMS 

HEMS 

10,800 3 2 

1 point at the residential houses on 

the w est 

4 points at the WWTPboundary 6 phases/year, 1 

day/phase, one 

time at day time 

and night time, 
respectively 

1 point at the residential houses on 

the south 

HEPB, 
HPMO 

noise LeqdB(A) 7,200 

1 point at the residential houses on 

the w est 

flow ,pH, DO, 1/month (inlet), 
continuous 

(outlet, online 

system) 

one at WWTPinlet and outlet, 
respectively 

CODcr,BOD5,Ammonia- 
nitrogen,TP,Petroleum, 
SS (8 items). 

HEPB, 
HPMO 

POC, HEMS 

HEMS 

19,200 

84,000 4 points at discharge point (Yangtze DO, CODcr, BOD5, HEPB, 
HPMO 

4 times/year River) Ammonia-nitrogen, TP 
Operation Period 

w ater quality flow ,pH, DO, 
CODcr,BOD5,Ammonia- 1/year during HEPB, 

HPMO 
industrial discharges HEMS 168,000 nitrogen,TP, Petroleum, 

SS (8 items). 
one w eek 

pH, DO, 4 times/day, for 
3 consecutive 

days 

CODcr,BOD5,Ammonia- 
nitrogen,TP, Petroleum, 
SS (8 items). 

HEPB, 
HPMO 

In case of accident 

sludge from WWTP 

HEMS 9,600 

Heavy metals: As, Cr, 
Ni, Cd,Pb,Hg(6 items), 
Organic substances: 
PAHs, PCBs,Dioxins, 
Halogenated organics 

(4 items),Water content 
(1 item). 

HEPB, 
HPMO 

sludge 1/1q/umaortnetrh POC, HEMS 25,440 

Subtotal 324,240 

Source: Domestic EMP (Feb.18, 2012). 
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Table 9. Environmental Monitoring Program, WW Network Subcomponent 

Estimated 

Cost 

(CNY/year) 

Sub- 

component 
Period Subject Location Parameter Frequency IA SA 

air 3 points at the building materials 

yard 

TSP, PM10 6 phases/year, 2 

days/phase, 2 

times/day 

HEMS HEPB, 
HPMO 

40,000 

3 points on the construction 

access road 

5 points at local residential 
community near the construction 

site 
Construction 

period 
noise 4 points at w orks boundary LeqdB(A) 

 

 

 

 

 

NH3 ,H2S 

6 phases/year, 
1day/phase, one 

time at day time 

and night time 

HEMS HEPB, 
HPMO 

5 points at local residential 
community 

Subtotal 52,000 Netw ork 

air 1 point at each pump station 4 phases/year, 2 

days/phase, 2 

times/day 

HEMS 

 

 

 

      
HEMS 

HEPB, 
HPMO 

1 point at the residential houses 

on the south 

1 point at the residential houses 

on the w est 
noise 1 points at each pump station LeqdB(A) 6 phases/year, 1 

day/phase, one 

time at day time 

and night time, 
respectively 

HEPB, 
HPMO 

6,000 

1 point at the residential houses 

on the south 

1 point at the residential houses 

on the w est 
Subtotal 

Associated 

facility 

flow WWTPinlets, PS and other key 

parts of netw ork 

depth and flow continuous 

1/month 

POC 

POC 

HEPB pm 
Operation 

Period w ater quality one at WWTPinlet and outlet, 
respectively 

pH, DO, 
CODcr,BOD5,Ammo 

nia-nitrogen,TP, 
Petroleum, SS (8 

items). 

HEPB pm 

Huahu WWTP, 
Tungchengshan 

WWTP, Cihu 

WWTP, 
Qingshanhu 

WWTP,Northwest 
WWTP in Daye 

City 

 

sludge treated sludge Heavy metals: As, 
Cr, Ni, Cd,Pb,Hg(6 

items), Organic 

substances: PAHs, 
PCBs,Dioxins, 
Halogenated 

1/month POC HEPB pm 

1/quarter HEMS 

organics (4 

items),Water content 
(1 item). 

Source: Domestic EMP (Feb.18, 2012, updated in May 2017). 
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Table 10. Environmental Monitoring Program, Sludge Component 

Estimated 

Cost (RMB 

Yuan/year) 

Sub- 

component 
Duration Subject Location parameter Frequency IA SA 

6 phases/year, 
2 days/phase, 
2 times/day 

1 point at the building 
TSP HEMS HEPB,HPMO materials yard 

point on 

access 

1 the 

construction 

road 
air 9600 

2 points at local 
residential community 

near the construction 

site 

Construction 

period 

6 phases/year, 
1day/phase, 
one time at day 

2 points at construction 

site boundary 
noise LeqdB(A) HEMS 

CSC 

HEPB,HPMO 

HEPB,HPMO 

4800 

2 points at local 
residential community 

pH, DO, 
workers camp septic CODcr,BOD5,Ammonia- 
tank 

1 

phase/month, 
2 days/phase, 
2 times/day 

water quality nitrogen,TP,Oil, SS (8 

items). 7200 

21600 

10800 

batching 

treatment 
plant pH, SS, Oil,COD 

Subtotal 
Sludge 

Treatment and 

Disposal 

4 phases/year, 
2 days/phase, 
2 times/day 

2 point at sludge air NH ,H S HEMS HEPB,HPMO treatment plant 3 2 

2 

residential 
nearby 

point at the 

houses 

2 points at the sludge 6 phases/year, 
1 day/phase, 
one time at day 

treatment 
boundary 

plant LeqdB(A) HEMS 

POC 

HEPB,HPMO 

noise 4800 

7200 

2 

residential 
nearby 

point at 
houses 

the 

one 

treatment plant outlet 
at sludge 1 phase 

/month, 2 

days/phase, 2 

times /day 

water quality PH,COD,BOD ,SS, HEPB 5 

NH -N,TP, fecal coliforms 
3 

Heavymetals: As, Cr, Ni, 
Cd,Pb,Hg(6 items), Organic 

substances: PAHs, 
PCBs,Dioxins, 
Halogenated organics (4 

items),Water content (1 

item). 

