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1. Country and Sector Background
Background.  The Pearl River Delta (PRD) region has witnessed phenomenal economic growth, with the 
GDP rising by an average 14.7 percent annually over the period 1990-2000.  The Delta region has become 
a major outlet for manufactured goods to the rest of the world.  In 2002, Guangzhou made the highest 
contribution to the GDP of the Province, with Yuan 644 billion/year (US$80.5 billion).  The population of 
Guangdong Province was 86.4 million (2000 Census), of which 39.7 million was in the PRD.  Guangzhou 
City had a migrant population of over 4 million in 2000 (about 47 percent of total population).

The PRD’s rapid economic growth has come at a heavy environmental cost.  Water quality in many 
stretches of the Pearl River, especially around Guangzhou, Foshan and Dongguan, is worse than Class V 
standard, which makes the river system unsuitable for irrigation, aquaculture, and potential recreational 
uses. It also contributes to serious pollution of the South China Sea.  Related sector issues are discussed in 
the following paragraphs.

Regional Planning.  Planning for environmental infrastructure in the PRD, and Guangzhou is based on 
narrow administrative boundaries rather than drainage catchments or rational planning.  The recently 
announced PRD Clean-up Campaign (PRDCC) calls for the construction of 162 wastewater treatment 
plants, estimated to cost over Yuan 40 billion (US$5 billion).  The result would be a proliferation of 
uneconomic small capacity plants that will require high capital and recurrent costs. Current planning does 
not lay adequate emphasis on regional planning considerations, economies of scale and least-cost strategies.  
Opportunities for regional environmental planning and management for the PRD and the South China Sea, 
involving a range of stakeholders in Guangdong, Hong Kong and Macao, have not been adequately 
explored. 
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Wastewater Management and River Water Quality.  Many sections of the Pearl River, especially in 
the vicinity of Guangzhou, Foshan, Dongguan and Shenzhen, have pollution levels that result in the water 
quality being lower than Class V.  Main pollution sources entering the river system are from untreated 
domestic and industrial wastewater and non-point sources.  An accelerated investment program to collect 
and treat domestic wastewater has begun. 

In 2000, total wastewater generation (domestic and industrial) was estimated to be about 11.5 million 
m3/day.  By 2010, it is projected to rise to about 12.3 million m3/day, of which 2.1 million m3/day is 
industrial wastewater.  In terms of total wastewater generation, Guangzhou contributes about 25% of the 
total load; other PRD cities of Dongguan, Shenzhen and Foshan follow at 15%; 14% and 13%, 
respectively.  The current total treatment capacity in the PRD is about 2.6 million m3/day, treating 
approximately 28% of domestic wastewater. By 2010, the PRD expects to add about 8.81 million m3/day 
of treatment capacity. 

Hazardous Waste and Sludge Management.  The growing volumes of hazardous wastes, and the 
reported illegal dumping, pose considerable risks to health, and surface and ground water sources.  There 
is one hazardous waste treatment plant is in Shenzhen, and construction of incinerators is being considered 
by PRD towns.

Furthermore, disposal of large volumes of sludge, of over 1,500 tons/d, will be a problem as the PRD 
increases its wastewater treatment capacity.  The first sludge treatment facility, of 800 tons/d capacity, is 
currently under construction in Guangzhou.  The heavy metal content in sludge is a concern; however, 
recent data indicate a reducing trend, due largely to the Province's industrial pollution control action 
program.  Guangdong has started to address this problem through increased monitoring and enforcement.

Water Quality Monitoring and Data Management.  Uncoordinated and inadequate monitoring 
of environmental conditions, and lack of real time data in the PRD, hamper planning, regulation and 
enforcement of standards by agencies responsible for regulation, particularly with regard to drinking water 
standards, river water quality, pollutant contribution from industry, and municipal and non-point sources.  
Guangdong has begun a pollution monitoring and enforcement drive, and publishing some environmental 
data.  

