REPORT AND RECOMMENDATION
| OF THE
PRESIDENT
| TO THE
BOARD OF DIRECTORS
ON A
PROPOSED LOAN
TO THE

PEOPLE'S REPUBLIC OF CHINA

FOR THE
DALIAN WATER SUPPLY PROJECT

August 1994




CURRENCY EQUIVALENTS
(as of 14 August 1994)

Currency Unit - Yuan (Y)
Y 1.00 = $0.116
$1.00 = Y 8.59

On 1 January 1994, the dual exchange rate system of the People's Republic of China was
unified. The exchange rate of the yuan is now determined under a managed floating
exchange rate system. For the purposes of this Report, an exchange rate of Y 8.7 to $1.00

is used.

AIC
AIEC
AIFC
BME
DETDZ
DMG
DWSC
EA
FIRR
HRD
ICB
IS
LCB
NRW
NWSC
OECF
0&M
PIU
PRC
SCADA
TA
WBG

cum
cum/day
km

Ipcd

m cum/day

(i
(ii)

ABBREVIATIONS

- Average Incremental Cost

- Average Incremental Economic Cost

- Average Incremental Financial Cost

- Benefit Monitoring and Evaluation

- Dalian Economic and Technology Development Zone
- Dalian Municipal Government

- Dalian Water Supply Company

- Executing Agency

- Financial Internal Rate of Return

- Human Resource Development

- intemational Competitive Bidding

- International Shopping

- Local Competitive Bidding

- Nonrevenue Water

- Dalian Yinbi Northern Water Supply Company
- Overseas Economic Cooperation Fund (of Japan)
- Operation and Maintenance

- Project Implementation Unit

- People’s Republic of China

- Supervisory Control and Data Acquisition

- Technical Assistance

- World Bank Group

WEIGHTS AND MEASURES

- cubic meter

- cubic meter per day

- kilometer

- liter per capita per day

- million cubic meter per day

NOTES

The fiscal year (FY) of the Government coincides with the calendar year.
In this Report, "$" refers to US dollars. '



TABLE OF CONTENTS

Page

LOAN AND PROJECT SUMMARY (ii)
MAPS (vi)
L THE PROPOSAL 1
. INTRODUCTION 1
. BACKGROUND 1
A Sector Description 1

B. Government Policies and Plans 3

C. External Assistance to the Sector 3

D. Lessons Learned 4

E. The Bank’s Sectoral Strategy 5

F. Policy Dialogue 6

Iv. THE PROJECT 7
A Outline 7

B. Rationale 8

C. Objectives 9

D. Scope 9

E. Cost Estimates 10

F. Financing Plan 11

G. Implementation Arrangements 12

H. Executing Agencies 15

l. _Environmental and Social Measures 15

J. Policy Issues 17

V. PROJECT JUSTIFICATION 19
A. General 19

B. Financial and Economic Analyses 20

C. Policy Impact 21

D. Project Risks 22

VL. ASSURANCES 22
Vil RECOMMENDATION 4 23

APPENDIXES 24



Borrower

Project Outline

Classification

Rationale

Objectives and Scope
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PEOPLE’S REPUBLIC OF CHINA
DALIAN WATER SUPPLY PROJECT

LOAN AND PROJECT SUMMARY

The People’s Republic of China (PRC)

The Project will provide much-needed additional water
supplies for more than three million peopie living in Dalian
Municipality. If approved, this will be the Bank's first loan
to the water supply sector in the PRC.

Human Resource Development

Severe water supply shortages in Dalian are resulting in
extensive interruptions of service, which endanger public
health and lower the living standards of the urban
residents. Cutbacks of water delivery from the municipal
system to industries and development zones have slowed
economic development. Excessive extraction of limited
groundwater resources is endangering the environment.

The Project will address current water shortages and the
growing water demand, through the year 2000, by
providing new infrastructure. The Project will help to
ensure that the limited water resources are utilized in an
environmentally sustainable manner. In addition, the
Project will provide institutional strengthening and training
that will enable the new water supply facilities to be
operated in a financially sustainable manner. Policy
dialogue with the Government and the responsible
agencies in Dalian during the processing of the Project
has resulted in a fourfold increase in average water tariffs
and in the adoption of tariff reforms that will lead to full
cost recovery and elimination of the remaining subsidies
within one year of completion and commissioning of the
Project facilities.

The objectives of the Project are to (i) augment Dalian’s
water supply to enable residential usage on a 24 hour
basis, (ii) provide additional water to meet high priority
needs, and (iii) ensure that the new water supply facilities
are financially self sustaining. By addressing these
objectives, the Project will help to improve the public
health, economic opportunity and living standards of
Dalian residents. The Project will achieve these objectives
by (i) constructing new water supply facilities; (ii) enabling
more efficient and cost effective use of existing facilities
through leakage detection, water conservancy and
improved operation and maintenance programs;
(iii) enhancing the Executing Agencies’ (EAs’) financing
capacity and domestic resource mobilization through tariff
reform policies that will ensure full cost recovery and
elimination of subsidies; and (iv) assisting in the



(i)

development of human resources for the management
and operation of the water supply facilities.

The Project scope comprises two parts:

Part A - Supply and installation of equipment and civil
works for the northern conveyor portion including about
68 kilometers (km) of gravity conduit.

Part B - Supply and installation of equipment and civil
works for the southern conveyor portion including (i) two
new raw water pump stations; (i) two pressurized
pipelines of 79 km and 94 km; (iii) a new water treatment
plant with capacity of 150,000 cubic meters per day
(cum/day) and expansion of an existing water treatment
plant with incremental capacity of 180,000 cum/day; and
(iv) 140 km of new mains, and replacement of 36 km of
old water lines and eight storage tanks with a total
capacity of 40,000 cum.

The scope also includes provision of consultant services
and training for the implementation of Parts A and B.

Cost Estimates : ($ million equivalent)
Foreign Local
Components Currency | Currency Total
Cost Cost Cost
Base Cost:
Parts A & B - Physical Investment, Consulting 127.8 150.5 2783
Services and Training 2.2 7.6 9.8
Total Base Cost - 130.0 158.1 288.1
Physical and Price Contingencies 175 40.0 57.5
Interest During Construction and 16.6 175 34.1
Other Charges

Total Project Cost 164.1 215.6 379.7

Financing Plan ($ million equivalent)

— — - T

— = ]
Foreign Local
Financing Source Currency | Currency Total
Cost - Cost Cost
Bank Loan 160.0 - 160.0
Central Government Grant - 115 115
Loan: Ministry of Water Resources - 23.0 23.0
Loan: State Planning Commission - 115 115
Loans: Commercial Banks - 18.4 18.4
Dalian Municipal Government 4.1 151.2 155.3
Total Project Cost 164.1 2156 379.7




Loan Amount and Terms

Allocation and
Relending Terms

Period of Utilization

implementation
Arrangements

Executing Agencies

Procurement

Consultant Services

(iv)

$160 million from the Bank's ordinary capital
resources, with an interest rate to be determined in
accordance with the Bank’'s pool-based variable
lending rate system for US dollar loans, with an
amortization period of 25 years, including a grace
period of 5 years, and a commitment charge of 0.75
per cent per annum.

The entire loan amount of $160 million will be re-lent
to the two EAs, the Dalian Yinbi Northern Water
Supply Company (NWSC) and the Dalian Water
Supply Company (DWSC), under two separate
subsidiary loan agreements for $60 million and $100
million, respectively, on substantially the same terms
and conditions as the Bank loan to the Borrower.

Until 31 March 1999

The day-to-day responsibility for supervision and
implementation will be carried out by Project
Implementation Units established for the Project by
DWSC and NWSC, to construct the southern
conveyor, pumping, treatment and distribution facilities
and the northern conveyor system, respectively. To
ensure the coordination and overall implementation of
the Project, a Project Steering Committee established
by the Dalian Municipal Government will provide
guidance to DWSC and NWSC through Project
Management and Finance Units.

DWSC and NWSC

Procurement of all goods and services financed under
the Bank loan will be carried out in accordance with
the Bank’s Guidelines for Procurement, and tendering
of materials and equipment will follow international
competitive bidding and international shopping
procedures. Advance procurement action was
approved in Aprii 1994 to expedite Project
implementation. Smaller civil works contracts for the
northern conveyor, partially funded by the Bank loan,
will be tendered following local competitive bidding
procedures acceptable to the Bank.

A total of approximately 3000 person-months of
consultant services is estimated to be required (66.5
person-months international, 2940 person-months
domestic) for (i) detailed engineering design and
construction supervision; and (ii) project management,
institutional strengthening and training. Selection of
international consultants, who will be financed under
the loan, will be in accordance with the Bank’s



Estimated Completion Date

Project Benefits
and Beneficiaries

v)

Guidelines on the Use of Consuftants. Local
consultants will be selected following Government
guidelines and procedures acceptable to the Bank.

30 September 1998

The direct beneficiaries of the Project will include 2.2
million (1.8 million existing and 0.4 million new)
residents in Dalian City, about 1 million residents in
the rural towns and the farmers who will receive
increased supplies of irrigation water.

The benefits of the Project include:

(i) increasing the water available for residential
consumption from the current 80 liters per
capita per day (Ipcd) to 100 Ipcd;

(ii) enhancing economic growth and employment
opportunities through increased industrial and
agricultural production;

(iii) environmental improvements related to
protection of scarce groundwater resources;

(iv) improved production and energy savings due
to the new water supply facilities;

(v) financially sustainable water supply systems
resulting from tariff reform (the financial internal
rate of return for the Project is estimated at 9.6
per cent); and

(vi) human resources development through
technology transfer and training programs.
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. THE PROPOSAL

1. | submit for your approval the following Report and Recommendation on a
proposed loan to the People’s Republic of China (PRC) for the Dalian Water Supply Project.

il. INTRODUCTION

2. During the 1991 Country Programming Mission, the Government of the PRC
requested the Bank to assist the Dalian Municipal Government (DMG) in evaluating local
water resource use and to help develop a project to improve and expand the water supply
system in Dalian City. The evaluation was conducted by the DMG with the assistance of
international and local consultants financed under Bank technical assistance (TA).! This
work concluded that the water shortage situation in Dalian City was critical and that a
doubling of the raw water supply by the year 2000 was required. Detailed feasibility studies
for the resulting Project were prepared by the Dalian Water Supply Company (DWSC) and
the Dalian Yinbi Northern Water Supply Company (NWSC), the Executing Agencies (EAs)
for the Prolect The feasibility studies were reviewed and refined by Bank-financed
consultants.? Fact-Finding for the proposed Project was conducted during June 1993, with
a follow-up Fact-Finding Mission® in December 1993 and further discussions in early March
1994. The Project was appraised by a Mission that visited the PRC from 16 to 27 May
1994.* This Report is based on the findings of the TA studies; the findings of the Missions;
discussions with officials of the Government, the DMG and the two EAs; and other project
preparatory work. If approved, this loan will be the Bank’s 33rd loan to the PRC and the
first loan in the water supply sector.

lil. BACKGROUND
A. Sector Description

3. The PRC is the world’s most populous country, with an estimated population
of over 1.2 billion. The economic reform policies initiated in 1978, including relaxation of
controls over rural-urban migration, brought about rapid growth of the cities. Between 1983
and 1991, the population of the cities grew at the rate of 8 per cent per annum. The urban
population has reached 335 million, and there are now more than 476 cities with
populations over 200,000. This massive rural-urban migration has generated an enormous
demand for urban services including water supply.

4, In most large PRC cities, over 90 per cent of all urban households have
piped water supply; but a primary problem is the lack of fresh/raw water for the municipal
systems. This water shortage is particularly acute in northern PRC, where low rainfall limits

TA No. 1506-PRC: Dalian Multipurpose Water Resources Development Project, for
$600,000, approved on 15 April 1991 .

2 TA No. 1852-PRC: Dalian Water Supply, for $100,000, approved on 10 March 1993.

The follow-up Fact-Finding Mission was required because of a major reduction in
the Project scope caused by financial constraints that reduced available Project
funding by $100 million equivalent.

The Mission comprised A. K. Jorgensen (Project Engineer/Mission Chief), B. W.
Park (Senior Financial Analyst), I. H. Keum (Project Engineer), R. S. Ondrik
(Programs Officer) and C. C. Fong (Counsel).
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naturally available water resources. Of the 476 larger cities in the PRC, the Government
considers that 300 have some water shortage, 108 have a serious water shortage and €68
are critically short of water. The large cities in the northern region of the PRC are
particularly susceptible to critical water shortages, including those in Liaoning Province and
the Liaodong Peninsula, where Dalian Municipality is located (see Map 1). For example,
the consumption of water for domestic, public and commercial uses combined' in the
northern cities of Qingdao, Dalian and Tianjin in 1990 was 85 liters per capita per day
(Ipcd), 120 Ipcd and 120 Ipcd, respectively, as compared with the national standard of 170
Ipcd for cities of all sizes. A generally accepted consumption level in large cities in Asia is
about 300 Ipcd. These figures indicate that, despite the large-scale investment in water
supply initiated during the last decade in the PRC, continued investment is essential to
improve the living conditions of urban residents and to sustain economic growth.