sludge delivered from 

sludge treatment plant sludge 1/month POC HEPB 25440 

Operation 

period 

Subtotal 48240 

Associated 

Facility 

XishaiShan 

Landfill 

air near sensitive points CH4, H2S, NH3, TSP 1/month 

1/month 

POC 

POC 

HEPB 

leachate outlet and 

discharge outlet leachate flow,PH,COD,BOD ,SS, 
5 

HEPB 

HEPB 

NH -N,TP, fecal coliforms 
3 

heavymetals 
3 points (above, below 

and in centre) groudwater flow,PH,COD,BOD ,SS, 
5 

1/month 

1/year 

POC 

NH -N,TP, fecal coliforms 
3 heavymetals 

pH, fecal coliforms, heavy 

metals 
soil POC 

POC 

HEPB 

HEPB noise LeqdB(A) 1/year 
per vehicle and 

monthly 

summaries 

2/month from 

april to 

waste quantities weighing station mass and type of waste 

densityof insects 

POC 

POC 

HEPB 

HEPB 
mosquitoes and 5-10 points in 

flies operating area november 

Source: Domestic EMP (Feb.18, 2012). 
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Table 11. Environmental Monitoring Program, Solid Waste Component 

Estimated 

Cost (RMB 

Yuan/year) 

Sub- 

component 
Duration Subject Location Parameter Frequency IA SA 

15 points at the 

building materials 

yard 

6 phases/year, 
2 days/phase, 
2 times/day 

TSP HEMS HEPB,HPMO 

5 

residential 
points at local air 48000 

community near 
the construction 

site 

6 phases/year, 
1day/phase, 
one time at day 

time and night 
time, 

20 points at local 
residential 
community around LeqdB(A) 
the solid waste 

transfer station 

Construction 

period noise HEMS HEPB,HPMO 

HEPB,HPMO 

24000 

respectively 

1 point each at 15 1 

transfer station phase/month, 
2 days/phase, 
2 times/day 

PH,COD,BOD ,SS, HEMS 

HEMS 

108000 
water quality construction 

wastewater outlet 

5 

NH -N,TP, fecal coliforms 
3 Subtotal 180000 

2 points at the 
Solid waste air transfer station NH ,H S HEPB 3 2 

transfer station boundary 10800 

2 point at the 

residential houses 

nearby 

6 phases/year, 
1 day/phase, 
one time at day 

time and night 

2 

transfer 
boundary 

points at the 

station noise LeqdB(A) HEMS HEPB 

40000 

2 point at the 

residential houses 

nearby 

Operation 

period 

1 phase 

/month, 2 

days/phase, 2 

times /day 

Filtrate from solid 

waste transfer station 
15 pH,COD,BOD ,SS, HEMS HEPB 

HEPB 

108000 5 

NH -N,TP, fecal coliforms 
3 2/month during 

april to Mosquitoes & flies density HEMS 

novermber 60000 

Subtotal 

HEPB 

158800 

Associated 

Facility 

flue gas 

measurements 

sensitive points 

air NO2, SO2, PM10, Dioxins, etc 1/month POC, HEMS pm 

Incinerator 
everyvehicle 

with monthly 

summaries 

solid waste quantities weighing station 

flyash 

mass (tonnes) POC HEPB 

HEPB quantityand toxicity 4/year POC, HEMS 

Source: Domestic EMP (Feb.20, 2012). 
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Table 12a. Environmental Monitoring Program, Sediment Dredging Component 

(Construction Period) 

Estimated 

Duration Subject Location parameter Frequency IA SA Cost (RMB 

Yuan/year) 

10 points near the 

construction area, 
4 points around 

ya'er pond 

one phase/quarter, 2 

days/phase, 2 

times/day 

NO , TSP, 
air 2 HEMS HEPB, HPMO 54,000 

PM10 

Noise sensitive 

points within 60m 

of the dredging 

area, the Ya'er 
pond, and the 

4 time /year one time 

during day time and 

night time, noise LAeq HEMS HEPB, HPMO 26,400 

respectively 

transport route 

pH, Cu, Pb, 
Hg, Cr6+, Cd, 

As 

Existing sediment 
monitoring points 

6 time/construction 

stage 
sediments HEMS 

HEMS 

HEMS 

HEPB, HPMO 

HEPB, HPMO 

HEPB, HPMO 

70,000 

30,000 

19,200 

one phase per year 
during construction 

dry season and peak 
Outlet of 2 

dewatering tanks 

(on-site treatment) 

Leachate, 
filtrate 

pH、SS、oils, construction period, 
etc. respectively ; twice 

per phase, with 

intervals of 3-5 days 

in between. 
Leachate, 
sediment 
quality 

Ya'er pond 

leachate treatment 
plant 

heavy metals, 
COD, TP, TN 

4 times/year 

Construction 

period 

Contractor: Daily 

HEMS: Once/week (if 
compliance is 

achieved in 3 

consecutive months, 
reduced to 

Contractors, 
HEMS 

SS, TP, TN HEPB, HPMO 50,000 

once/month) 

pH, SS, NH3- 
N, 

monitoring 

sections/points of 
the Cihu lake as permanganate 

defined in the index, BOD5, 
HEMS monitoring COD, TP, TN, 

temperature, 
DO, Cihu Lake 

water quality 

(regular 
compliance 

monitoring) 

Once/month HEMS HEPB 22,000 

plan petroleum, 
fecal coliforms 

etc. 
4 times/year; 
additional testing 

immediately after 
heavy rain or 

temporary 

Soil and water borrow/disposal amount of soil 
pit, excavation 

area, etc. 

HEMS 

HEMS 

HWRB 20,000.0 
erosion, etc. 

rainstorm 

 etc.4 
times/year 

HEPB 30,000 

Subtotal 323,600 
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across the midlle 

of South Cihu Lake 

at 500m spacing, 2 

impact stations per 
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down current of 
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the other  perpendiculr  

to the shoreline of the 

dredger 

Cihu Lake 

water quality 

(dispersion of 
SS) 

Ya'er pond ( 1 
point 

 upstream, 2 

points 

downstream) 

Cu, Pb, Hg, 

 Cr6+, Cd, As, 

 petroleum, 

fecal coliforms 

Groundwater 
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Table 13. Environmental Monitoring Program, Sediment Dredging Component 

(Operation Period) 

Estimated 

Duration Subject Location parameter Frequency IA SA Cost (RMB 

Yuan/year) 

pH, SS, NH -N, 3 
monitoring 

sections/points of 

the three lakes 

included in HEMS 

regular monitoring 

program, 2 

temperature, 

DO, 

permanganate 

index, BOD5, 

COD, TP, TN, 

petroleum, 

fecal coliforms 

etc. 