Vulnerable Population.  Some PRD cities are facing growing social pressures from vulnerable 
populations.  Informal migrants are particularly vulnerable; often they lack access to basic environmental 
infrastructure services, or are provided access at higher prices through intermediaries (e.g., landlords).  
Ensuring affordable access to services for all segments of PRD’s vulnerable population has become a 
major challenge for these cities. 

Pricing of Urban Services.  Charges for water supply and wastewater services recover only a portion of 
the true cost of providing the services.  There is no cost recovery for transfer and disposal of municipal 
solid wastes – except for a new garbage fee in Guangzhou, and a small charge for collection of wastes 
from houses to the collection points.  Availability of adequate funding to pay for these services becomes 
especially important in light of a trend to engage private service providers in environmental infrastructure.

Guangdong Provincial Government’s Strategy.
Guangdong’s Urban Environmental Plan for Pearl River Basin within Guangdong (112,000 km2) is 
summarized below:
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Targets 2005 2010 
River reaches satisfy water quality objectives 75% 80% 
Industrial wastewater treated to standards 85% 90% 
Larger cities: domestic wastewater treated to standards 60% 70% 
PRD cities: domestic wastewater treated to standards 50% 60% 
Investment for environmental protection, as a percentage of GDP 2.5% 3.0% 

 

Guangdong has adopted a plan to accelerate wastewater management in the Pearl River Delta through the 
PRD Cleanup Campaign (PRDCC), which sets out phased targets to meet water quality standards.  
Objectives of the PRDCC would be achieved through: (i) industrial pollution control: monitoring and 
control of discharges from 179 key polluting industries, including relocation of the worst polluting 
industries; (ii) domestic wastewater treatment: construction of 162 wastewater treatment plants (WWTPs) 
to treat about 12.23 million m3/day; (iii) agriculture and livestock pollution control: banning and relocation 
of poultry industries from water supply catchments of the PRD, and enforcement of provincial and national 
SEPA guidelines; and (iv) river rehabilitation, comprising integrated rehabilitation of key rivers; water 
pollution control and management in Guangzhou, Dongguan and Foshan; integrated rehabilitation of urban 
creeks; domestic solid waste treatment; and ecosystem development and protection. 

In addition, GPG plans to pursue a regional approach to wastewater management planning, including 
environmental infrastructure development in cooperation with Hong Kong SAR. 

The Guangdong regional hazardous waste management program planned for completion by 2005, includes: 
(a) Guangzhou Hazardous Waste Secured Disposal Center, (b) Guangdong Hazardous Waste 
Comprehensive Treatment Demonstration Center (Phase I); (c) Shenzhen Hazardous Waste Treatment 
Station and Secured Landfill (Phase II); (d) Yuexi Hazardous Waste Treatment Center (Phase I), and (e) 
Guangdong Toxic Chemical Waste Treatment Center.

Under the Tenth Five-year Plan, the Guangdong EPB is required to install automatic water quality 
monitoring, and report water quality of surface waters daily and monthly.  Implementation of this program 
began in early 2003.

Guangzhou has an approved industrial pollution control program (2002–2015) under implementation, 
which includes monitoring and enforcement of industrial wastewater discharges, and a phased program to 
relocate the worst polluting industries to special industrial sites.

2. Objectives
1. The development objective of the project is to assist in addressing the environmental problems of the 
Pearl River Delta in Guangdong Province and the South China Sea, through the improvement and 
rationalization of environmental service delivery based on a regional planning approach.
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3. Rationale for Bank's Involvement
The Bank brings considerable international experience, in particular in economic and financial analysis and 
systematic consideration of alternatives.  Bank assistance to Guangdong Province is drawing upon growing 
experience in addressing regional environmental issues, gained from urban environment projects throughout 
China (including Hebei, Hubei, Jiangsu, Jilin, Liaoning, Shandong, Sichuan, Yunnan and Zhejiang 
Provinces, and in the mega-cities of Beijing, Chongqing, Shanghai and Tianjin).  In addition, the Bank has 
addressed issues relating to water bodies and water resources management, including the clean-up of 
Dianchi Lake (part of the Yunnan Environment Project), the Huai River Basin in Anhui Province, and the 
Liao River Basin in Liaoning Province.