5. Because of the shortage of water in many large cities, water resource
management (including the allocation of water among competing uses) is an important
issue. The allocation of scarce water resources among competing uses is based on a
complex set of considerations. In principle, water for human consumption receives the
highest priority in the PRC, but industrial and agricultural water requirements must also be
met. Over and above the quantity of water needed for essential domestic needs, factors
to be considered are the real demand for the water, gross domestic product implications
vis-a-vis industrial output, employment implications, and prior commitments given to
traditional and new users (e.g., farmers, industries, fishermen and foreign investors). These
factors are particularly difficult to consolidate in the PRC because of the tremendous
demand for industrial growth to provide employment and the unparalleled growth pressures
on existing cities and urban areas. As a resuit, water allocation and conservation receive
detailed and careful consideration by both the Central Government and local governments,
and regional water resources planning commissions are becoming more common. The
Ministry of Water Resources manages a water-intake permit system, coordinates water
resource utilization among different sectors, formulates interprovincial and inter-regional
water allocation and distribution alternatives, and prepares long-term water demand
projections and supply plans. The allocation of water among competing uses and related
investment decisions involve provincial and municipal governments, their regional/basin
water resource commissions, planning processes and financial bureaus. One of the major
concerns in all of the coastal cities in the PRC is the overutilization by industries of
increasingly scarce groundwater resources, leading to saline intrusion.

6. Another issue in the sector concerns cost recovery, financial resource
mobilization, and budgetary resources for proper operation and maintenance of existing
and new facilities. In the past, Government-owned water utility bureaus remained heavily
dependent on Government subsidies because of inadequate cost recovery and tariff
adjustment policies. As a result, the water utilities have not had the financial resources to
expand properly or even to operate and maintain their existing systems on a financially
sound basis. Because of these budget shortfalls, the water utilities in many cities have
been unable to provide a dependable supply of good quality water. This has resuited in
further difficulties in increasing user charges and sourcing funds for rehabilitation or

In the PRC domestic water consumption refers to conventional residential household
use; public water consumption refers to water usage by public buildings such as
offices, schools, hospitals, government offices and premises and to watering of the
public areas, i.e., basically institutional usage (this category is quite large in the
PRC); and commercial consumption includes private enterprises such as
restaurants, hotels, tourist facilities, etc. "Residential' consumption, which is part of
domestic consumption, refers strictly to household use, estimated at 80 Ipcd.
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expansion. The introduction of new policy guidelines, as detailed in para. 9, for the water
supply sector — announced in 1992 — has had a major impact on cost recovery. In
addition to cost recovery, an increasingly large proportion of domestic financing will have
to be mobilized from local rather than Central Government sources. As a result of these
changes, local financial resource mobilization and cost recovery are now incorporated in
the design of all future water supply projects.

7. Water conservation and the use of scarce water resources by industry is
another issue. Some northern cities, such as Dalian, have been implementing strong water
conservation measures. To further these efforts, the adoption of policies that link tariffs to
the marginal cost of raw water supply, production and distribution is required to provide
market incentives to discourage waste and to encourage more efficient use of water. This
is planned to be linked to appropriate water pricing policies (para. 52) to help resolve water
resource allocation issues and to encourage water conservation, especially by industries.
The need for greater integration of water supply with sewerage collection and treatment,
along with other environmental management programs, has also been recognized. The
Government has put forth a series of measures, as detailed in para. 48, to implement
poliution control policies, which will require increased investments in wastewater treatment
by industries and local governments.

B. Government Policies and Plans

8. The PRC has developed specific medium-term objectives for urban water
supply, and technically and institutionally well-defined policies for developing the water
supply program. National level urban water supply objectives in the Eighth Five-Year Plan
(1991-1995) are to:

(i) raise the urban coverage of water supply from 89 per cent of the
population in 1990 to 92 per cent in 1995 and to 95 per cent in 2000;

(ii) increase the water supply for domestic, public and commercial uses
from an average of 170 Ipcd in 1990 to 185 Ipcd in 1995 and to 200
Ipcd in 2000; and -

(iii) recycle 50-55 per cent of industrial wastewater by 1995 and 65 per
cent by 2000.

9. New guidelines for urban water supply, issued in 1992, emphasize (i) proper
planning for, and the inclusion of, water supply projects in national, provincial, regional and
local economic development plans; (ii) mobilization of financial resources from users and
from various Government sources for the construction of new facilities; (iii) full cost recovery
from industrial and commercial users and recovery of operation and maintenance (O&M)
costs from residential users by 2000; (iv) prevention of excessive extraction of groundwater;
(v) conservation of water resources; (vi) the use of loans and credits to finance urban water
supply; and (vii) the application of new technology where appropriate.

C. External Assistance to the Sector

10. The urban water supply sector in the PRC has been supported by the World
Bank Group (WBG)' and a number of bilateral agencies. All WBG assistance to the sector,

International Bank for Reconstruction and Development, and International
Development Agency.



which began in 1981, has been on concessional terms and has been in combination with
general urban development and environmental improvement programs. Seven such
projects, which include major water supply components with a total loan amount of $628
million equivalent, have been approved: (i) Liaoning Urban Infrastructure Project, (ii)
Changchun Water Supply and Environmental Project, (iii) Rural Water Supply and Sanitation
Project, (iv) Zhejiang Multi-Cities Development Project, (v) Shanghai Environment Project,
(vi) Liaoning Urban Infrastructure Project, and (vii) Liaoning Environment Improvement
Project. The last-named project covers wastewater treatment in four cities in Liaoning
Province including Dalian, water supply expansion in Jinzhou City and a water conservancy
study including a small-scale pilot plant to evaluate the use of recycled wastewater.

11. Japan, through its Overseas Economic Cooperation Fund (OECF), is the
largest source of bilateral assistance. Beginning in 1989, OECF has provided four loans
on concessional terms for urban water supply totalling ¥ 47,329 million (about $450 million
equivalent) for the (i) Beijing Water Supply Project, (ii) Urban Water Supply Project (Nanjing,
Chengde, Xuzhou and Zhengzhou), (iii) Three Cities Water Supply Project (Tianjin, Hefei
and Anshan), and (iv) Urban Water Supply Project (Xiamin, Chongging and Kunming).

12. A number of other bilateral donors are also active in the PRC water supply
sector, albeit at a much smaller scale of $5-10 million per project, for supply of technology
and equipment to medium-sized city water supply facilities. Such bilateral support comes
mainly from Australia, Canada, Germany, France, ltaly and the Scandinavian countries
through the provision of concessional financing to cities.

13. The Bank maintains both regular and project-specific consultations with the
WBG and OECF, and with the major bilateral donor countries through their embassies in
Beijing, to prevent duplication of effort and support. The Bank, in particular, collaborates
with the WBG and OECF in the water supply sector, sharing project and economic
information and exchanging views on appraisal methodology, policy reform and other
operational areas of mutual concern.

D. Lessons Learned -
14. The Project will be the Bank's first loan to the water supply sector in the PRC.

However, the Bank has provided seven TA studies totalling $6.19 million to address
critical issues involving water resource management and water supply.' In addition, the

(i) TA No. 1145-PRC: Beijing-Tianjin Water Resources Study, for $550,000, approved
on 17 April 1989; (i) TA No. 1165-PRC: North Hainan Water Resources
Development, for $2.3 million, approved on 15 June 1989; (iii) TA No. 1506-PRC:
Dalian Multipurpose Water Resources Development, for $600,000, approved on
15 April 1991; (iv) TA No. 1518-PRC: Formulating Economic Reform Policies and
Infrastructure Planning for Shanghai Pudong, for $920,000, approved on 28 May
1991; (v) TA No. 1835-PRC: Haihe Basin Environmental Management and Planning
Study, for $1.24 million, approved on 31 December 1992; (vi) TA No. 1852-PRC:
Dalian Water Supply, for $100,000, approved on 10 March 1993; and (vii) TA No.
2015-PRC: Urban Environmental Improvement Planning, for $480,000, approved on
14 December 1993.
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Bank has provided two loans,' and corollary TAs, for integrated urban environmental
improvement projects, which encompass wastewater treatment as well as air and soil
pollution problems, primarily from industrial sources. The implementation of these loan
projects is well under way and on schedule in terms of physical progress, loan
disbursement and compliance with policy covenants.

15. The principal lesson learned from the Bank's experience in the PRC since
1987 covering 32 loans, of which 5 have been closed, 24 are in various stages of
implementation and 3 await loan signing, is that the executing agencies responsible for
these projects have shown strong preparation and implementation capabilities. PRC
engineers possess adequate capability for design and construction supervision, and local
contractors have proven generally competent. The various EAs are taking full advantage
of both international and in-house training programs and technology transfer opportunities
provided for under the projects. As a result, contract awards, loan disbursements,
construction schedules and compliance with loan covenants have been satisfactory.

E. The Bank’s Sectoral Strategy

16. The overall objective of the Bank's operations in the PRC is to help the
country achieve an economy that will generate efficient, sustainable and equitable growth.
Within this framework the Bank seeks to achieve three strategic objectives: (i) improving
economic efficiency, (i) reducing poverty, and (iii) protecting the environment and
conserving natural resources. While improving economic efficiency is the most easily
operationalized objective, the Bank’s strategy provides for assistance in areas related to
human resource development (HRD) and the social sectors through the provision of TA and
follow-on loan projects to address the broad objectives of equity and sustainability. The
issue of financial sustainability is a particular challenge in the PRC, where water supplies
have been perceived as a social benefit with only a nominal user charge, often unchanged
for more than 30 years, and heavily subsidized from general revenues. The issue of
environmental sustainability in terms of design management of water resources is very
important in the PRC because of the heavy demand on a comparatively scarce resource.
The Bank has contributed extensively to improving water resource planning through several
TAs specifically aimed at expanding the related data base and addressing the allocation
and management of scarce water resources, including TA Nos. 1145-PRC, 1165-PRC and
1835-PRC. The Bank’s involvement in the water supply and sanitation sector addresses
these objectives through improvement of the health and living standards of the urban
population while contributing to an improved environment and economic growth. As part
of the Bank’s strategy in the sector, emphasis is being placed on ensuring that incentive
structures are adopted to reflect adequately the costs of the services in an equitable
manner, and that there are provisions for improved or expanded sanitation facilities to treat
the increased wastewater resulting from the new water supplies and for water resources
planning. These issues are being addressed under TA No. 2015-PRC: Urban
Environmental Improvement Planning. Cost recovery and financial sustainability are being
emphasized so that public utilities have adequate resources to finance investments and
O&M costs, and to encourage private sector participation. The Bank is assisting its
developing member countries, including the PRC, in the accumulation and analysis of data
to strengthen the water supply and environment sectors through the publication of related

() Loan No. 1205-PRC: Qingdao Environmental Improvement, for $103 million,
approved on 10 December 1992; and ((ii) Loan No. 1270-PRC: Tangshan and

Chengde Environmental Improvement, for $140 million, approved on 25 November
1993.
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materials such as the Water Utilities Data Book (November 1993) which includes data on
water supply in Beijing.

F. Policy Dialogue

1. Ongoing Policy Dialogue

17. During Project formulation and processing, Bank staff undertook extensive
policy dialogue with the Government, the DMG, DWSC and NWSC. The main issues
addressed included:

(a) Cost Recovery/Tariff Reform

18. The Government's ongoing program of economic and enterprise reform will
require water supply projects to become financially sustainable and capable of full cost
recovery. Because of historical factors, which have led to water tariffs in some cities being
"frozen” for 30-40 years, an immediate shift to full cost recovery is not feasible. Water tariffs
are being increased in a phased manner to achieve full cost recovery after the new facilities
have been completed. The tariff structures will be equitable and will allow for cross-
subsidization from commercial and industrial to domestic users. In Dalian the first water
tariff increase since 1956 was implemented in 1992, followed by further increases in 1993
resulting in total domestic, public and industrial tariff increases of 300, 800 and 550 per
cent, respectively.' The 1992 water tariff recovered only 30 per cent of operation and
maintenance (O&M) costs. With the tariff increases already implemented, O&M costs will
be fully recovered by 1995, and the planned future tariff increases will enable full cost
recovery at Project completion in 1998 (see para. 51). The domestic water tariff will be
increased by a further 250 per cent in late 1994, with further increases planned in all
categories as the level of service is improved. Since the foreign exchange risk will be borne
by the EAs, the Mission also initiated discussion with them on the inclusion of foreign
exchange risk safeguards in the tariff structure. These safeguards will be further explored -
during Project implementation.