HEPB, Hubei 

EPB 
Surface water once/month HEMS 24,000 

additional sites in 

Qinggang Lake 

one phase per year 

Cu, Pb, Hg, during dryseason of 

sediment 

treatment and 

disposal site 

Cr6+, Cd, As, 

petroleum, 

fecal coliforms phase, with intervals 

the first 3 years of 

operation ; twice per Groundwater HEMS 

HEMS 

HEPB 40,000 

Operation 

period etc. of 3-5 days in 

between 

leaching tests for 

solidified 

sediments at Ya'er 

pond 

Cu, Pb, Hg, 
Cr6+, Cd, As, 

org. content 

Treated 

sediment 

4 time/year during 

operation 
HEPB 

HEPB 

40,000 

20,000 

Cihu Lake, 

Qinggang Lake, Sediment 

Lake sediment Qingshan Lake depth, CU, Pb, 2 time/year HEMS 

regular monitoring 

points of HEPB 

HG, CD, As 

once per year during 

the first 3 years of 

operation 

Aquatic 

ecology 

aquatic vegetation 

restoration area 

Aquatic 

organisms 
HGB, HEMS HEPB 20,000 

Subtotal 120,000 
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Table 14. Environmental Monitoring Program, Hydraulic Recirculation 

Subcomponent (canceled in January 2017) 
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Table 15. Environmental Monitoring Program, Wetland and Embankment 

Improvement Subcomponents 

Estimated 

Cost Duration Subject Location parameter Frequency IA SA 

(CNY/year) 

one 
4 points near the 

construction 

area 

phase/quarter, 2 

days/phase, 2 

times/day 

air quality NO , TSP, PM10 
2 

HEMS HEPB 10,000 

6,000 

noise sensitive 

points w ithin 

60mof the 

construction 

area 

4/year, one time 

during day time 

and night time, 

respectively 

noise LAeq HEMS 

HEMS 

HEPB 
Construction 

period 

4/year; additional 

testing 

immediately after 

heavy rain or 

rainstorm 

temporary 

borrow /disposal amount of soil 

pit, excavation 

area, etc. 

w ater quality HEPB 20,000 
erosion, etc. 

Subtotal 36,000 

flow , pH, SS, 

NH  -N, 

temperature, DO, 

permanganate 
index, BOD5

, 
COD, TP, TN, 

 

upstream and 

immediately 

Surface w ater dow nstreamof 

constructed 

3 

1/month POC HEPB 

HEPB 

24,000 

w etlands petroleum, fecal 

coliforms etc. 

flow , pH, SS, 

NH3-N, 
Operation period continous flow 

measurements 

and at least 

temperature, DO, 

BOD5, COD, TP, 

TN, petroleum, 

fecal coliforms 

etc. 

furnished by 

WWTP 

operators 

Tungchengshan 
effluent 

WWTP 
POC 

montly w q data 

twice per year 

during dry 

season and mid 

w ay through 

w et season 

Cu, Pb, Hg, Cr6+ 

Cd, As, 

petroleum, fecal 

coliforms etc. 

, 

groundw ater around wetlands HEMS HEPB 60,000 

Subtotal 84,000 

Source: Domestic EMP (Feb. 22, 2012) 
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Table 16. Environmental Reporting Plan 

Frequency of 
Report From To 

Reporting 

A. Construction Phase 

Internal monitoring report 

External/compliance monitoring 

report 

CSCs HPMO, IA Monthly 

HEPB, HPMO, 

IA, Hubei EPB 
HEMS Semiannually 

Semi-annual environmental progress 

and monitoring report, including 

verification report by LIEC 

HPMO, 
ADB Semiannually 

LIEC/EEM 

CSCs, HPMO, Within a month after 

project completion 

Within three months 

after project 

EMP completion reports 
Contractors LIEC/EEM 

HEPB, Hubei 

EPB 
Environmental acceptance report EA, ADB 

completion 

B. Operation Phase (first year of operation) 

Internal monitoring report POC HEPB, HPMO 

HPMO, HEPB, 

EA, ADB 

Quarterly 

Compliance monitoring report HEMS Semiannually 

Semi-annual environmental progress 

and monitoring report 

HPMO, 
ADB Semiannually 

LIEC/EEM 

D. Public Consultation 

1. Public Consultation during Project Preparation 

Various public consultations were conducted in the course of the preparation 14. 

of the feasibility study reports and domestic EIAs. During the feasibility study reports, 

the respective m unicipal authorities were consulted to assi st in si te a nd process 

selections. During domestic EIAs and project preparatory technical assistance, public 

consultations with various groups of stakeholders were conducted. The main purpose 

of pu blic con sultations was to assess the en vironmental i mpacts o f the proposed 

subcomponents on nearby communities and to discuss suitable mitigation measures. 

These activities were carried out in accordance with MEP Interim Guidelines on Public 

Participation i n Environmental Impact A ssessment ( 2006), and ADB‟s Safeguard 

Policy Statement (2009). The findings of  the consultation process are presented in 

chapter VII of the project EIA. 
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2. Future Public Consultation Plan 

15. Future plans for public involvement during the design, construction, and 

operation phases were developed during the Project preparation. These plans include 

public participation in (i) monitoring impacts and mitigation measures during the 

construction and operation stages, (ii) evaluating environmental and social benefits 

impacts, and (iii) interviewing the public after the Project is completed. Consultation 

and participation activities include several types of consultations, including site visits, 

workshops, investigation of specific issues, interviews, and public hearings. 