Bank involvement has helped include initiatives on inter-municipal cooperation, improvements to 
wastewater management planning, regional cooperation with Hong Kong, and transparency in information 
sharing.  It will also enhance the design and construction quality control of the physical investments, and 
accelerate institutional and financial strengthening and training.  The project will build on the past 
experience of Guangdong Province and Guangzhou city, which have been sub-borrowers of the Bank for 
major infrastructure projects.

4. Description
In addition to financing environmental infrastructure investments, the project would support regional 
planning reform, preparation of a regulatory framework, public-private partnerships, inter-municipal 
cooperation for infrastructure development, as well as institutional strengthening and training (IST) at both 
provincial and city levels, as follows:

(1)  Wastewater Management:  Enhancement of wastewater facilities in Guangzhou, through construction 
of two wastewater treatment plants of 200,000 m3/d capacity each, and about 500 km. of sewerage 
networks, including preparation of a sludge management plan;

(2)  Regional Hazardous Waste Management:  Construction of the first phase of the hazardous waste 
treatment facility comprising a pre-treatment center and landfill of 150,000 m3/d capacity, to treat wastes 
from Guangzhou and neighboring municipalities, including preparation of a regulatory framework for 
hazardous waste management, and selection of a private sector service provider to operate the facility;

(3) Inter-Municipal Environmental Infrastructure:  Promotion, as a pilot activity, of shared environmental 
infrastructure development for three groups of two or more municipalities, districts or towns willing to 
plan, construct and manage shared facilities.  Two subprojects have already been identified, and 
memoranda of understanding have been signed by the cooperating parties.  A portion of the GEF funds will 
be used to provide grants to support this initiative.  Implementation will follow preparation of a framework 
for cooperation among contiguous municipalities, districts or towns for environmental infrastructure 
development, and appraisal of eligible subprojects.  The review and update of the PRD wastewater 
management plan (a.k.a the PRD Cleanup Campaign) is a key initiative under this component, which will 
result in economic use of resources, least cost wastewater facility planning, and enhanced inter-municipal 
collaboration;  

(4)  Water Quality Monitoring and Information Systems:  Support for physical investments and 
information systems to enhance the capacity of the Provincial Environmental Protection Bureau (GDEPB) 
for water quality monitoring, consistent with the national program of the State Environmental Protection 
Agency (SEPA).  This would include installation of a network of automatic monitoring stations, real- time 
data assembly and processing at a control center, development of databases, a website, management 
information system, and data sharing arrangements with Hong Kong.  Implementation will follow the 



5
PID

formulation, and appraisal of the water quality monitoring program.  A portion of the GEF grant will be 
used to support the capacity-building technical assistance activities, which will be implemented as complete 
package; and 

(5)  Institutional Strengthening & Training: Provision of technical assistance for (i) financial, institutional 
and project management support; (ii) public hygiene promotion; (iii) strategic studies for regional planning 
and urban development; and (vi) training and study tours.
(1) Wastewater Management
(2) Hazardous Waste Management
(3) Inter-Municipal Environmental Infrastructure¹
4)  Water Quality Monitoring and Information Systems
(5) Institutional Strengthening and Training

5.  Financing
Source (Total ( US$m))
BORROWER ($304.38)
IBRD ($128.00)
GLOBAL ENVIRONMENT FACILITY ($10.00)
Total Project Cost: $442.38

6.  Implementation
The Guangdong Provincial Government Office for World Bank Projects (GDPMO), established within the 
Guangdong Provincial Finance Bureau (GDGB) will be responsible for the overall coordination of the 
project.  Its responsibilities include: (a) annual budget preparation; (b) project-wide quality assurance; (c) 
progress reporting to GPG and the Bank; (d) inter-agency coordination and procurement support; (e) 
administration of the GEF Grant; and (f) the implementation of the institutional strengthening and training 
component.  Guangzhou city has also set up its own Project Management Office (GZPMO) to oversee 
preparation and implementation of its components.  In accordance with national practice, other cities that 
intend to participate in the project (viz. under the Inter-municipal Environmental Infrastructure component) 
would establish their own project management offices. 