(b) Environmental Considerations

19. The Government recognizes that provision of increased water supplies leads
to increased wastewater. The Bank is supporting the Government’s initiative through the
various environmentally related loans and TAs, including TA No. 2015-PRC: Urban
Environmental Improvement Planning, which will strengthen institutions responsible for
environmental improvement in a number of cities, including Dalian, and identify future
infrastructure required to meet the environmental goals of both the Government and local
cities. The DMG's environmental regulations require that all- existing and new industrial
enterprises and factories must provide on-site treatment of wastewater, meeting national
standards, prior to discharge into municipal sewers, drains or streams. These regulations
are being implemented in the new development zones. In addition, central wastewater
treatment facilities are under construction or are being planned (see para. 48) to provide
treatment to all wastewater by 2005.

Domestic, from Y 0.13 to Y 0.4 per cum; public/commercial, from Y 0.22to Y 1.8 per
cum; industrial, from Y 0.22 to Y 1.2 per cum.



2. New Policy Initiatives

20. In addition to the above, the Appraisal Mission initiated policy dialogue on
new issues as follows:

(a) Economic Pricing and Allocation of Water Resources

21. The scarce water resources in the Dalian region, combined with the various
competing uses for water and the extensive industrial development, require rational
allocation. The use of economic pricing to encourage the rational allocation of water
resources is increasingly being employed as an element of policy reform in the water
supply sector in general. The Mission therefore stressed the concept of economic pricing
of water, during discussions with the Government, as a desirable method of evaluating the
true cost of water including the cost related to lost opportunities for alternative uses. The
Mission noted that little or no information or data related to economic pricing of water were
available in the DMG. The Government agreed to take the steps necessary to generate a
better data base for calculating the average incremental cost of water as well as estimating
economic benefits. The introduction of economic evaluation of projects as addressed in
the ongoing TA No. 2015-PRC: Urban Environmental Improvement Planning will assist the
Government, at all levels, to allocate scarce water resources for the most beneficial usages,
and to encourage conservation and protection of water resources by all users. The DMG
agreed to integrate this approach into the planning of future water supply projects (see
para. 52).

(b) Water Conservancy

22. The issue of water conservancy has been introduced to the water supply
sector in the PRC by the Bank through policy dialogue and TA studies. The goals of the
water conservancy policies advanced by the Mission include (i) ensuring, through leakage
detection and repair, that nonrevenue water (NRW), currently estimated at 17 per cent, does
not increase as water pressures are raised to full service levels; (ii) reduced water use
through economic pricing of water, and (iii) introduction of new or alternative industrial
processes that utilize less water or replace fresh water with seawater or recycled
wastewater. These goals complement the activities sponsored by the WBG and regular
dialogue takes place with the WBG to ensure that these policies and activities remain
complementary and incorporate lessons learned by each institution.

IV. THE PROJECT

A. Outline

23. Dalian is an important port city, situated at the southern tip of the Liaodong
Peninsula (see Map 1). In 1984, Dalian was declared an "open" coastal city with a large
degree of autonomy for its own economic planning, development of industry-led growth
and promotion of international trade. In 1988, the Dalian Economic and Technology
Development Zone (DETDZ) was created, and it is now one of the most successful such
zones in the PRC. The DETDZ is playing an important role in the economic reforms and
domestic growth in the northeast region of the PRC. A serious constraint to achieving
further growth and economic development is the shortage of water, both in terms of
regional water resources in the Liaodong Peninsula and the capacity of the Dalian water
delivery system. The average consumption of water for domestic, public and commercial
uses in Dalian in 1993 was 155 Ipcd as compared with the PRC national standard of 170
Ipcd, and 300 Ipcd for large cities in Asia.
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24. The population in Dalian Municipality' in 2000 is projected to be 5.2 million.
The Project area includes Dalian City and the DETDZ, rural towns and a number of
agricultural districts. The design population for the Project, based on a 3.1 per cent annual
growth rate in Dalian City and the DETDZ, is projected to be 2.2 million in 2000, an increase
of 400,000 persons from about 1.8 million in 1993. In addition, an estimated 1 million
residents in the rural cities and towns and six agricultural districts, living within proximity of
the Project's northern water conveyor,? will benefit from the Project.

25. The Project is necessary to meet both the current shortfall in water supply
and the projected demand related to growth in population, industry and port capacity.
Planning for Dalian’s water supply requirements has been ongoing for the past decade.

Available data were analyzed under Bank TAs.? It was concluded that the surface water
resources within Dalian City’s urban area are fully exploited, and underground water
resources in the area are overexploited, resulting in increasing saline intrusion. The only
practical source of additional water is from the Biliuhe Reservoir, some 160 kilometers (km)
north of the city (see Map 2). The Project will supply water from the Biliuhe Reservoir and
will include the following major components: (i) civil works for the construction of 68 km
of gravity water conveyor, 79 km of pressure pipelines, pumping stations, water treatment
plants and distribution lines including all related components; (ii) procurement of
mechanical equipment and materials for the various Project facilities; and (iii) consulting
services for detailed design, construction supervision and training.

B. Rationale

26. Dalian's objective in the water supply sector is to provide a good quality
water supply of sufficient volume and pressure to meet reasonable domestic requirements
for 95 per cent of the urban population by 2000 in order to improve living conditions and
to enable economic growth. In Dalian, the current water shortage is so severe that many
areas of the city have water service only for a few hours per day, usually in the middle of
the night, and the pressure in the system is sometimes insufficient to provide water to
higher elevations of the city for periods of several days. In addition to the physical and
economic inconvenience and cost, this frequent interruption of service has major
implications on public health, since contamination from the surrounding drains and”
groundwater becomes possible under negative pressure conditions. Unless remedial
measures are taken, this shortage is projected to increase from an average of about 40,000
cum/day in 1993 to about 670,000 cum/day in 2000. The Project will enable the DMG to
construct the facilities required to address the shortfall and to meet demand increases. The
Project will also make raw water available for agricuitural uses and for smaller towns and
cities in the DMG. The Project will lead to improved living conditions, improved public
health, increased productivity and economic opportunities for the people of the municipality.
The Project will also support institutional development and the financial strengthening of the
EAs as well as HRD through skills and management training.

A municipality, which is sometimes transiated as prefecture, may embrace several
cities, towns and rural areas.

The term “conveyor’ encompasses several different types of water carrying
structures including pipeline, tunnel, siphon and closed concrete conduit.

TA No. 1506-PRC: Dalian Multipurpose Water Resources Development Project, for
$600,000, approved on 15 April 1991 and TA No. 1852-PRC: Dalian Water Supply,
for $100,000, approved on 10 March 1993.



C. Objectives

27. The major objectives of the Project are to (i) improve the heaith and living
conditions of the growing urban population of Dalian City by increasing available water for
residential consumption from about 80 Ipcd at present to 100 Iped' in 2000; (i) improve
the health and living conditions of the residents of small towns located in Dalian
Municipality by providing water from the Project; (iii) support the industrial growth of Dalian
Municipality including the DETDZ; (iv) improve urban environmental conditions by
preventing the contamination of groundwater aquifers caused by saltwater intrusion due to
excessive extraction of the groundwater by industries; and (v) facilitate increased
agricultural production by supplying water for irrigation use. On the policy side, the Project
will (i) promote rational pricing policies for water and strengthen the financial management
of the water supply system; and (ii) strengthen sector institutions, policies and regulations.
In terms of the Bank's strategic development objectives, the Project objectives relate to HRD
while also facilitating economic growth and sound management of natural resources. Over
half of the water to be supplied under the Project will be for human consumption.

D. Scope

28. The Project is designed to supply about 400 million cum/year of water to 2.2
million people in Dalian City for domestic, public and industrial use, and about 58 million
cum/year for bulk water sale to the Dalian Water Conservancy Bureau.? About 55 per cent
of the total water provided under the Project will be for human consumption. The Project
will consist of two parts: a 1.3 million cum/day capacity northern conveyor system, from the
Biliuhe Reservoir to the Wazidian Reservoir, for the production and transmission of raw
water for urban and irrigation purposes; and a southern conveyor system, from the
Wazidian Reservoir to Dalian City (see Map 2). The combined capacity of the southern
conveyors will be increased from 530,000 cum/day at present to 1,200,000 cum/day upon
Project completion. The Project will also increase the water treatment capacity in Dalian
City. Furthermore, the distribution system will be extended and rehabilitated throughout the
service area, including bulk and service connection metering to reduce unaccounted for
water.

29. The design capacity for Dalian City — about 1.1 million cum/day — was
based on year 2000 water demand projections for residential, public and industrial
categories, (see Appendix 1). The 1993 figures are based on actual production and water
sales. Growth in residential demand is expected to increase once more water and higher
pressure become available from the Project facilities. However, this growth is expected to
be modest because of the water conservancy program and substantially increased tariffs.
The public demand will grow quickly because of the rapid expansion of Dalian City,
especially in the development zones, where new infrastructure is being developed. Much
of the increase in public demand will occur in the tertiary sector because of the construction
of major office complexes, hotels, restaurants and related business. Industrial demand is
forecast to double by the year 2000 as the planned new industries in the development
zones come onstream. Part of the growth in industrial demand is related to the

This demand represents household use without institutional, public and commercial
consumption. :

The Dalian Water Conservancy Bureau will supply water for agricultural uses (26
million cum/year) and raw water to towns (32 million cum/year) along the conveyor
route. This water is estimated to service about one million users.
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replacement of current groundwater extraction with municipal water, as the Project facilities
make more supplies available.

30. The Project will consist of two parts which will include the following
components:

Part A: (i) construction of a northern conveyor with a total length of
about 68 km, consisting of 1 intake, 19 sections of closed
conduits, 9 tunnels, 8 inverted siphons, 1 pipe bridge and 6
offtakes; and

(i) preparation of detailed engineering design, construction
supervision, technical support, institutional strengthening
training and various studies.

Part B: (i) new construction and rehabilitation of the southern conveyor
system, comprising two new pumping stations as well as two
new pipelines with total lengths of about 94 km and 79 km,
respectively;

(ii) construction of one new water treatment plant with a capacity
of 150,000 cum/day and the expansion of existing water
treatment facilities with an incremental capacity of about
180,000 cum/day;

(iii) rehabilitation and expansion of the water distribution system
through (a) installation of about 140 km of new water mains;
(b) replacement of about 36 km of old water lines;
(c) installation of eight storage tanks with a total capacity of
40,000 cum, and procurement of leakage detection
equipment and the related technological training; and

(iv) preparation of detailed engineering design, construction
supervision, technical support, institutional strengthening
training and various studies.

E. Cost Estimates

31. The total cost of the Project is estimated at about $380 million equivalent
(Y 3.31 billion) comprising a foreign exchange component of about $164 million equivalent
(43 per cent) and a local currency component of about $216 million equivalent
(57 per cent). The foreign exchange cost includes adequate provisions for interest and
other charges during construction, price escalation and physical contingencies. The local
currency cost includes taxes and duties as well as price contingencies. A summary of
major cost categories is shown in Table 1, and details are given in Appendix 2.
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Table 1: Summary of Cost Estimates
($ million equivalent)

Foreign Local
Major Components Currency | Currency Total
Cost Cost Cost
|. Base Cost
Civil Works 14.97 124.92 139.89
Equipment and Materials 112.84 8.84 121.68
Consulting Services and Training 2.21 7.59 9.80
Others (land, resettlement, and
administration) - 16.75 16.75
Subtotal 130.02 158.10 288.12
ll. Physical and Price Contingencies 17.45 39.99 57.44
ll. Interest During Construction 16.62 17.54 34.16
Total Project Cost 164.09 215.63 379.72
F. Financing Plan
32. It is proposed that the Bank provide a loan of $160 million to finance a

portion of the foreign exchange costs. The DMG will assist the EAs with financing the
balance of the foreign exchange costs and the entire local currency costs, equivalent to
about $219.7 million, utilizing a grant from the Central Government, its own internal
resources and loans at commercial rates from (i) the Ministry of Water Resources, (ii) the
State Planning Commission, and (i) commercial banks. The financing plan is summarized
in Table 2. The proposed Bank loan, from ordinary capital resources, is proposed to have
a maturity period of 25 years, including a grace period of 5 years, which is the expected
implementation period. The interest rate for the Bank's loan will be based upon the Bank's
pool-based variable rate lending system for US dollar-denominated loans. The Borrower
will be the People’s Republic of China. The Government will relend the entire loan amount
to the two EAs, DWSC and NWSC, under two separate subsidiary loan agreements for $100
million and $60 million, respectively, on substantially the same terms and conditions as the
Bank loan to the Borrower. The EAs will assume the interest rate variation and foreign
exchange risks. The DMG will guarantee repayment to the Government of the subsidiary
loans by DWSC and NWSC.