16. Public participation plans are part of the Project implementation and 

management plan. The HPMO and the IA are responsible for public participation 

during Project implementation. The HPMO will also establish an environmental and 

social management unit (ESMU) for supervising implementation, continuing public 

consultation, monitoring progress, and responding to grievances. The HPMO staff will 

be well trained to handle crisis situations or conflicts with residents due to nuisances 

from environmental impacts. Costs for participation and consultation activities during 

operation will be covered by the HPMO‟s project coordination budget. In addition, the 

established feedback mechanisms will ensure timely feedback and measures to 

address any concerns raised by the Project affected communities. 

Table 17. Public Consultation Plan 

Approach Times Subject Participants Organizer 

A. Project Preparation, Pre-construction 

HPMO, IA, 
EIA Institute 

and PPTA 
Consultants 

Questionnaire 
survey, 

interviews, 
stakeholder 
visits, and 

public 

Three rounds 
during project 

preparation 

Project information, 
existing environmental 

quality, major impacts and influence, and 
benefits, proposed 
mitigation measures, 

comments and 

Residents within the 
project‟s area of 

representatives of 
enterprises and 

government agencies 

hearings recommendations from 
affected people and 

stakeholders, proposed 
GRM. 

IA Information in 
local 
newspaper 

At least once for 
each component planned interventions 
before 
construction 

Project information, All residents within 
project‟s area of 
influence including timeframe, main 

stakeholders (contractors, 

IA) and contact 

information of GRM entry 
points. 

IA, 
contractors, 
PCU 

Information 
disclosure on 
construction 

site 
information 
boards 

Prior to project 
implementation 

Project information, 
planned interventions 
including timeframe, 

responsibilities, GRM 
structure and entry points, 
contact information 

All residents within 
project‟s are of 
influence 
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IA, HPMO, 
DI, 
contractors, lake 
EPB dredging 

component 

Public 
meeting on 

Prior to project Project information, 
implementation scope of dredging, the 

timeframe, 
transportation routes, 
treatment and storage 
sites, anticipated 
impacts and public 

All communities in 
the area of 
influence, including 
the 19 communities 
and villages around 
the 3 lakes and the 
Ya‟er Pond and 

health and safety risks, along the 
mitigation measures, 
EMP implementation 
responsibilities. 
Grievance redress 
mechanism (GRM), 
restrictions to the public 
(such as ban of fishing, 
fish breeding, wading 
and swimming in the 
lakes) 

transportation 
route (identified in 
Table 43 of the 
EIA). 

B. Construction 

IA, HPMO Questionnaire 
survey, or 

interviews 

At least once a 
year 

Actual construction 
impacts, complaints, 

comments and 

Residents within 
construction area, 

and affected 

suggestions from affected 
public and stakeholders; 

adjusting mitigation 

enterprises and 
government agencies 

measures if necessary; 
comments to the GRM. 

Public 
workshop 

At least once a 
year, 
semi-annually 

for dredging 
component 

Adjustment of mitigation 
measures if necessary, 
construction impacts, 

comments and 

Representatives of 
residents and other 
stakeholders 

suggestions 

C. Operation 

IA, HPMO Questionnaire 
survey, or 

interviews 

At least once in 
the first year of 

operation 

Effectiveness of mitigation Residents and 
measures, impacts of 
operation, comments and 
recommendations 

enterprises within 
project‟s area of 
influence 

Public 
workshop 

As needed, 
based on public 
consultation 

Effects of mitigation 
measures, impacts of 
operation, comments and 
suggestions. 

Representatives of 
residents and other 
stakeholders 

Public Once after first Evaluation, comments and Representatives of 
satisfaction 
survey 

year of operation suggestions for each 
component and 

residents and other 
stakeholders 

subcomponent. 

IA, HPMO 
and HMG 

Press 
conference 

Once after first Evaluation of the project Government 
agencies, local 

media, interested 
public 

year of operation (benefits and negative 
impacts), comments and 
suggestions during 

operation, and public 
opinions. 

HPMO = Huangshi Project Management Office, HMG = Huangshi Municipal Government 

Source: Domestic EIA reports and Consultant’s Final Report. 
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E. Responsibilities and Authorities for Implementation 

1. General Project Management 

17. A project leading group (PLG) headed by the deputy mayor of the City has 

been established and is responsible for directing the project and providing policy 

guidance during the project implementation. The HPMO has been set up under the 

PLG and it is responsible for coordinating the implementation of project activities on 

behalf of the HMG. The HPMO will: (i) be responsible for overall management of the 

project implementation; (ii) ensure adequate inter-departmental and inter-agency 

coordination; (iii) monitor the progress of the project implementation; and (iv) 

coordinate communication with ADB and the provincial and municipal agencies 

concerned. 

18. The Implementing Agency (IA) has been set up within HUCDIC which will be 

responsible for project implementation including coordination of contractors, 

consulting supervision DI‟s and other DI‟s during the project implementation on behalf 

of Project Owners/Operators. 

2. Organization of Environmental Management 

19. To ensure that applicable national, provincial and municipal environmental 

laws, regulations and standards, as well as ADB environmental and social 

requirements are respected during Project preparation and implementation, an 

Environmental & Social Management Unit (ESMU) will be established within the PMO. 

The ESMU will be composed of 2 specialists, one Head of the Department 

(Environmental Specialist) and one Resettlement Coordinator. These two specialists 

will be assisted by a Secretary. It is assumed that accountancy needs of the ESMU 

will be satisfied on a part time basis by the accountancy staff of the PMO. To carry out 

their tasks, the personnel of the ESMU will have transportation facilities, office 

facilities and access to computer network. An overview of the environmental and 

social management during project implementation is provided in the following figure. 
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Figure 1. Organization of Environmental Management during Project 

Implementation. 