The sector agencies will implement their respective components.  The Wastewater Management component 
will be implemented by the recently-established Guangzhou Sewage Treatment Company (GSTC).  It has 
contracted the Guangzhou Tunnel Development Company (GTDC) to manage the implementation of the 
investments.  The Hazardous Waste Management component will be implemented by the Guangzhou 
Hazardous Waste Management Center (GHWMC).  When completed, the facility will be operated by a 
private service provider selected under a bidding process to be financed under the project.  The Guangdong 
Environmental Monitoring Center (GEMC), within the Guangdong Provincial Environmental Protection 
Bureau (GDEPB) will be responsible for implementation of the water quality monitoring component.

Proposed Inter-municipal Environmental Infrastructure. Implementation of this component will 
commence after satisfactory appraisal by the Bank of the framework, and investment proposals consistent 
with the approved framework.  The framework would establish the overall principles and guidelines for 
sharing the costs, ownership, operation and maintenance of environmental facilities, and provide 
institutional models for construction and management of shared facilities.  The framework would be 
completed for review by the Bank by no later than July 31, 2005, and investment proposals submitted by 
no later than December 31, 2005.  The sub-projects will be financed solely from local sources of funds.  
Notwithstanding the source of financing, the subprojects will be prepared to standards applicable to 
loan-financed components, and be procured in accordance with Bank procurement guidelines.  It is 
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expected that eligible subproject will be implemented by the respective entities of the municipal 
governments, districts or towns.  To promote this initiative, GEF grant incentives for capital cost and 
O&M cost support will be provided, for up to three eligible subprojects.  

Proposed Water Quality Monitoring and Information Systems. Implementation of this component will 
commence after formulation of a water quality monitoring program, satisfactory to the Bank.  The GDEPB 
will have overall responsibility for the proposed Water Quality Monitoring component, and also be 
responsible for implementing the GEF-financed review and update of the PRD Cleanup Campaign - 
PRDCC (i.e., PRD wastewater master plan). The GDEPB will implement the GEF-supported technical 
assistance as a complete package, without unbundling.  The physical investments (i.e. goods and works) 
will be financed solely from local sources of funds.  Notwithstanding the source of financing, the 
component will be prepared to standards applicable to loan-financed components, and be procured in 
accordance with Bank procurement guidelines.

Under a separate GEF project - Livestock Waste Management in East Asia, GDEPB has agreed to prepare 
a Terms of Reference for preparation of an Action Plan for Livestock Waste Management.  

Procurement.  The CMC International Tendering Corporation, No.1 Department, in a joint venture with 
the GMG International Tendering Company Limited, has been retained as the procurement agency for all 
aspects of civil and electrical and mechanical works requiring International Competitive Bidding (ICB).

Onlending Arrangements: The proposed loan of $128 million will be made to the People’s Republic of 
China at the Bank’s standard interest rate for LIBOR-based US dollar single currency loans.  The loan will 
be for 20 years, including a five-year grace period.  China will onlend to Guangdong Province (GP), on the 
same terms and conditions.  GP will onlend part of the loan proceeds to Guangzhou Municipality (GM) on 
the same terms and conditions.  GM will onlend part of the loan proceeds to the Guangzhou Sewage 
Treatment Company (GSTC) for 15 years, including a five year grace period, at the same interest rate and 
commitment charge as applicable to the Bank loan to China.

The loan would be disbursed as follows: (a) civil works - 50 percent; (b) goods- 100 percent of foreign 
exchange, 100 percent local (ex factory) and 75% local expenditures, (c) consultant services- 91 percent; 
and (d) training- 100 percent.