Table 2: Financing Arrangements
($ million equivalent)

Foreign Local Total
Financing Currency Currency Cost
Source Cost Cost
Bank Loan 160.0 - 160.0
Central Government Grant - 11.5 11.5
Loan: Ministry of Water Resources - 23.0 23.0
Loan: State Planning Commission - 1.5 11.5
Loans: Commercial Banks - 18.4 18.4
Dalian Municipal Government 4.1 151.2 155.3
Total Project Cost 164.1 215.6 379.7
=
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G. Implementation Arrangements
1. Execution and Coordination
33. Implementation of Part A, the northern conveyor, and Part B, the southern

conveyor, treatment plants and distribution system of the Project will be carried out by
NWSC and DWSC, respectively. The two EAs will receive guidance from the Leading
Group, which has been established for the Project, headed by the Executive Vice Mayor of
the DMG. The Leading Group, consisting of the heads of DMG’s and Dalian City’s bureaus
and departments involved with the Project, will meet as required to guide the Project. The
Leading Group will provide support to the EAs’ Project Managers, who have been
appointed through a Project Management Unit consisting of senior representatives from City
bureaus and departments, which will provide systematic liaison between the EAs and the
Leading Group; ensure that policy decisions of the Leading Group are carried out; and
provide for senior level project management, coordination and quality control. In addition,
the Leading Group will provide the DMG's funds to the Project through a special Finance
Unit drawn from the Bureau of Finance of the DMG. The Finance Unit will ensure that
necessary and sufficient funds drawn from various sources are available and disbursed in
a timely manner. ‘

2. Management and Organization

34. Day-to-day impiementation will be undertaken through two separate Project
Implementation Units (PIUs) under the direction of the Project Managers of each EA. The
DMG, DWSC and NWSC will ensure that each PIU is staffed with an adequate number of
suitably qualified and experienced staff throughout Project implementation. In addition, for
Parts A and B, project offices will be established at appropriately located sites. The
organizational arrangements are outlined in Appendix 3.

3. Implementation Schedule

35. The detailed design of portions of the southern conveyor has already been
completed utilizing DWSC's own funds. One of the two pipelines included in this portion
of the Project is also under construction financed by DWSC. The remaining portion of this
pipeline is expected to be completed by the end of 1994 utilizing proceeds of the Bank loan
in accordance with advance action and retroactive financing approved by the Bank.' The
remainder of the northern and southern conveyor designs will be substantially completed
by mid-1995, and the designs of the water treatment and distribution facilities will be
completed by early 1996. Other preconstruction activities, such as prequalification of
contractors, and tendering and awarding of equipment and materials contracts will be
undertaken through the end of 1996 and early 1997. The physical implementation of the
Project is expected to be completed by the end of September 1998. An implementation
schedule showing the major activities of the Project is provided in Appendix 4.

Approved 25 April 1994; included in ADB Business Opportunities in September
1994,
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4, Procurement

(a) Advance Action and Retroactive Financing

36. The Bank has approved advance action and retroactive financing, for up to
$8 million, for recruitment of consultants and procurement of steel plates for the southern
conveyor pipeline in order to help alleviate Dalian’s severe water shortage crisis as soon
as possible. The advance action will include mainly (i) recruitment of consuitants for
preparation of detailed designs, specifications and tender documents; and (ii) procurement
of steel plate for the southern conveyor pipeline under international competitive bidding
(ICB) procedures. It is expected that this advance action will enable one of the southern
conveyor pipelines to be completed by December 1994. The Government has been
advised that the approval of advance action and retroactive financing does not commit the
Bank to finance the Project.

(b) Consuiting Services

37. Consulting services will be needed for (i) engineering design and
construction supervision; (ii) project management; and (i) associated studies on
institutional development, O&M support, leakage detection, network analysis and
optimization, water resources allocation, economic pricing of water, water conservancy
programs, benefit monitoring, water quality, wastewater treatment and policy-related
legislation. Approximately 60 person-months of international consulting services for project
management, preparation and review of bid and tender documents, bid evaluation, quality
control and associated studies will be financed under the loan. The Bank has approved the
Government's request that the team of international and local consulting firms' that
undertook the Bank-financed project preparatory TAs and other preparatory studies be
retained for Project implementation. These consuitants were selected in accordance with
the Bank's Guidelines on the Use of Consultants. The local consuiting input is estimated
at 3000 person-months. Broad terms of reference for the consultants are provided in
Appendix 5.

(c) Equipment and Materials

38. Equipment and materials financed under the Bank loan will be procured in
accordance with the Bank’s Guidelines for Procurement. ICB procedures will be followed
for the procurement of the main construction materials, machinery and equipment.
International shopping (IS) will be used to procure electrical equipment, office equipment
and Project-related testing equipment. The indicative procurement packages are given in
Appendix 6. ICB, IS and local competitive bidding (LCB) procurement — including
prequalmcatlon tendering and bid evaluation — will be undertaken by registered tendering
agencies’ employed by the EAs as per normal practice in the PRC. These agencies have
extensive experience with both ICB and LCB procurement.

1

C. Lotti & S.p.A. (italy), Institute of Design and Investigation of Water and
Hydroelectricity of Liaoning Province (PRC), Dalian Institute of Design of Hydraulic
Building (PRC), and China Northeast Municipal Engineering Design Institute (PRC).

For ICB and IS the EAs have retained the China International Machinery Import and
Export Corporation. For LCB, the China Shenyang Machinery and Electric
Equipment Tendering Corporation has been appointed.
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(d) Civil Works

39. Two large civil works contracts for the installation of two pipelines of the
southern conveyor, to be undertaken by DWSC and to be financed by the Bank (40 per
cent), will be tendered under ICB following the Bank’'s Guidelines for Procurement. In
addition, 22 smaller civil works contracts, to be undertaken by NWSC, of which the Bank
will finance 15 per cent, will be tendered following LCB procedures, under Government
guidelines and regulations acceptable to the Bank. These smaller contracts are for
installation of tunnels, inverted siphons and closed conduit sections of the northern
conveyor. Because of their small values, small foreign components, remote locations within
Dalian Municipality and limited access they are not considered to be of interest to
international bidders. Since the related equipment and materials will be procured under
ICB procedures, these LCB contracts are basically for labor and have a value of less than
$5 million per contract (of which the Bank would finance 15 per cent). Indicative civil works
packages to be financed under the loan are listed in Appendix 6. The remainder of the civil
works will not involve Bank financing and will be awarded following Government guidelines.

5. Training

40. Training requirements have been identified under each Project component.
The staff to be trained will be the empioyees of the Dalian Water Conservancy Bureau,
NWSC, DWSC and other involved organizations. The training will cover both Project
implementation and quality control as well as various aspects of management,
administration, O&M of the new facilities. The proposed training program and list of
candidates to receive the training will be provided to the Bank for review and approval prior
to the undertaking of the training programs. The training costs to be financed by the loan
relate to 96 person-months of training for the EAs’ staff at an international institution or
facility including study visits, 6.5 person-months of instruction/hands-on training by
international consultants and 100 person-months of training in the PRC.

6. Land Acquisition

41. The acquisition of land for the pipeline right-of-ways, pump stations, water
treatment plants and related facilities has been completed. In addition, land will also be
acquired for resettlement of some of the 450 households that will be affected by the Project
(see para. 49).

7. Reports, Accounts and Audit

42. The Government has agreed that arrangements satisfactory to the Bank will
be made for reporting the progress of Project implementation. The two EAs will provide to
the Bank detailed quarterly and annual reports summarizing the physical progress and
disbursements related to the Project within one month of the close of each quarter. To
facilitate post-evaluation of the Project, the EAs will furnish the Bank, within one year of
Project completion, completion reports providing details regarding implementation, costs,
benefits and other details requested by the Bank.

43. The Government has agreed to have each EA furnish the Bank annually with
audited Project accounts and related financial statements, including income statements,
balance sheets and cash flow statements. Such statements will be audited by auditors
acceptable to the Bank. The audited accounts and financial statements will be submitted
within six months of the end of each related fiscal year for the first ten years of the Project.
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44, In addition to the above Project implementation reporting, the Government
has agreed that the two EAs and the DMG will provide the Bank with annual reporting
summarizing the progress made in addressing several policy issues, including (i) tariff
reviews, (ii) water quality surveys, (iii) status report on investment planning for wastewater
treatment, (iv) status report on the Water Conservancy Program, and (v) BME. Further to
these annual reports, the Government, the EAs and the DMG have agreed to provide a
summary report of the tariff reform seminar to be held in 1996 with specific emphasis on
the introduction of progressive tariffs in Dalian and in the sector in general. The DMG will
also provide an independent post-evaluation report on resettlement in late 1999, one year
after Project completion.

8. Benefit Monitoring and Evaluation

45. In order to ensure that the works and facilities provided under the Project are
managed efficiently and that Project benefits are maximized, BME will be undertaken by the
EAs. The BME system will be developed by the PlUs in the two EAs with the assistance
of the engineering design and supervision consuitants following the Bank's Guidelines for
Benefit Monitoring and Evaluation. The BME will include five general types of indicators that
measure (i) service levels, (i) efficiency, (iii) public health, (iv) financial performance, and
(v) environmental impacts. The specific indicators in each of the five areas were selected
because of their availability and ability to measure Project benefits and potential areas of
concern. All of the indicators selected are within the current data collection capabilities of
NWSC and DWSC. The BME system is subject to the approval of the Bank, and the EAs
will evaluate the benefits of the Project in accordance with a schedule and the terms of
reference to be mutually agreed upon with the Bank. It is envisaged that data will be
collected and prepared after the first year of implementation, and updated annually
thereafter with the first report being prepared after 1996 and DMG will furnish the Bank
annual reports thereafter for ten years.

H. Executing Agencies

46. NWSC and DWSC will be the EAs responsible for planning, organizing and
implementing the Project. NWSC was created by the DMG in 1993 to convey and sell raw
water from Biliuhe Reservoir to the agricultural and small town takeoffs along the northem
conveyor and to Dalian City at Wazidian Reservoir. NWSC is independent from Dalian City
and is responsible for the water resource management and water allocation for all of Dalian
Municipality, which includes rural areas and numerous villages, towns and smaliler cities as
well as Dalian City. NWSC is fully operational. DWSC has been the water supply company
for Dalian City for more than 80 years and is responsible for the treatment, distribution and
sale of water in the city’s urban area. DWSC will purchase the raw water from NWSC at
Wazidian Reservoir, and convey it through the southern conveyors to the DETDZ, Jinzhou
district, Lushen district and to its own water treatment plants in Dalian City for distribution
and sale to urban consumers. Both NWSC and DWSC are legal entities and registered as
State Enterprises under the country’s State Industrial Enterprise Law with full legal person
status.

L Environmental and Social Measures
1. Environment
47. The proposed Project does not present any specific environmental problems,

nor does it impact upon any sensitive environmental variables or parameters. An
Environmental Impact Assessment for the Project was prepared and approved by Dalian
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City and the National Environmental Protection Agency. It found that there are no known
protected plants or animals or cultural relics along the conveyor routes. No endangered
aquatic species are known to exist along or within any of the water bodies being utilized
by the Project. A Summary Environmental Impact Assessment report was circulated to the
Bank’s Board in July 1993."

48. Because the Project will more than double the supply of water to Dalian City,
it will substantially increase the wastewater generated. The DMG is aware of this increase
and of the need to improve disposal facilities. The impact of the increased wastewater is
being planned for through installation of new municipal wastewater collection and treatment
facilities in a manner consistent with the DMG's financial constraints. The DMG's
environmental regulations require that all existing and new industrial enterprises and
factories must provide on-site treatment of wastewater prior to discharge. A new wastewater
treatment plant with a capacity of 100,000 cum/day is being constructed in the DETDZ,
financed by local funds. In addition, a portion of the WBG's Liaoning Environment
improvement Project? loan will help finance expansion of an existing wastewater treatment
plant and construction of a new plant in Dalian, providing further incremental treatment
capacity of 165,000 cum/day. The DMG is planning a further 400,000 cum/day increase
in wastewater treatment capacity by 2005, which, combined with industrial water
conservancy programs and on-site treatment, would treat all the wastewater produced. The
DMG will provide the Bank with an annual report detailing the progress made with respect
to increasing its wastewater collection and treatment capacity.

2. Resettlement

49. To ensure that none of the households impacted by the Project are adversely
affected, a resettlement plan was prepared by the EAs and DMG. The pian was reviewed
and found to be satisfactory by the Bank. The plan requires resettlement of 450
households (1800 persons) following the Government's Resettlement Law (1991). Of the
450 households, 250 are in rural areas; these families will be resettled into newly
constructed houses and provided with an equivalent land area of equal quality and
production capacity. About 50 of these households will return to their own land after
construction is completed, with the added benefit of a new house. The other 200
households are in urban areas and have chosen to be resettled in apartments in existing
developments. The new housing will be of superior quality, with modern conveniences
(e.g., heating, water, modern bathrooms). Also, the resettled families will be compensated
for loss of income or productivity of their land due to the Project. All 450 households will
be resettled within their existing communities, with no loss of employment or family and
social relationships. The total allocation for resettlement-related activities is about $13.5
million; the major resettiement cost is land and house replacement, which is included under
the overall land acquisition for the Project. Some of the residents along the southern
conveyor route have already been successfully resettied. The status of the resettled
population will be monitored as part of the BME program agreed upon with the Government
(see para. 45), and an independent post-evaluation will be prepared after Project
implementation and submitted to the Bank.