Environmental 
Supervision 

agencies 

EMP 
Design & Construction Period 

Huangshi Municipal Government 
WRB 
PIU 

MEP 
PMO 1 ES Coordinator 

Env. & Social Management Unit (ESMU) 

1 Environment Specialist & 1 Social Specilist 
MMB 
PIU Project Implementation 

Consultant 
Hubei 

Provincial 

EPB 

Loan Impementation 1 ES Coordinator 
Environmental Consultant 

(LIEC) 
Environment Specialist 

1 E&S Specialist 
1 

PUB 
PIU HUCIDC 

IA 

1 ES Coordinator 
EMD 

1 ES Coordinator Huangshi EPB & 

EMC External Environmental 

Monitor MGB 
PIU 

Construction Supervision 
Institutes (s) 1 ES Coordinator 

Environmental Inspectors 

Drainage Company 
PIU Contractor(s) 

Contractor(s) for 
Wastewater 

Component 

Contractors for 
Sewage Sludge 

Component 

Hydraulic 
Circulation & Eco- 

Restoration 

Contractor(s) for 
Solid Waste 

Component 

1 ES Coordinator 

Onsite Env. Eng. Onsite Env.Eng. Component Onsite Env. Eng. 
Onsite Env. Eng. 

20. The Head of ESMU must have a solid background in environmental and social 

issues related to project construction in the environmental sector, as well as a 

managerial capacity to supervise the general activities of the ESMU, to manage 

budgets, to establish and maintain coordination with Government Agencies 

concerned and to report at PMO level. The ESMU Resettlement Coordinator will have 

good experience in resettlement and land acquisition operations, with a good 

knowledge of related ADB safeguards requirements. 

21. The HPMO will be responsible for the overall implementation of this EMP, 

consisting of inspection, monitoring, reporting, and initiating corrective actions or 

mitigation measures. In the design stage, the ESMU will pass the EMP to design 

institutes to incorporate mitigation measures into the detailed designs. The EMP will 

be updated at the end of the detailed design phase. Prior to the construction 

supervision stage the ESMU will provide the EMP to each contractor. To ensure that 

the contractors comply with the EMP‟s provisions, IA with the help and technical 

support of loan implementation environmental consultants (LIEC), will prepare and 

provide the following specification clauses for incorporation into the bidding 

procedures: (i) a list of environmental management requirements to be budgeted by 

the bidders in their proposals; (ii) environmental clauses for contractual terms and 

conditions; and (iii) major items in domestic EIAs, the CEIA and the EMP. 

22. 
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environment specialists to coordinate environmental management activities and 

ensure effective EMP implementation. 

23. During construction, the ESMU will be responsible for: (i) implementing the 

EMPs and developing further implementation details; (ii) supervising contractors‟ 
implementation of mitigation measures during construction; (iii) implementing training 

programs for contractors; (iv) incorporating environmental management, monitoring, 

and mitigation measures into construction and operation management plans; (v) 

developing and implementing internal routine environmental monitoring and 

supervision; and (vi) reporting performance of the EMP to PMO and responsible 

agencies. The ESMU will be technically supported by loan implementation 

environment consultants (LIEC) and supervised by the Huangshi EPB. 

24. Environmental Field Inspectors (EFI) of CSCs contracted by the IA, will be 

responsible for daily inspection, monitoring, and evaluation of implementation of 

mitigation measures. Within the CSC, EFIs will be appointed to cover one (or several) 

contracts. 

25. Construction contractors will be responsible for implementing the relevant 

mitigation measures and internal monitoring during construction with the help of CSCs 

and under the supervision of the HEPB. The contractors will nominate onsite 

environment engineers (OEE), which will be responsible for implementing the relevant 

mitigation measures and internal supervision during construction. 

26. The HMG will provide the Project Owners/Operators with financial and 

management autonomy to operate the project facilities. The environmental 

management capacity of the Project Owners/Operators will be strengthened, and 

relevant training will be arranged as part of the capacity building program. 

3. Specific Roles & Responsibilities 

27. The Environmental Field Inspectors (EFI) will have the principal 

responsibility for observing contractor construction activities, and for ensuring that 

those activities are accomplished in compliance with the Project's environmental 

requirements, specifications, goals and objectives. They will ensure coordination at 

field level with representatives of government agencies in charge of EMP supervision 

as well as those in charge of control and monitoring activities. 

28. To accomplish this, each EFI will be responsible for understanding the Project 

Technical Specifications, the Environmental Specifications and Obligations of the 

Contractor particularly as they apply to their monitoring assignment. The LIEC will be 

responsible for the good understanding the EFI have of the Project documentation. 

Training sessions for the staff will be organized prior to project construction. 

A2-45 



1 

 

 

  

Appendix 2 

29. The specific responsibilities of the EFI will be to: 

i. Confirm that all plans, processes, approvals and requirements are in place to 

ensure EMP compliance prior to initiation of any work. 

ii. Check the accomplishment of the environmental measures by Contractor crews 

against contractual obligations by: (a) Performing monitoring activities as 

scheduled; (b) Evaluating contractor efforts and effectiveness; and (c) 

Identifying circumstances requiring management decisions to evaluate 

variance or compliance issues. 

iii. Prepare monthly Standard Review Sheet (SRS) related to contractors' efforts 

and achievement for the purpose of monthly payment certificate for 

environmental activities. 

iv. Compile documentation of monitoring observations by: (a) Maintaining weekly 

records of monitoring activity on standard logs indicating locations, dates and 

times as well as general observation and compliance details; (b) Collecting 

specific data assigned to them; (c) Documenting observed non-compliance 

situations on standards forms. 

v. Identify circumstances requiring special study or activity, such as: (a) A 

committed activity linked to a specific construction activity; (b) Special 

requirements related to a specific resource observations, i.e. archaeological 

control during excavation works; and (c) Communicate to LIEC to allow timely 

and efficient implementation of specific commitments. 

vi. Interface with CSC field construction personnel to: (a) Assist in field interpretation 

of environmental requirements; (b) Provide advice regarding corrective 

actions and resolving non-compliance situations (after consultation with LIEC 

and HPMO if necessary); and (c) Request issuance of specific formal 

instructions to Contractor, as required. 

vii. Interface with Contractor's construction liaison personnel (advisory role only) to: 

(a) Help communicate requirements; (b) Obtain a hands-on view of special 

problems so that implementation difficulties can be communicated to LIEC to 

aid in problem resolution; (c) Request consideration of work stoppage or a 

redirection of effort in the event that imminent potential for damage to a 

sensitive resource or a serious non-compliance situation is observed. 
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viii. Communicate to LIEC and construction personnel by: (a) Preparation of routine 

monthly monitoring reports; (b) Interaction with ESMU as needed to define 

corrective action recommendation for any identified non-compliance situation. 