A Special Account in the amount of US$10 million will be set up.  Retroactive financing in the amount of 
US$5 million has been provided for expenditures incurred for advance works and consultant services 
procured after October 1, 2003, as agreed with the Bank.

Utilization of the GEF Grant.  A portion of the GEF-supported grant (US$6.8 million) will be used to 
provide incentives for up to three subprojects under the Inter-municipal Environmental Infrastructure 
Component.  Each shared facility will receive  a capital cost grant of about US$ 1.6 million equivalent, 
paid in two installments of 30 percent and 70 percent of the grant, upon incurring expenditure of 30 
percent, and 100 percent of the appraised estimated cost of the subproject, and (b) an O&M support grant 
of about US$ 0.67 million equivalent, disbursed in two equal amounts, paid at 6 months and 18 months 
after commissioning of the facility.  About US$0.1 million will be used to develop the framework/study of 
the component.  The GDEPB will utilize US$2.25 million of the grant to implement the GEF-supported 
technical assistance, and the review and update of the PRD wastewater management plan.  The balance of 
the funds (US$0.85 million) will finance the preparation of a regulatory framework, selection of an 
operator for the facility, and a waste survey for hazardous waste management, and for preparation of a bid 
document for BOT or other public-private partnerships.  A Special Account of US$175,000 will be set up 
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to finance the technical assistance activities only.  Payment of the capital and O&M grants will be made 
upon certification by the Task Team Leader that the conditions for their disbursement have been met.

Monitoring and Evaluation Arrangements: The project will be supervised during semi-annual Bank 
missions.  Headquarters and staff members of the World Bank Office in Beijing would cooperate in this 
activity.  During implementation, GDPMO will prepare semiannual progress reports on the physical and 
financial progress of all components, and project performance compared to the objectives.  Bank missions 
will also monitor progress in implementation of the non-Bank financed investments under (a) the Industrial 
Pollution Control Action Plan (IPCAP), (b) the Inter-municipal Environmental Infrastructure component, 
and (c) the Water Quality Monitoring and Information Systems component.  The first monitoring report 
would be prepared by January 31, 2005; the last on January 31, 2010.  In addition, GDPMO will prepare 
an implementation completion report within six months of the closing date of the project.  It will refer to the 
objectives and the achievements of the project, costs and benefits derived, and the performance and 
contribution of all parties associated with it.

7. Sustainability
The project is expected to be sustainable in three respects: (a) financially; (b) institutionally; and (c) 
through achieving the development objectives.  Tariff reforms will enhance the financial viability of 
municipal service providers, and of the new facilities that the project will finance.  Institutionally, the 
creation of a financially autonomous wastewater company, the use of private sector service providers, and 
continued technical assistance for the participating institutions, will strengthen utility management and 
water quality monitoring capacity.  The hazardous waste facility is not expected to be financially viable at 
the beginning without support from Guangzhou Municipality, because a culture has to be first developed 
for hazardous waste producers to bring their wastes to the facility.  Therefore charges will be kept low 
initially, and will be increased in time when the practice is well established.  Finally, the project addresses 
an issue of high priority to both the local and the national governments: vital self-interest in achieving 
environmental conditions necessary for sustained economic growth, which would be a strong motivation to 
continue implementing the long-term environmental improvement program, and water resources 
management.

8. Lessons learned from past operations in the country/sector
Since its first loan in 1985, the Bank has committed US$2.2 billion under 22 projects for water supply and 
wastewater operations in China.  A 2002 Operations Evaluation Department (OED) Report (China: 
Review of the Bank's Assistance to the Urban Water Supply and Wastewater Sector, Report No. 24979) 
rates the outcome of the Bank's assistance moderately satisfactory, its sustainability as likely, and its 
institutional impact as modest.  OED also rates both Bank performance and borrower performance 
satisfactory.  The key lessons learned and recommendations are:

(i) least-cost analysis of future Bank-financed projects should always include improved incentives 
and support for water demand management;
(i) tariffs in future Bank-financed projects should be set by the level of average incremental costs, 
which signals future costs;
(iii) recent policy of conditioning future Bank financing on the establishment of autonomous 
wastewater companies be continued;
(iv) future Bank financing should give priority to cities and provinces that are willing to contribute 
a larger share of planned investments from internal cash generation; and
(v) next generation of Bank sector projects should include private sector participation where there 
is political support in favor of such participation.
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The above lessons and recommendations have been taken into account in designing and preparing project.