The report was completed by the DMG and its agencies, supported by local design
institutes, and found acceptable by the Bank's Office of the Environment.

2 Approved by WBG's Board on 7 July 1994,
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J. Policy Issues

50. The agenda for policy dialogue for the Project covered three major issues:
(i) enterprise reform, subsidy elimination and commercial operation; (i) economic pricing
and allocation of water resources; and (iii) water conservancy. Agreements were reached
with the DMG and the EAs in each of these areas as discussed in the following sections.

1. Enterprise Reform, Subsidy Elimination and Commercial Operation

51. In the PRC water has been traditionally viewed as a basic human need,
provided on highly subsidized terms. During Project processing the Mission drew on Bank
experience in other countries to indicate to the Government the benefits that can be gained
in terms of efficiency, accountability and service quality if commercial practices are
introduced in the water supply sector. In keeping with this advice and the Government’s
ongoing program of economic and enterprise reforms, the Project is designed to separate
the operations of the two water supply companies from dependence upon DMG budgetary
support and transform them into autonomous commercial enterprises. The creation of
NWSC as an independent legal entity and state enterprise under the State Industrial
Enterprise Law was a major step in this process. Because of the natural monopoly held
by the two companies, the DMG will continue to regulate pricing and allocative decisions
for consumer protection. The Mission stressed the benefits of pricing water at sufficient
levels to both to provide market-based incentives to encourage water conservation and
rational use, and to provide the necessary financing for O&M and capital expansion.
Because of historical factors and the existing low water prices, an immediate shift to full
market pricing is not feasible. The DMG has been taking steps to increase water tariffs in
a phased manner to ensure that there will be an adequate revenue base to support the
commercial operation of NWSC and DWSC, including all debt-service requirements and
O&M of the Project facilities (see para. 18). In 1993, the tariff for industrial consumers was
doubled from Y 0.6/cum to Y 1.2/cum and that for commercial users increased from Y
0.8/cum to Y 1.8/cum. In the latter half of 1994, residential rates are to be raised by 250
per cent from Y 0.4/cum to Y 1.0/cum. Further tariff increases are planned in all three user
categories over the next two years. In conjunction with the water tariff increases, the DMG
plans to phase out the existing fiscal subsidies provided to DWSC and NWSC' from
general Government revenues for O&M costs. The DMG has agreed that these subsidies
will be eliminated within one year of completion and commissioning of the Project facilities.
it has also agreed to maintain water tariffs at levels sufficient to recover fuily ail debt-service
and O&M costs for the Project facilities directly from consumers based on commercially
sound operating principles to comply with the financial covenants agreed upon with the
Bank. The DMG agreed to continue the ongoing review of O&M efficiency in order to
control costs. This includes more efficient operation to minimize energy consumption,
chemical usage, consumables and duplication of manpower. The DMG has further agreed
to conduct an annual review of water tariff levels and the revenue base of each EA to
ensure timely adjustment of water tariff levels, and to furnish the Bank with annual summary
reports.

2. Economic Pricing and Allocation of Water Resources

52. As indicated in para. 21, water resources are scarce in Dalian City, which has
to import water from a source more that 160 km away, as provided for by the Project.
Future raw water supplies for Dalian must come from 60-70 km farther away, with additional
pumping and infrastructure. This will make the economic cost of future water supply for

! About Y 95 million and Y 20 million for DWSC and NWSC, respectively, in 1994,
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Dalian substantially higher than that estimated for the Project. This high cost will potentially
make alternate water sources more attractive and affordable and may even cause relocation
of high water consumption industries to areas with more available water. Since 45 per cent
of the water demand in Dalian is for industrial use, basic changes to the type of industry
and industrial processes along with traditional water conservancy programs will be
necessary. The DMG, the EAs and industrial users will investigate these alternatives and
estimate the economic pricing of water. In 1996, the DMG and other concerned agencies
will invite experts and conduct a workshop designed specifically to address issues related
to the economic pricing of water resources, allocation between competing uses, price level
calculations, progressive (incremental) tariffs and so forth with appropriate attention to
financial returns and cost recovery, regulation of public utilities, fairness and basic human
needs considerations. The DMG will provide a report to the Bank summarizing the findings
of this investigation and workshop.

3. Water Conservancy

53. Because of the scarce water resources, water conservancy is an issue of
critical importance in Dalian. The Mission held extensive discussions with the DMG and the
EAs on water conservancy, and agreement was reached to have the Project’s international
consultant, in conjunction with the local design institutes and the DMG'’s own agencies,
carry out a number of water conservancy studies leading to remedial measures. These
include (i) improved operation of Biliuhe Reservoir to maintain yield, (ii) improved hydraulic
operation of the water delivery and distribution piping to minimize pressure and leakage
losses through installation of a computerized Supervisory Control and Data Acquisition
(SCADA) system, (iii) conventional leakage detection program throughout the delivery
system, and (iv) evaluation of industrial related water conservancy measures and
alternatives to reduce water consumption. The Mission stressed that these water
conservancy measures would yield substantial savings, with corollary decreases in
wastewater production. In general, such water conservancy measures would include (i)
industrial recycling of water, especially cooling water through installation of cooling towers;
(i) reuse of water within industry in a cascading manner, whereby slightly used lower
quality water is reused for processes that do not necessarily require clean or municipal
potable water; (iii) reuse of treated wastewater/effluent for nonsensitive uses such as
cooling; (iv) use of seawater for nonsensitive processes involving biologically degradable
wastes (seawater can be treated by biological processes) and cooling; (v) relocation of high
water-consuming industries to areas where there are adequate water resources, freeing up
not only valuable land but also reducing pressure on water demand and the environment;
and (vi) changing the industrial processes to ones with less water consumption.

54. The Mission also advised the DMG and the EAs that the Bank’s TA No. 2015-
PRC: Urban Environment Improvement Planning Study, which includes Dalian, will stress
environmental improvements through water conservancy, pollution control facilities, the
related institutional strengthening and cost recovery measures. The DMG and the EAs
agreed to coordinate the above Project water conservancy measures with TA 2015-PRC and
the WBG-financed water conservation pilot project.’ The DMG will provide annual progress
reports on the implementation of the water conservancy measures during the Project
implementation period.

Part of the WBG's Liaoning Environment Improvement Project.
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V. PROJECT JUSTIFICATION

A. General

55. The future development of Dalian will be led by export-oriented growth in line
with the Government policy on transition to an open market economy. Within the context
of the Government'’s economic reform policy, the main target of economic growth in Dalian
is to double the gross regional product in real terms by the year 2000. During the Eighth
Five-Year Plan (1991-1995), the target is for the gross regional product to grow at 6.5 per
cent per year, with the industry sector growing at 7.5 per cent per year and agricuiture at
4.8 per cent per year. The plan focuses on the establishment of a firm platform for export-
led growth based primarily on the DETDZ and the heavy industries of Dalian. This strategy
will be vigorously pursued in the Ninth Five-Year Plan (1996-2000) with the aim of
establishing Dalian as a major international trading center in the PRC. As such, in addition
to ameliorating the critical water deficiencies for human consumption, which will represent
at least 55 per cent of the design capacity, the increased supply of water provided under
the Project for commercial and industrial activities will be important for the economic
development of Dalian.

56. Because of the rapid growth in population and industry resulting from the
Government's strategy for Dalian, the water demand has outstripped supply capacity. This’
was further exacerbated in the past due to water supply being considered a social service,
which was subsidized without periodic review and increase of charges (tariffs) and resulted
in DWSC having insufficient funds to maintain and expand the system properly, especially
in the older residential areas of Dalian. As a result, severe water shortages have resuited,
causing (i) inability to meet normal residential demand; (ii) water service outages in higher
elevation areas of the city for extended periods when only a small trickle of water is
available during low demand hours between midnight and four in the morning, forcing
residents to stay up to fill containers for use the next day; (iii) low pressure in some areas
of the city, resuiting in failure of the district heating system in cold winter months, thereby
causing a substantial percentage of the residential population, institutions and office
buildings to be without heat or hot water for days at a time; (iv) increased use of polluted
surface water from the Dalian River, which overloads the water treatment plants, resuiting
in potential contamination of the treated water and danger to public health; (v)
overextraction of the groundwater, resuiting in intrusion of poliuted surface water and
seawater; (vi) increased operating costs of the water system caused by increased treatment
requirements and nonpumping; and (vii) loss of economic growth related to a restriction on
industrial, commercial and tourism growth due to the lack of 24-hour per day good quality
water supply and to the costs associated with developing their own systems.

57. The Project will help to improve water supply for both the current population
and for an estimated additional 400,000 residents in Dalian by 2000, and will allow for
further growth in the industry, commercial and tourism sectors. A total of 2.2 million
residents in Dalian will receive a 24-hour supply of good quality water, thereby eliminating
the problems described in para. 56. In addition, industries will be able to expand
production, decrease their use of scarce groundwater and reduce their production costs.
The threat to public health caused by the current severe water shortages will be eliminated
by the new water supply provided by the Project. Further, an estimated one million users
in rural towns will benefit from the provision of increased raw water supplies. Agricuitural
production will be enhanced by a doubling of irrigation water supply. The living conditions
of residents of many areas of Dalian will be greatly improved through the Project facilities.
Among the beneficiaries will be women, children and older residents, who would normally
bear the brunt of the inconvenience of obtaining and storing household water supplies. The
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economic development of the Dalian area, in particular of the DETDZ, will be accelerated
with the ensuing benefit of improved employment opportunities and improved standard of
living for existing and new residents of Dalian.

58. In addition to the public health, economic and environmental benefits, the
Project will improve the overall water resources management of the region, provide a more
energy-efficient gravity flow water supply scheme, reduce leakage and wastage, introduce
further water conservancy measures, and result in full recovery of both O&M costs and
financing of replacement costs. It is expected that the Project, which is the Bank'’s first
water supply sector project in the PRC, will demonstrate the benefits of full cost recovery
and the need to develop water demand management, allocation and conservancy
measures.

B. Financial and Economic Analyses

59. DWSC's financial performance in the past was not acceptable. DWSC
incurred operational losses primarily because of low tariffs that did not cover O&M costs.
Water tariffs remained unchanged from 1956 through 1992. Recent and planned tariff
increases for all of the consumer categories (see paras. 18, 51 and 53) will result in full cost
recovery and will significantly improve financial performance. Despite the tariff increases
averaging 400 per cent, billing and collection efficiencies are excellent. DWSC operates
564,000 connections (530,000 domestic, 17,000 industrial, 17,000 commercial and public
connections). The vast majority of consumers pay diligently, and the collection efficiency
is higher than 99 per cent.

60. The financial and accounting systems of DWSC are considered adequate.
DWSC maintains accounts and books based on a double entry accounting system in
accordance with the accounting rules and regulations issued by the Government. NWSC
will set up a similar organizational structure before Project implementation begins. The
DMG has established a separate Finance Unit to take charge of all financial and accounting
matters concerning financing of the Project for DWSC and NWSC.

61. The financial performance of the two EAs, DWSC and NWSC, has been
projected based on reasonable assumptions regarding water tariff levels and O&M costs
of water supply operations as detailed in Appendix 7. These assumptions are based on the
streamlining of the water system operations to minimize energy consumption, chemical
usage, consumable usage and labor requirements throughout the operations, administration
and management division of the EAs. The financial projections indicate that as the DMG
implements the proposed water tariff increases, the financial situation of the two EAs will
remain satisfactory for the next ten years. The two EAs will be able maintain their debt-
service coverage ratios higher than 1.2 times their annual debt-service requirements and
the subsidies to the water supply companies will be phased out. The financial analysis
of the Project does include an assumed annual investment of Y 200 million ($23 million) to
upgrade, replace and expand the existing system. Detailed financial analysis was carried
out to assess the adequacy of the financial internal rate of return (FIRR) of NWSC and of
DWSC along with sensitivity tests to ascertain the variability of the results as described
below and detailed in Appendix 8.

1. Financial Internal Rate of Return

62. The Project is financially viable, with an estimated FIRR of 8.6 per cent for
NWSC and 9.9 per cent for DWSC. The FIRR of the Project as a whole is estimated at 9.6
per cent. Each of these FIRRs exceeds the weighted average financial cost of capital,
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estimated at 4.3 per cent. A sensitivity analysis of the FIRRs was also carried out assuming
various adverse situations. The FIRRs are most sensitive to revenue fluctuations, which
highlight the importance of the policy dialogue related to tariff increases that was
undertaken during Project processing. The Project will remain viable as long as water tariffs
are increased on a regular basis to offset water production cost increases, local inflation
and currency fluctuations.