30. The Loan Implementation Environment Consultants (LIEC) will be in 

charge of supervising environmental issues related to construction activities and of 

coordinating the EFI activities. The LIEC will act as external environment monitor, and 

will coordinate with agencies in charge of EMP supervision and monitoring to ensure 

these activities are carried out in compliance with the project schedule and that no risk 

of delaying the construction may result from these activities. He will more particularly 

carry out the following tasks: 

i. Provide training to the ESMU staff and the EFI with support of Technical 

Assistance. 

ii. Prepare monitoring specifications for EFI (Standard Review Sheets and other 

documentation format) with the support of Technical Assistance. 

iii. Communicate with ESMU and construction personnel by: (a) Preparation twice a 

year of semi-annual environmental monitoring verification reports to be 

submitted to the ADB; (b) Verbal communication to Contractor staff to discuss 

problems and explore solutions as compliance situations are identified; and (c) 

Interaction with ESMU as needed to define corrective action recommendation 

for any identified non-compliance situation. 

iv. Act as external environment monitor to verify the project‟s compliance with the 

approved EMP, visit construction sites on a regular basis and coordinate with 

EFI and HEMS environmental monitoring activities. 

v. Attend coordination meetings with IA, CSCs, ESMU and Contractors. 

31. Environmental and Social Management Unit (ESMU): In general, the 

ESMU is responsible for coordinating environmental and social monitoring efforts of 

Government Agencies, and for communicating with HPMO management and 

Government Agencies on the status of Contractors' environmental performance. The 

ESD will be responsible also for reporting through the HPMO ADB the progress of 

EMP implementation. The specific responsibilities of the ESMU will be to: 

i. Ensure at the earliest stage of the Project and with the support of Technical 

Assistance the preparation of contractor environmental specifications, 

contractor monitoring specifications. 

ii. Provide, via HPMO, a 6 monthly reporting to the Huangshi Municipal 

Government and to the ADB concerning monitoring activity, compliance status 
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and corrective actions. 

iii. Manage aspects of environmental-related training by: (a) As-needed conducting 

environmental awareness briefings and supplemental training for construction 

executive staff of HPMO; and (b) Coordinating specialist activities as 

necessary to accomplish these efforts. 

iv. Appoint specialists as foreign consultants or specialists from Institutes or 

Agencies to assist in the training needs, in methodological or technical 

aspects as required. 

v. Coordinate Project review missions of the ADB environmental specialists and act 

as principal interface with ADB environmental officer in charge of the project 

during supervision missions. 

vi. Manage special studies and surveys associated with site-specific conditions, 

special construction requirements or changes. Coordinate specialist activities 

as needed to accomplish these efforts. 

vii. Conduct routine monthly meetings with the HPMO Manager and the HPMO 

Technical Division Manager to present monthly monitoring summary and 

discuss compliance issues. 

viii. Conduct routine meetings with the LIEC to discuss work progress and 

compliance issues. 

ix. Coordinate the Project level Grievance Redress Mechanism (GRM) and ensure 

public information through meetings and regular updating of the Internet site 

for the Project. 

x. Conduct field visits of construction sites. 

F. Institutional Strengthening and Training 

32. To ensure effective implementation of the EMP, the capacity of the HPMO, IA, 

CSCs and contractors must be strengthened, and all parties involved in implementing 

mitigation measures and monitoring of environmental performance must have an 

understanding of the goals, methods, and practices of project environmental 

management. The project includes a package on project implementation 

management support, and a comprehensive package on institutional strengthening 

and capacity building support. 
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33. Project implementation management support consulting service of 

estimated 23 person-months of international and 66 person-month of national 

consultant will be engaged to assist HMG, PMO and HUCIDC, amongst others, in 

conducting training on: 

(i) ADB‟s and PRC‟s environmental laws, regulations and policies; 

Engineering detailed design in accordance with the design codes and 

standards, with special focus on environmental dredging; 

Preparation of procurement documentations including technical 

specification, bidding documents, bid evaluation procedures; 

Reviewing and updating the environment management plans (EMP); 

Construction supervision, project management, implementation of 

safeguards for ADB requirements; 

(ii) 

(iii) 

(iv) 

(v) 

(vi) Grievance Redress Mechanism (GRM); 

(vii) Development of emergency preparedness and response plans; 

(viii) Environmental monitoring, inspection, and reporting. 

34. Institutional strengthening support consulting service of estimated 19 

person-months of international and 81 person-month of national consultant will be 

engaged to assist HMG, PMO, HUCIDC and all agencies concerned in providing 

urban services and operation and maintenance (O&M) of the project components in: 
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(i) identifying the capacity development needs and preparing an overall 

capacity building and strengthening program for all HMG agencies 

involved in the project implementation and operation and maintenance 

(O&M) of the completed project components; 

(ii) 

(iii) 

(iv) 

developing an asset management system based on the results of 

comprehensive sewer network survey and GIS database, by which 

all data relating to sewerage assets and service provision are centrally 

stored and coherently managed; 

improving and updating the industrial pollution control program and 

its implementation, including monitoring, tracking and enforcing 

mechanism for non-compliant parties discharging industrial wastewater 

to the public sewer network not meeting the quality standards; 

upgrading hydraulic water quality models developed during project 

preparation, and monitoring cumulative quality impact of pollution loads 

and hydraulic circulation on Huangshi‟s three lakes and on discharges 

to the Yangtze River during project implementation 

(v) preparing an integrated water resources management and 

environmental monitoring plan for effective and well-coordinated water 

resources management and quality monitoring; 

(vi) developing a mid and long-term strategic plan for sustainable 

solutions for sludge reduction, stabilization, and beneficial use 

considering the expected quality improvement impact by the project, 

taking account of recommendations from the ADB‟s ADTA 7083 Urban 

Wastewater Reuse and Sludge Utilization Policy Study; 