9. Environment Aspects (including any public consultation)
         Issues    :   An extensive environmental assessment was carried out for the project.  During its 
preparation and evaluation, Chinese national procedures and those required by the Bank Group were 
diligently followed.  Environmental assessment (EA) documents comprising Environmental Assessment 
Reports, Environmental Management Plan (EMP), Environmental Management Framework to deal with 
impacts of subprojects that will be identified later, and an Executive Summary were prepared, 
incorporating Bank comments. These were reviewed and found satisfactory.  A detailed note covering 
environmental assessment and impact, together with mitigation measures, is presented in Annex 14.  The 
EA documentation fully reflects the findings of the Chinese EAs on the various components as well as 
inputs from the Bank preparation and appraisal missions.

Potential Impacts:  The environmental impact of the project is, on balance, substantially positive, and the 
benefits greatly outweigh the negative impacts.  Positive impacts include: increased wastewater collection 
and treatment rates, improved water quality in the river sections near Guangzhou,  increase in the regional 
availability of facilities for disposal of hazardous waste, and an enhanced capacity for regional 
environmental management.  The potential adverse impacts include: construction spoil and noise, and 
operational phase impacts of the hazardous waste facility, e.g., transport of hazardous materials and 
possible generation of leachate at the landfill.  More details are provided in Annex 14.

Mitigation Measures:  The EAs have specified the appropriate mitigation measures, environmental 
monitoring plans, institutional arrangements and training and equipment requirements together with cost 
estimates to implement these measures.  Mitigation measures for construction-related impacts, and the 
hazardous waste management are described in Annex 14.

Public Consultation and Feedback: Local people were consulted twice during the EA process, once at the 
EA Terms of Reference (TOR) stage and the other time, during the draft EA report preparation, in 
accordance with the requirements of OP 4.01.  The approaches used for public consultation were: 
consultation meetings with local government representatives and questionnaire analysis of public opinions.  
These were supplemented by interviews focused on the public to be directly impacted by the various project 
components.  Details of these activities with dates, participants, public notifications and locations are 
provided in Annex 14.  Feedback from the public consultation process, and concerns and issues raised by 
the public, were considered and incorporated in the final EA report and EMP. 

Information Disclosure: The EA Report and Executive Summary were submitted to the Bank in 
November 2003, as were the draft Resettlement Action plans (RAPs).  Both reports were reviewed by the 
Bank, and were found to be satisfactory.  Copies were submitted to the Bank Group information center on 
December 5, 2003 and copies are also available in the Project File (Annex 8).  Notice of availability of 
these reports was publicized in local newspapers of Guangzhou in early January, 2004, prior to the 
appraisal completion date.  Details of documents, disclosure dates and locations are provided in tabular 
form in Annex 14.

10. List of factual technical documents:
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11. Contact Point:

         Task Manager
         Thomas L. Zearley
         The World Bank
         1818 H Street, NW

Washington D.C. 20433
         Telephone:  5788+3380 or 202 458-4731
          Fax:  86-10 6554-1686 or 202 522-1787

12.  For information on other project related documents contact:
The InfoShop
The World Bank
1818 H Street, NW
Washington, D.C. 20433
Telephone: (202) 458-5454
Fax:       (202) 522-1500
Web: http:// www.worldbank.org/infoshop

Note: This is information on an evolving project. Certain components may not be necessarily included 
in the final project.