2. Affordability

63. The affordability of the proposed tariff levels has been evaluated. Based on
the water sales projections, the average per capita consumption is forecast to increase
moderately from 80 Ipcd in 1994 to 100 Ipcd in 2000. The increase is expected to be
moderate despite the present latent demand because of low system pressure, increasing
awareness of conservation and the much higher water tariffs. The average household
consists of 3.1 persons. Water expenditure of a household is projected to be about 1.0 per
cent of household income in 1995 and 1.9 per cent in 2000. These percentages are well
below the 3 per cent level usually considered as affordable in the water supply sector. The
residential water tariffs will be cross-subsidized from the large commercial and industrial
users through the block tariff systems that the Mission was instrumental in introducing to
the EAs and DMG.

3. Pricing

64. The average incremental financial cost (AIFC) of water was calculated based
on the assumptions described in Appendix 9. The price analysis shows that the current
average tariff of water in Dalian City recovers about 50 per cent of the AIFC. With the
planned tariff increases, however, the average price of water will recover 90 per cent of the
AIFC by Project completion in 1998. Preliminary estimates are also provided for the
average incremental economic cost (AIEC) of water. The AIEC is higher than the AIFC to
the extent that the economic cost of the incremental wastewater treatment has been
included as a proxy for the economic cost of incremental wastewater pollution.' The DMG
will review its current fixed rate pollution charge policies as new wastewater treatment plants
are brought on stream, and will consider revising these to reflect a user charge basis, which
may be included as a specified surcharge on future water billings.

C. Policy Impact

65. The Project will generally help NWSC and DWSC to expand and rehabilitate
the existing water supply system to meet the demand projections for 2000 at the
Government’'s recommended levels of service for residential/lhousehold consumers.
Extensive policy dialogue during Project preparation has supported a number of policy
issues and led to specific action to implement the related improvements, including (i) tariff
structure reform that will result in full cost recovery; (i) introduction of the economic pricing
of water, allocation of water resources, water demand management and water conservancy
measures; (iii) improved operating efficiency; and (iv) acceleration of provision of
environmental sanitation services through linkage of water supply expansion to corollary
increased requirements for wastewater collection and drainage.

The Bank’s OENV is currently implementing RETA No. 5515: Economic Assessment
of Environmental Impacts, for $600,000, approved on 10 December 1992, which will
lead to the development of a handbook to guide future analysis of environmental
costs and benefits of 12 project categories including water supply.
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D. Project Risks

66. The major potential Project-related risks are: (i) delays in construction of the
Project, which would lead to a worsening of the present water supply shortages, causing
reduced income, reluctance of consumers to pay higher tariffs and reduced economic
growth; (ii) delays in the tariff increases; (iii) shortage of raw water supply from Biliuhe
Reservoir; and (iv) delays in the implementation of the parallel environmental protection and
wastewater treatment program. The Project was designed to mitigate these potential risks.
The Bank’s approval of advance action will help reduce the potential risk of delayed
implementation. Agreement was reached with the DMG, NWSC and DWSC on matters
related to implementation of water resources protection and management plans, wastewater
treatment programs, improved water system operation and efficiency, tariff increases,
institutional strengthening and training to address the related risks. As proposed, the
Project does not face any unusual risks.

VI. ASSURANCES

67. The Borrower, the DMG and the EAs have given the following specific
assurances, in addition to the standard assurances, which have been incorporated in the
legal documents:

(i) The DMG has established a Leading Group to be responsible for
implementing policy and overall supervision of the Project.

(ii) The DMG has established a properly staffed Project Management
Unit, and the EAs have established properly staffed PlUs.

(iii) Prior to undertaking overseas training, the DMG, NWSC and DWSC

’ will, in consultation with the international consuitants, prepare a
training program, select candidates for training and develop the
format of the report that will be submitted by the candidates upon
completion of training. The EAs will submit the training program, the
list of candidates, the report format and the training reports to the
Bank for review.

(iv) DWSC and NWSC have agreed to limit new debt to ensure that the
debt-service ratio is maintained at a minimum of 1.2.

(v) NWSC and DWSC have agreed not to endanger their financial
positions or prospects by early repayment of their loans.

(vi) The DMG and the EAs will carry out annual reviews of the water
tariffs to maintain them at a level to generate sufficient revenue for
NWSC and DWSC to (a) cover O&M costs and debt-service
requirements or depreciation, whichever is greater; and (b) maintain
a debt-service ratio not less than 1.2 times starting from 1999.

(vii) The DMG subsidy currently covering a portion of O&M costs of
DWSC and NWSC will be phased out within one year of completion
and commissioning of the Project facilities, and full cost recovery will
come directly from the water users.
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(viii) The DMG has agreed to provide the Bank with annual reports on
various Project-related activities, including (a) water quality;
(b) wastewater treatment capacity (including industrial pretreatment)
for the areas served by the Project; and (c) Water Conservancy
Program, including recycling, water saving measures, seawater
utilization, relocation of major water-consuming industrial enterprises,
and other measures having a significant impact on water
conservancy and wastewater reduction.

(ix) The DMG has agreed to conduct an independent post-evaluation of
the resettlement program, including a socioeconomic survey of the
resettlers within one year of completion and commissioning of the
Project facilities, and to report the findings to the Bank.

Vil. RECOMMENDATION

68. | am satisfied that the proposed loan would comply with the Articles of
Agreement of the Bank and recommend that the Board approve the loan of $160 million to
the People’s Republic of China for the Dalian Water Supply Project from the Bank’s ordinary
capital resources, with interest to be determined in accordance with the Bank's pool-based
variable lending rate system for US dollar loans and with an amortization of 25 years,
including a grace period of 5 years and such other terms and conditions as are
substantially in accordance with those set forth in the draft Loan and Project Agreements
presented to the Board.

MITSUO SATO
President

26 August 1994
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Appendix 1
WATER DEMAND PROJECTION IN DALIAN CITY
Categories 1993 * 1995 2000 2010
AVERAGE DAY DEMAND
Domestic Demand (1,000 cum/day) ° 288.36 | 321.60 458.00 721.90
Population (thousand) 1,823.54 | 191190 | 2,167.00 | 2,465.10
Per capita consumption (Ipcd) 158.13 168.20 211.35 292.85
Industrial Demand (1,000 cum/day) 203.04 332.00 452.00 640.00
Industrial water demand rate (cum/Y 1,000
of industrial output) © 10.06 9.84 9.56 9.28
TOTAL AVERAGE DAY SALEABLE
WATER DEMAND (1,000 cum/day) 491.40 653.60 910.00 | 1,361.90
Nonrevenue water 78.62 104.58 145.60 217.90
Percentage 16.00 16.00 16.00 16.00
TOTAL AVERAGE DAY TREATED
WATER DEMAND (1,000 cum/day) 570.02 758.18 | 1,055.60 | 1,579.80
Water Treatment Plant in-plant demand (4%) 22.80 130.33 42.22 63.19
TOTAL AVERAGE DAY RAW
WATER DEMAND (1,000 cum/day) 592.82 788.50 { 1,097.82 | 1,643.00
TOTAL MAXIMUM DAY RAW
WATER DEMAND (1,000 cum/day) 693.61 914.66 | 1,273.48 | 1,856.59
Ratio of maximum day to average day demand 1.17 1.16 1.16 1.13
— —

¢ Actual consumption reported.

® Includes residential, commercial and institutional demands.

¢ DMG water conservancy policies are projected to lower water consumption per Y 1,000 of industrial output.

(Reference in text: page 9, para. 29)
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Appendix 3
Page 1

ORGANIZATIONAL ARRANGEMENTS FOR PROJECT IMPLEMENTATION

OVERALL ORGANIZATIONAL CHART

DALIAN MUNICIPAL GOVERNMENT

LEADING GROUP |
EXECUTIVE DEPUTY—MAYOR
DALIAN
FINANCE BUREAU
PROJECT MANAGEMENT UNIT
|
i PROJECT FINANCE
 DALIAN PLANNING COMMISSION UNIT
| DALIAN WATER CONSERVANCY BUREAU
' DALIAN PUBLIC UTILITIES BUREAU

{ DALIAN FOREIGN RELATIONS BUREAU

DALIAN YINBI DALIAN
NORTHERN WATER WATER SUPPLY
SUPPLY COMPANY COMPANY

PROJECT PROJECT
IMPLEMENTATION IMPLEMENTATION
UNIT UNIT

(Reference in text: page 12, para. 34)
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OUTLINE TERMS OF REFERENCE FOR CONSULTING SERVICES

Detailed Design

Plan, direct and supervise detailed topographic surveys and soil/geological and
geotechnical investigations along the alternative alignments of the proposed
water conveyors and proposed sites for water pumping stations, water
reservoirs and water treatment plants.

Prepare (a) detailed engineering design and construction drawings of the
Project facilities, (b) bills of quantities, (c) contract packages, (d) scope and
cost estimates for each contract package, and (d) tender documents for each
contract package.

Prepare a detailed construction management plan including schedules for
construction; bidding; financing, including disbursement of the proceeds of the
loans and budget appropriation by Dalian City; and test run and start-up of
Project facilities, including environmental management plan.

Construction Supervision

Review and evaluate the validity of proposed subcontracts, and assist in
preparing letters of invitation for bidding, prequalification of civil works bidders
and shortlists of suppliers, evaluating the submitted bids and bid evaluation
reports, price and technical negotiations with the bidders, and related
correspondence.,

Update or revise, if necessary, the construction management plan and the cost
estimates based on the results of the bidding, and modify the design and
construction drawings as necessary after the bidding and during construction.

Supervise the mobilization of contractors and delivery of materials and
equipment, review shop drawings, monitor contractors’ topographic surveys to
ensure correct alignments and elevations of the Project facilities, and perform
soil/geological and geotechnical tests to ensure adequate data for foundation
and structures.

Inspect materials and equipment and supervise, inspect, measure and control
the quality of the construction of works and installation of equipment.

Compare actual with scheduled progress and advise the Executing Agencies
(EAs) of any developments that could delay completion. Recommend any
necessary actions to be taken by the EAs to facilitate timely completion of
construction.

Supervise pressure tests of the major pipelines, and equipment start-up and
commissioning; prepare Operation and Maintenance Manuals for equipment
and the water treatment plant; and provide training assistance as required to
operators of new facilities.

(Reference in text: page 13, para. 37)
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Project Management and Administration

Advise the EAs on the technical aspects, engineering design, construction
supervision and Bank procurement procedures and guidelines for the
procurement of goods.

Help the EAs coordinate Project implementation activities, maintain records and
minutes of all construction related activities, and certify and recommend
payment of claims by the contractors and suppliers.

Coordinate the activities of local and international consultants.

Advise on environmental issues and resettlement of families displaced by
construction activities.

Inspect completed works and make recommendations to the EAs on the
issuance of the certification of completion.

Prepare reports for the EAs and for the Bank, including progress reports,
project completion report, and project benefit monitoring reports; and facilitate
the Bank's loan review missions.

Project-related Studies/Operations

Optimize the management and operation of the northern conveyor,
emphasizing management, legal aspects and financial operation. The
managers of the new company should be trained to optimize the use of water
resources, negotiate changes in reservoir intake level that couid cause abrupt
changes in water quality, account for all water entering and leaving the
conveyor, and avoid water losses and wasted energy. The managers should
understand the use of the water management model and be trained to utilize
the new telemetric control system. On the legal side, the managers should be
aware of current provincial and municipal regulations governing sanitary
protection and the allocation of raw water resources to different users. On the
financial side, the managers should establish an accounting system, budget
mechanism, a financial management information system and internal audit
procedures. This task will include establishment of a raw water price level
based on an average incremental cost concept.

Install and initiate telemetric control systems in the northern conveyor, the
southern conveyor, the water treatment plants and the distribution system.

Calibrate and operate the existing water management model.
Study the hydraulic behavior of the conveyors under unsteady flow conditions.
Optimize the operations of the reservoir and downstream works.

Study the conditions of the Biliuhe Reservoir and Spillway, and make
recommendations for improvements.
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Determine the detailed rehabilitation needs of old plants at Sunjiagou,
Donkamen, Taishan and Yanjialou as well as the older parts of the plants at
Sandagou and Shahekou, including repairs, replacement of worn-out
equipment, and installation of new measuring and control instruments.

Optimize the operation of the water treatment plants, including routine jar tests,
monitoring of the coagulation process and improvements in bacteriological
quality assurance.

Initiate an effective nonrevenue water control program, including use of up-to-
date leakage control equipment; and provide on-the-job training to Dalian
Water Supply Company (DSWC) technicians responsible for nonrevenue water
control.

Carry out hydraulic analysis of the water distribution system.
Prepare an outline master plan and a medium-term development plan.

Prepare water resource allocation/economic water pricing studies with the goal
of attaining full Project cost recovery. This will include the development of
rational water pricing policies such as progressive water tariffs, relating tariffs
to the average incremental cost (AIC) of producing water and plans for
controlling/allocating water resources in Dalian. The consuitants will assist the
EAs and the Dalian Municipal Government (DMG) with the determination of the
economic cost of water and the most cost-effective use of the limited water
resources while providing protection for smaller water users and guaranteeing
riparian water rights. The consultants will assist the Leading Group with
coordination of a workshop, which will provide a forum for discussion on
various issues related to economic pricing of water resources, tariff
reform/progressive tariffs and AIC of water.