(vii) preparing a solid waste strategic development plan (SWSDP) for 

Huangshi considering: sector policy, legal and regulatory requirements, 

solid waste sector organization, service demand, existing and planned 

physical assets, current performance and performance gaps, 

shareholders inputs and expectations, facility management plan, 

organization strengthening plan, core competencies enhancing, human 

resources management, financial management and projections, 

management strategies and actions, including PPP options, and 

indicators to monitor implementation of SWSDP and auditing 

procedures; 

35. A tentative training plan has been developed, with tentative topics, budgets 

and number of participants as listed in Table 17. Funding for the training program is 

included in the institutional strengthening and capacity building program as part of the 

budgets of the Project Implementation Consultant (PIC) and the Project Capacity 

Building Consultant (PCBC). A more detailed training plan will be developed by the 

PIC and the PCBC based on a training needs assessment in collaboration with HEPB, 

and ESMU of HPMO, and with the intended beneficiaries, to agree on the intended 

outcome of the training program, so that the required outputs could be designed and 
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pertinent activities conducted. The trainer will include in their program a before/after 

assessment to evaluate the success of the training. The PIC and PCBC will design 

evaluation questionnaires to gauge the usefulness of the training/capacity building 

design and performance of the trainers. 

Table 18. Institutional Strengthening and Training Program 

Number 

of 

Source 

of 
Training/Capacity 

building 

Period 

(days) 

Budget 

(CNY) 
Attendees Contents Times 

Person Funds 

ADB‟s SPS and other 

environmental regulations; 

Project applicable PRC‟s 

environmental laws, 

policies, standards and 

regulations 

ADB‟s and PRC‟s 

environmental laws, 

regulations and 

policies 

HPMO, IA, 

EFIs, OEEs, 

contractors 

1 1 30 5,000 PIC 

Introduction to 

“Technical Guidelines for 

Environmental Dredging 

of Contaminated HPMO, IA, 

DI, EFIs, 

OEEs, 

Environment 

dredging 

Sediments (US EPA); 

Review and update of 

environment dredging 

plan (detailed design); 

Monitoring requirements 

during and after dredging 

GRM structure, 

1 2 20 10,000 PIC 

HWRB 

responsibilities, 
HPMO, 

timeframe 
Grievance 

Redress 

PPCU, IAs, 

GRM entry 

points, 

Types of grievances; 

eligibility assessment 

Gender responsive 

GRM; 

1 0.5 20 3,000 PIC 

Mechanism 

HEPB 

Reporting procedures. 

Developing 
PIUs, 

Environmental 

Management 

Clauses and 

Protocols 

environmental 
HPMO, IA, 

HEPB, 
management clauses 

and incorporating them 

into construction and 

operational contracts 

1 1 25 7,000 PIC 

Tendering 

company 
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Responsibility and duties 

during construction, 

management and 

environmental 

HPMO, IA, 

PIUs, EFIs, 

OEEs, protection; 
EMP 

contractors, 

HEMS, 

Task of environmental 

protection during 

construction; 

1 1 30 10,000 PIC 
implementation 

HEPB, 

HWRB Key environmental 

protection contents 

during construction; 

HPMO, IA, 

PIUs, EFIs, 

OEEs, 

Review and update of 

EMP 

EMP Update contractors, 

HEMS, 

Review and update of 

environmental 

1 2 30 30,000 PIC 

HEPB, monitoring protocols 

HWRB 

International best 

practice to EP&R 

Review of existing EP&R 

procedures; 

HMG, Gap analysis and 

corrective action 

planning; 

HWRB, 
Emergency 

HPMO, 
preparedness and 

response (EP&R) 

planning 

PIUs, POCs, 

EFIs, 

Development of EP&R 

plans for project 

components, including 

2 2 20 20,000 PIC 

contractors, 

OEEs, HEPB identification of risks, 

EP&R procedures and 

responsibilities, 

communication and 

reporting procedures 

Subtotal 85,000 

Review and update of 

environment dredging 

HPMO, IA, 

contractors, 

EFIs, OEEs, 

HWRB 

plan (prepared by 

Environmental contractors); 
1 2 40 50,000 PCBC 

dredging planning Assure compliance with 

Technical Guidelines for 

Environmental Dredging 

of Contaminated 

A2-52 



1 

 

 

  

Appendix 2 

Sediments (US EPA) 

Review and revision of 

monitoring plan; 

Public consultation and 

communication plan. 

Operation and 

maintenance 

requirements of A20 

WWT process and 

engineered wetlands; 

Monitoring requirements 

and procedures; 

IA, relevant 

PIUs and 

POCs, 

O&M of 

wastewater 

treatment facilities 

1 2 30 30,000 PCBC 
Emergency 

HEPB, 
preparedness and 

response planning 

during operation; 

HWRB 

Occupational and 

community health and 

safety procedures. 

Review of international 

experience and best 

management practice; 

PRC policies and 

regulations related to 

sludge management; 

Review of Huangshi‟s 

sludge management 

strategy; 

HMG, 

HPMO, IA, 

relevant 

PIUs and 

POCs, 

Beneficial sewage 

sludge 
1 2 30 30,000 PCBC 

management 

strategy HEPB, 

HWRB, 

HLRB. Development of a draft 

sludge management 

strategy 

Industrial pollution 

control – basic principles, 

PRC regulations, PRC 

and international best 

practices 

HMG, HEPB, 

HPMO and 

other 
1 1 60 50,000 

Development & 

Implementation of 

IPCAP 

relevant 
PCBC 

authorities, 

local 
Development of 

industrial pollution 

control action plan 

(IPCAP) for Huangshi 

GIS and load estimation 

for point/non-point 

industries 1 

2 

2 

2 

30 

30 

50,000 

Lake Basin 

Modeling, 

HMG, 
10,0000 PCBC 

HWRB, 
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Integrated lake 

basin 

HEPB, pollution sources; 

HPMO, 

relevant 

PIUs and 

POCs 

Lake modeling (hydraulic 

and water quality management 

principles); 

Eutrophication analysis; 

Definition of 

responsibilities for lake 

basin model operation 

and maintenance. 

Monitoring and 

inspection methods, 

QA/QC procedures; 

responsibilities for 

monitoring and reporting; 

Reporting requirements; 

development of report 

templates. 