Assist in the water conservancy program relating to recycling, re-use, process
improvements/modernization, use of seawater for cooling, leakage detection
and mitigation, metering improvements (repair, calibration, replacement),
industrial relocation to industrial zones where greater integrated use of water
is possible, as well as consumer education programs in responsible water use
and protection of water resources.

Perform policy-related monitoring, covering resettlement; environmental
conditions/water quality in streams, rivers and seashores in and near Dalian
City, wastewater treatment capacity building; benefits monitoring evaluation
(BME) reports; water conservancy progress; and related reports.

Specific Tasks of the International Consultants

In addition to the general Project responsibilities described above, review basic
design criteria and detailed designs; prepare specifications for tender packages
containing foreign exchange costs; prepare international competitive bidding
(ICB) tender documents; review of local competitive bidding (LCB) tender
documents; evaluate bid packages containing foreign exchange; prepare bid
summaries; prepare quarterly and annual Project summary reports; update the
Project Administration Manual and any related documents concurrently with the
Project reports; and support the various training programs of the EAs.
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(i) Assist the EAs and the local consultants with quality control programs,
including pressure/leakage testing of pipelines; compaction testing; concrete
mix design; concrete compression and slump testing; testing and analysis of
sand, gravel and backfill materials; and safety aspects for both construction
workers and the general public.
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INDICATIVE LIST OF CONTRACT PACKAGES
Table 1: Materials & Equipment
Approximate
Description Approximate Amount No. of Sub—- Mode of
Quantity Unit _ ($ million) packages Procurement
Northern Conveyor
A. Materials
Pkg 1 Steel Bar 47,120 ton 19.57 three ICB
Pkg 2 Cement 310,000 ton 15.49 three ICB
Pkg 3 Steel Plate 3,940 ton 1.47 one ICB
Subtotal 36.53
B. Equipment _
Pkg 4 Excavators, Trucks and others 1 set 234 one iCB
Pkg 5 Communication and SCADA System 1 set 1.01 two IS
Pkg 6 Other Equipment 1 set 0.15 one IS
Subtotal 3.50
Total 40.03

Southern Conveyor

A. Materials
i Pxg 1 Prestressed Concrete Cylinder Pipe 4360 km 16.13 one icB
' Pkg 2 Steel Plate 35,000 ton 1217 one ICB
:  Pkg 3 Steel Bar 954 ton 0.37 two IS
i Pkg4 Cement 7,300 ton 0.33 one ICB
. Pkg S Timber 800 cum 0.14 one IS
; Subtotal 29.14
;B. Equipment
i Pkg 6 Pump Station 1 set 2.66 one IC8
© Pkg 7 Energy Supply 1 set 1.50 one ICB
! Subtotal 4.16
|
j Water Treatment Plants and Network
A. Materials
Pkg 8 Steel Plate 27,200 ton 9.53 one 1ICB
Pkg 9 Cast lron Pipe 19,700 ton 6.78 one ICB
Pkg10 Shape Steel 7,200 ton 282 one ICB
i Pkg11Cement 27,700 ton 1.25 one IC8
i Pkg12Timber 3,400 cum 0.59 one ICB
; Subtotal 2097°
B. Equipment
Pkg13 Water Treatment Equipment 7 set 14.36 seven ICB
Pkg14 Excavators, Trucks and others 1 set . 234 one ICB
Pkg15 SCADA System 2 set 1.56 two IS
i Pkg16 Other Equipment 2 set 0.28 one IS
i Subtotal 18.54
Total 72.81
‘ GRAND TOTAL 112.84

ICB = international competitive bidding, IS = international shopping.

(References in text: pages 13 and 14, paras. 38 and 39)
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Table 2: Civil Works
Estimated Bank

Approximate

Total Cost *

Quantity Unit _($ million)

Financing Mode of

($ million) Procurement

Northern Conveyor

A. Tunneis

Package C1
Package C2
Package C3
Package C4
Package C5
Package C6

Package C7
Package C8
Package C9
Package C10
Package C11

Package C12
Package C13
Package C14
Package C15
Package C16
Package C17
Package C18
Package C19
Package C20
Package C21
Package C22

Biliuhe, Shanxi
Hetaofang
Yuhuangmiao
Xiaojiang, Xiaolitun
Suntun, Jigou
Qiudian

Subtotal

B. Inverted Siphon and Pipe Bridge

Liangtun, Dongtun
Lintun, Houliu
Daxin, Tangtun
Baijiazi, Xioluan
Dasha

Subtotal

C. Closed Conduit

Sections 1 and 2
Section 3
Section 4
Section 5
Sections 6 and 7
Sections 8, 9 and 10
Sections 11 and 12
Section 13
Sections 14, 15 and 16
Sections 17 and 18
Section 19

Subtotal

2.1 km
1.8 km
3.0 km
1.5 km
2.7 km

1.9 km

1.6 km,

1.4 km
25 km
1.6 km

1.1 km
1.0 km
4.4 km
6.0 km
4.5 km
57 km
3.8 km
6.1 km
3.5 km
3.4 km
3.6 km

Total

1.45
1.48
1.21
1.63
2.67
2.89
11.33

1.59
1.36
1.35
2.31
3.38
9.99

0.77
0.72
3.19
4.95
297
4.30
2.24
4.88
2.58
2.19
2.25
31.04

52.36

Southern Conveyor, Water Treatment Plants and Distribution Network

Package C1
Package C2

A. Pipe Instailation
Prestressed Concrete Cylinder Pipe

Steel Pipe

43.60 km
240 km

Total

GRAND TOTAL

11.80
6.00

17.80

70.16

0.22 LCB
0.22 LCs
0.18 LCc8
0.24 LCB
0.40 Lcs
0.43 LCcB
1.70
0.24 LC8
0.20 LCB
0.20 Lcs
0.35 LCB
0.51 Lcs
1.50
0.12 LC8
0.1 Lcs
0.48 LCB
0.74 LCB
0.45 LCB
0.65 LCB
0.34 LC8
0.73 LCB
0.39 Lcs
0.33 Lcs
0.34 Lcs
4.66
7.85
4.72 icB
2.40 IC8B
7.12
14.97

LCB = local competitive bidding, ICB — international competitive bidding.

The cost of contracts procured under LCB excludes direct foreign exchange costs {e.g., imported

construction materials such as cements, steei bars) and imported construction equipment.
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FINANCIAL PERFORMANCE AND PROJECTIONS

A. Past Financial Performance

1. The financial performance of the Dalian Water Supply Company (DWSC) has not
been satisfactory. Operating revenues were not sufficient to meet operating expenses. The
inadequate operating revenue generation was due to the low water tariff level, which has not
been adjusted since 1952. During this time the average water tariff remained at Y 0.2 per cubic
meter (cum), (Y 0.13 per cum for domestic users and Y 0.22 per cum for industrial and
commercial consumers). The Dalian municipal government (DMG) announced a full cost
recovery policy for water supply services, and increased water tariffs by about 260 per cent in
July 1992. The rate was again adjusted upward in October 1993, by about 180 per cent, to an
average level of Y 0.92 per cum (Y 0.4 per cum for domestic, Y 1.2 per cum for industrial users
and Y 1.8 per cum for commercial users). Despite the sharp water tariff increases in 1992 and
1993, operating deficits of Y 118 million in 1992 and Y 81 million in 1993 resuited. The
operating deficits were caused mainly by a salary adjustment in 1993, and by power rate and
maintenance cost increases. The DMG has subsidized the water supply operations of DWSC
by Y 20 million - Y 120 million annually. Past financial statements of DWSC are presented in
Tables 1 and 2.

B. Financial Projections

2. Financial projections for the next ten-year period have been prepared for both
DWSC and the Dalian Yinbi Northern Water Supply Company (NWSC). The financial projections
presented in Tables 3 to 10 are based on past financial performance and the following
assumptions.

1. Price Escalation and Foreign Exchange Rate

3. All figures are expressed at current prices. Domestic inflation factors applied
were 10 per cent for 1994, and 7 per cent for 1995 and thereafter. An official foreign exchange
rate of Y 8.7 per $1 was applied. _

2. Revenue Projections

4, The financial objective of DWSC and NWSC is to achieve a debt-service coverage
ratio of not less than 1.2 times without operational subsidies from the DMG. The DMG has
agreed to increase the water tariff gradually to a level that will achieve the financial target. The
following average water tariff levels are used for each financial year:

Assumed Water Tariff

(Y/eum) _
Year DWSC NWSC
Current 1993 Constant Current 1993 Constant

1994 0.93 0.84 0.34 0.31

1995 1.20 1.02 0.48 0.41

1996 1.50 1.19 0.51 0.41

1997 2.20 1.63 0.55 0.41

1998 2.35 1.63 0.59 0.41
1999-2004 2.60-3.65 1.69 0.63-0.88 0.41 ]

*~Average tariff for domestic and industrial.

{Refarence in text: nane 20 nara 61)
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5. Water sales were projected to increase gradually from 195 million cum in 1994
to about 346 million cum by 2000, or an average annual increase of about 10 per cent. The
advance action approved by the Bank will enable completion of one of the two new southern
conveyor lines, providing substantial additional volumes of water. The nonrevenue water rate
is anticipated to remain at the 16-17 per cent level. A separate bulk water rate (Y 0.34 - Y 0.88

per cum) was applied for bulk water supply to the Dalian Economic and Technology
Development Zone.

3. Expenditure Projections

6. Operating costs were estimated to increase at the same rate as domestic price
escalation factors. Power, chemical and administrative costs are based on the projected water
production and other incidental costs.

7. Depreciation allowances are calculated on a straight line method. Annual depreciation
factors used were 5 per cent up to 1997, and 3.63 per cent thereafter. The two Executing
Agencies (EAs) use the following asset lives: 30 years for dams, 15 years for pipelines and 20
years for pumping stations.

4. Interest Expenses

8. Interest charges were estimated based on the prevailing terms and conditions of
the loans to be secured. For the Bank loan, a prevailing interest rate for US dollar loan facility,
which is currently set at 6.67 per cent per annum, was applied. For the local loans to the EAs
from the Construction Bank of China, the prevailing fixed interest rate of 14.04 per cent per
annum was used.

5. Taxes

9. The DMG adopted a value-added tax system starting in 1994. Under this system,
the EAs are required to pay about 11.5 per cent on taxable items.

6. Fixed Assets

10. The fixed assets of DWSC have not been revalued thus far. Capital expenditures
are initially recorded under the Work-in-Progress account and transferred to the fixed assets
upon commissioning of the facilities.

D. Conclusions Drawn from the Financial Projections

11. The financial projections indicate that:

(i) overall financial performance of DWSC and NWSC will be satisfactory for the next
ten-year period; revenues will be sufficient to cover operating costs;

(ii) internal cash generation of DWSC and NWSC will exceed 1.2 times the debt-
service requirements, the minimum required level stipulated in the related loan
covenants;

(iii) subsidies from the DMG to DWSC and NWSC will be phased out before Project

commissioning in 1998;
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(iv) there is a need to control operation and maintenance expenses to improve
financial performance through elimination of duplication and redundancy of staff
positions and other controllable measures; and

(v) study and implementation of a mechanism for protection of foreign exchange rate
risk is recommended when annual reviews of water tariff are undertaken.
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Table 1. DALIAN WATER SUPPLY COMPANY
Income Statement
(Y '000)
Item 1988 1989 1990 1991 1992 1993
[REVENUE]
Operating Income:
Industrial 14,903 14,890 16,018 18,242 17,222 57,900
Domestic 3,128 3,493 4,406 5,158 5,829 19,130
Others 4,048 4,311 4,842 5,888 11,989 34,750
Subtotal 22,079 22,694 25,266 29,288 35,040 111,780
Non-—operating Income
(Subcompanies) 30,925 35,050 39,806 45,758 44 921 33,270
Total Income 53,004 57,744 65,072 75,046 79,961 145,050
[EXPENSES]
Operating Expenses:
Salaries and Wages 3,630 4,405 6,040 6,730 8,410 17,210
Raw Water 5,200 11,350 14,200 20,500 26,030 28,440
Power 13,150 24,822 31,080 48,100 62,910 81,430
Chemicals 800 991 900 1,510 1,570 1,700
Maintenance 5,180 2,136 2,230 2,460 4,840 18,060
Administration 6,690 7,080 10,840 11,460 14,720 15,870
Subtotal 34,650 50,784 65,290 90,760 118,480 162,710
Other Overhead Expense
(Subcompanies) 30,389 34,537 40,416 41,641 47,058 28,690
Sales Tax 1,023 1,235 ~ 1,504 3,095 2,328 3,650
Depreciation 3,970 12,706 15,800 23,680 30,180 30,740
Subtotal 35,382 48,478 57,720 68,416 79,566 63,080
Net Income before Subsidy (17,028) (41,518) (57,938) (84,130) (118,085) (80,740)
Subsidy 20,000 44,500 61,080 87,080 120,460 69,190
NET INCOME 2,972 2,982 3,142 2,950 2,375 (11,550) *