HPMO, IA, 
Environmental 

monitoring, 
PIUs, POCs, 

contractors, 

HEMS, EFIs, 

OEEs, HEPB 

1 1 20 5,000 PCBC 
inspection, and 

reporting 

Solid waste sector 

organization, service 

demand, existing and 

planned physical assets, 

current performance and 

performance gaps, 

shareholders inputs and 

expectations, facility 

management plan, 

organization 

HMG, 

Solid waste 

strategic 

HPMO, IA, 

relevant 

sector 

1 2 40 50,000 PCBC 

development plan 

agencies 

strengthening plan, core 

competencies 

enhancing, etc 

Subtotal 375,000 

Total 460,000 

PIC = Project Implementation Consultant Budget; PCBC = Project Capacity Building Consultant Budget 

G. Procurement Plan and Cost Estimates 

36. The IA will develop detailed plans for procurement of equipment, materials, 

and civil works needed to implement the mitigation measures and monitoring plans. 

These plans will be incorporated in project contracts. Environmental considerations 

will be integrated in the procurement to ensure environmentally responsive 

procurement. 
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37. Cost estimates for m itigation m easures, environmental monitoring, public 

consultations, and  capacity building are summarized in Table 19. The 

external/compliance monitoring costs will be borne by the IA. Internal monitoring costs 

will be borne by the contractors. External EMP supervision and verification costs will 

be f rom the project implementation con sultancy bu dget. B efore i mplementing a 

monitoring plan, responsible agencies will present a more detailed breakdown of the 

estimated budget. During Project implementation, the budgets will be adjusted based 

on actual requirements. Contractors will bear the costs for all mitigation measures 

during construction, which will be included in the tender and contract documents. The 

POCs will bear the costs related to mitigation measures during operation. Costs for 

capacity building and training will be borne by the Project as a whole. 

Table 19. Cost Estimates for EMP 

Cost 

Item estimates 

(CNY'000 ) 

Source of funds 

Water & Soil Conservation Works 

Environmental Mitigation Measures 

Contractors Environmental Obligations 

Environmental Monitoring during 

Construction 

20,390 Contractors Budget 

59,130 Contractors Budget 

13,311 Contractors Budget 

Environmental Monitoring 
1,100 

Budget, Contractors Budget 

Environmental Monitoring during 1 year 

Operation 
784 POCs 

Public Consultations & Awareness 

Campaigns 
662 PCBC 

85 PIC Environmental Management Training 

Industrial Pollution Control & Integrated Lake 

Basin Management Training 

TOTAL 

375 PCBC 

95,837 

Note: All these costs are already included in the Project budget. The mitigation cost data of Hydraulic 
Recirculation Subcomponent (canceled in January 2017) is unavailable, therefore, here the relevant 
cost remains counting on the newly proposed three components, and will be updated at PCR. 

H. Assessment of Project Readiness 

38. Before construction, the LIEC will assess the project‟s readiness in terms of 

environmental management based on a set of indicators (Table 20), and report it to 

ADB, the EA and the HPMO. This assessment will demonstrate that environmental 

commitments are being carried out and environmental management systems are in 

place be fore con struction st arts, o r su ggest co rrective actions to en sure that al l 

requirements are met. 
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Table 20. Project Readiness Assessment Indicators 

Criteria Indicator Assessment 

CEIA approval 
and disclosure 

The CEIA was approved by ADB, and 
disclosed on ADB‟s project website 

Measures defined in Table 1, Detailed Design 
Phase, included in detailed designs for each 
component 
Dredging plans developed as the basis for the 
preparation of tender and bid documents, and 
civil works contracts following international 
best practice, and submitted to ADB for review 

The EMP was updated after detailed design, 
and approved by ADB and the HEPB 

The borrower complies with loan covenants 
related to project design and environmental 
management planning 

Yes No 

Yes No 

Measures during 
detailed design 
implemented 

Yes No 

Yes No 

Yes No 

EMP update 

Compliance with 
loan covenants 

The completion and agreements to 
resettlement plans before the construction 

Meaningful consultation completed 
Consultation and information disclosure 
related to dredging plans conducted 

GRM (including PCU) established and 
discussed with / disseminated to relevant 
stakeholders 

Yes No 

Yes No 
Yes No Consultation, 

GRM 

Yes No 

ESMU established within HPMO 
LIEC/EEM contracted 
HEMS contracted 

Yes No 
Yes No 
Yes No 
Yes No 
Yes No 

Yes No 

Environmental 
Supervision in 

place EFIs nominated within contracted CSCs 
Compliance monitoring plan established 

Bidding documents and contracts 
incorporating the environmental activities and 
safeguards listed as loan assurances 

Bidding documents and contracts 
incorporating the impact mitigation and 
environmental management provisions of the 
updated EMP 

Bidding 
documents and 
contracts with 
environmental 

safeguards 

Yes No 

Onsite Environment Engineers (OEE) 
appointed 
Internal environmental monitoring plan 
prepared 

The required funds have been set aside to 
support the EMP implementation according to 
the financial plan. 

Yes No 

Yes No 

Yes No 

Contractor 
readiness 

EMP financial 
support 
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I. Mechanisms for Feedback and Adjustment 

39. Based on the inspection and monitoring reports, environmental authorities will 

decide whether: (i) further mitigation measures are required as corrective action, or (ii) 

some improvement is required to environmental management practices. If it is found 

during inspection that there has been substantial deviation from the EMP or any 

changes made to the Project or any components which may cause substantial 

adverse environmental impacts or increase the number of affected people, then 

HPMO will consult with environmental authorities and ADB immediately and form an 

environmental assessment team to conduct additional environmental assessment and, 

if necessary, further public consultation. The revised EIA reports including EMP will be 

submitted to the environmental authorities for approval, and finally report to ADB. The 

revised EMP will be provided to the contractor(s), CSCs, and IA for implementation. In 

compliance with the new ADB Communications Policy, effective from 2 April 2012, the 

revised EMP will be disclosed on the ADB project website. 
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HPMO, 

HEPB 

ADB 

IAs 
LIEC 

CSC 

Contractor IAs  operation staff 

Implementation 

Feedback 

Comments and 

suggestion 

Implementation of Mitigation 

Measures and Monitoring 

Programs 
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