* Recovered from internal reserves.
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Table 2: DALIAN WATER SUPPLY COMPANY
Balance Sheet
(Y 000)
item 1988 1989 1990 1991 1992 1993

[ASSETS]
Fixed Assets 271,036 282,660 414,006 568,490 580,792 612,608
Accumulated Depreciation  (111,691) (122,556) (138,561) (162,656) (193,259) (218,674)
Net Fixed Assets 159,345 160,104 275,445 405,834 387,533 393,934
Work—in—Progress 12,386 13,349 17,760 12,018 20,843 46

Total Fixed Assets 171,731 173,453 293,205 417,852 408,376 393,980
Cash 6,780 11,391 25,455 20,469 30,975 24,941
' Accounts Receivable 13,859 16,307 9,997 44,134 48,464 91,691
. (Nontrade)
Inventories 2,329 3,663 4,808 6,503 7,789 45,772
: Others 42 519 410 354 421 1,049
. Total Current Assets 23,010 31,880 40,670 71,460 87,649 163,453
Total Assets 194,741 205,333 333,875 489,312 496,025 557,433
[EQUITY & LIABILITIES]
'Capital 159,345 163,246 278,587 408,976 390,675 362,474
'Reserves 2,970 2,940 3,140 2,950 2,375 2,363
| Others 13,742 19,382 25,839 25,760 42,062 42,062
I Subtotal 176,057 185,568 ~ 307,566 437,686 435,112 406,899
i Current Liabilities 18,684 19,765 26,309 51,626 60,913 150,534

Total Equity & Liabilities 194,741 205333 333875 489312 496,025 557,433
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Page 1
FINANCIAL ANALYSIS
A. Water Tariff and Affordability
1. The projected water tariff levels are considered affordable to the consumers.

Water charges will be about 1.0 per cent and 1.92 per cent of household income in 1995 and
2000, respectively (see Table 1). The estimated affordability ratios are lower than the sector
norm of the maximum 3 per cent level.

Table 1: Affordability

Item 1995 2000
Household Income (Y/month)(a) 896 1,295
Average Household Size (persons) 3.1 3.1
Daily Per Capita Consumption (Ipcd) 84 96
Household Water Consumption (cum/month) 7.812 8.928
Average Water Tariff (Y/cum) 1.20 2.78
Household Water Charge (Y/month)(b) 9.37 24.82
Affordability Ratio [(b)/(a)] 1.0% 1.92%
B. Financial Internal Rate of Return
2. The financial internal rate of return (FIRR) has been estimated based on the

established capital investment schedule and incremental revenue and expenses. The FIRR of
the Project for the Dalian Yinbi Northern Water Supply Company (NWSC) and the Dalian Water
Supply Company (DWSC) is forecast to be 8.6 per cent and 9.9 per cent, respectively (see
Tables 4 and 5). The Project is financially acceptable, as the rates of return exceed the average
cost of capital, which is calculated to be 4.3 per cent, as shown in Table 2.

Table 2: Average Cost of Capital

ote:

Amount Foreign Exchange Total

Source (Y million) Cost Risk Premium Cost
Bank Loan 1392 6.67% 5.0% 1.7%
Central Government Grant 100 | 10.00% 10.0%
Construction Bank Loan 460 | 14.04% 14.0%
Dalian Government Grant 1352 | 10.00% 10.0%
Total 3304 11.3%
Weighted Average Financial Cost of Capital 11.3%
Local inflation Rate 7.0%
Average Cost of Capital (Real Terms) 4.3%

Inancial cost for subsidies Is implicitly assumed to be 10 per cent.

(References in text: page 20, para. 61)
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3. A sensitivity analysis on the FIRR has also been carried out assuming various

adverse situations. The Project will be financially viable even under the most adverse case
tested. The summary of the sensitivity tests are presented in Table 3.

Table 3: FIRR Sensitivity Analysis

Part A - NWSC P=art B- DWS_C Total Project

Key Variables FIRR Sl FRR SI | FIRR I
Base Case 8.6% 9.9% 9.6%
1. Capital Cost +10% 7.8 0.93 9.0 0.91 8.8 0.83
2.0&M Cost +10% 8.4 0.23 8.7 1.21 9.2 042
3. Revenue -5% 8.0 1.40 8.8 222 9.0 125
4. Combination (1+2) 7.6 7.9 8.4
5. Combination (1+3) 7.3 8.0 8.1
6. Combination (2+3) 79 7.5 8.5

S = sensiivity indicator = percentage change in FIRR
percentage changes in variable tested
O&M = operation and maintenance
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[At 1993 Prices]

Capital Cost incremental Incremental Net
Year Foreign Cost Local Cost Total O&M Cost Revenue Revenue

1992

1993
1994 -10.85 -69.76 —-80.61 —-80.61
1995 -193.39 -171.81 -365.20 —365.20
1996 -165.48 -206.18 -371.67 -371.67
1997 —-124.99 -201.66 -—326.66 -326.66
1998 -12.61 99.22 86.62
1999 -17.47 118.32 100.85
2000 -20.17 132.20 112.03
2001 -18.99 133.27 114.28
2002 -17.89 134.28 116.39
2003 -16.87 135.22 118.35
2004 -15.91 136.10 120.19
2005 -17.17 136.93 119.76
2006 -18.34 137.69 119.35
2007 -19.44 138.41 118.97
2008 —-20.47 139.08 118.62
2009 -21.42 139.71 118.29
2010 -22.32 140.30 117.98
2011 —-23.16 140.85 117.69
2012 -23.94 141.36 117.42
2013 —-24.67 141.84 117.16
2014 —-25.36 142.28 116.93
2015 —26.00 142.70 116.71
2016 -8.42 —-8.42 —-16.83 —-26.59 143.09 _ 99.67
2017 -27.15 143.46 116.31
2018 -27.67 143.80 116.13
2019 —-28.16 144.12 115.96
2020 -28.62 144.42 115.80
2021 -29.04 144.69 115.65
2022 -29.44 144 .95 115.51
2023 —29.81 145.20 115.39
2024 -30.16 145.43 115.27
2025 -30.48 145.64 1156.15
2026 -30.79 145.84 115.05
2027 -31.07 146.02 114.95
2028 -31.34 146.20 114.86
2029 -31.58 146.36 114.77
2030 -31.82 146.51 114.69
2031 -32.03 146.65 114.62
2032 -32.24 146.78 114.55
2033 -32.42 146.91 114.48
2034 -32.60 147.02 114.42
2035 -32.77 14713 114.36
2036 ~32.92 147.23 114.31
-378.14 FIRR = 8.56%
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Table 5. FIRR CALCULATION
Part B: SOUTHERN CONVEYOR (DWSC)
[At 1993 Year—end Prices]
Capital Cost Incremental Incremental Net
Year Foreign Cost Local Cost Total O&M Cost Revenue Revenue
1992

1993 0.0 -265.5 -—265.5 —265.5
1994 -105.9 -267.7 -373.6 -373.6
1995 -174.4 -167.6 —3421 -342.1
1996 —-294.0 -1728 —466.8 —466.8
1997 —-219.6 -1135 -333.1 -333.1
1998 -198.2 388.9 180.7
1999 -213.8 429.8 216.0
2000 -227.5 462.9 235.3
2001 -238.7 482.4 243.8
2002 —2451 490.3 2453
2003 —-256.6 488.3 2317
2004 —-259.2 486.4 2272
I 2005 —264.1 489.8 2256
I 2006 -268.7 492.9 2242
2007 -273.0 495.9 2228
2008 -277.0 498.6 2216
2009 —-280.8 501.2 220.4
2010 —284.3 503.6 2193
2011 -287.6 505.9 2183
2012 —-290.6 508.0 217.3
2013 -293.5 509.9 2164
2014 —-296.2 511.8 215.6
. 2015 —-298.7 513.5 2148
- 2016 —-255.4 —-255.4 -301.0 515.1 -41.3
- 2017 -303.2 516.6 2134
. 2018 -305.2 518.0 2128
| 2019 -307.1 519.3 2122
i 2020 —-308.9 520.5 2116
. 2021 -310.6 521.7 21141
2022 -312.2 522.7 2106
2023 -313.6 523.7 210.1
2024 -315.0 5247 209.7
2025 -316.2 525.6 209.3
2026 -317.4 526.4 208.9
2027 -3185 5271 208.6
2028 -319.6 527.8 208.3
2029 -320.5 528.5 208.0
2030 -321.5 529.1 207.7
2031 -322.3 529.7 207.4
2032 -323.1 530.3 207.2
., 2033 -323.8 530.8 206.9
. 2034 -3245 531.2 206.7
., 2035 -325.2 531.7 206.5
' 2036 —-325.8 532.1 206.3
FIRR = 9.87%
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PRELIMINARY ECONOMIC ANALYSIS
A. Background
1. Procedures for the economic analysis of water supply projects are at an early

stage of development, both in the Bank and elsewhere. Water supply projects are usually
appraised on the basis of financial analysis. With water scarcity emerging in many locations
and the environmental costs of additional water supplies increasing rapidly, however, it is
becoming important to complement financial analysis with economic analysis. The
application of economic analysis would strengthen water resource management by taking
account of economic efficiency and environmental sustainability.

2. The analytical framework for the benefit-cost analysis of water supply projects
is well known, but not often practiced. Despite a large literature on the economics of water
and the environment, the actual application of these principles and concepts to project
appraisal has not been widespread. One of the reasons for this stems from the
complications associated with estimating economic benefits. The Bank is currently
undertaking applied research on benefit measurement, with the aim of producing practical
guidelines for the economic analysis of water supply projects.

3. The economic value of water is difficult to measure, however. In rural
situations the net economic benefit of a water supply project can often be approximated by
the difference in expenditure (or value of time savings), with and without the project. In urban
situations the net economic benefit can often be approximated through the difference in
expenditure on piped water and vendored water, with and without the project. In the PRC,
however, where in the past water supply was provided as a social service, there are no water
markets to provide information on the willingness to pay for water. Because of this, the
economic analysis has focused on estimating the average incremental cost (AIC)' of water
and comparing the AIC with the average price being charged for water.

B. Average Incremental Cost

4. The average incremental cost can be divided into two categories: average
incremental financial cost (AIFC) and average incremental economic cost (AIEC). AIFC is the
AIC calculated at market prices. AIEC is the AIC calculated at economic prices. The AIEC
differs from the AIFC to the extent that economic prices diverge from market prices and that
nonrevenue water is treated as if consumed. Whereas the AIFC is based on market-priced
outlays, the AIEC is based on economic costs, which may or may not be reflected by actual
expenditures. In contrast to the AIFC, for example, the AIEC might include the opportunity
cost of raw water and the cost of disposing of wastewater. However, in practice these are
difficult to measure.

AIC is defined as C/Q, where C and Q are the discounted present value of
incremental costs and incremental water supplied, respectively. The discount rate is
equal to the cost of capital, and “incremental* means the difference between the "with*
and "without" project scenarios.

(Reference in text: page 21, para. 64)
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5. The difference between the AIC and the average price (tariff) charged for water
provides an estimate of the level of subsidy being paid by the water utility, government or
economy to the water consumer. The financial subsidy is the difference between the AIFC
and the price of water, whereas the economic subsidy is the difference between AIEC and
the price of water. In contrast to the financial subsidy, which is paid largely by the
government, the economic subsidy is paid, sooner or later, by society at large, even by those
not using piped water. To the extent that an individual’s demand for water does not fully
reflect the benefits to society of consuming clean water, there is a clear rationale for such
subsidies. Thus, accounting for social benefits as well as costs is important in setting the
prices of water. The problem is in measuring such benefits.

C. AIC of the Project

6. Pending release of the Bank’s guidelines on economic analysis of water supply
projects, the AIC of the Project has been preliminarily estimated to compiement the financial
justification of the Project. The AIC of the Dalian Water Supply Company (DWSC) has been
estimated under the three categories: (i) AIFC, (ii) AIEC without considering associated
incremental wastewater treatment cost, and (iii) AIEC with associated incremental wastewater
treatment cost. One of the difficulties in quantifying the AIEC is the estimates for incremental
wastewater treatment cost. Thus, the AIEC without incremental wastewater treatment cost
was estimated as a first step, and thereafter the incremental wastewater treatment cost was
incorporated as the capital cost to construct a sewage treatment plant for treatment of
wastewater from the Project facilities. The operating cost was assumed to be at the same
level as that of water supply operations.

7. The current 1994 average tariff (price) of water sold by DWSC' to its various
consumer categories represents about 50 per cent of the AIFC and 25 per cent of the AIEC
using a discount factor of 7 per cent. The planned tariff increases will result in the average
price of water reaching more than 90 per cent of the AIFC, and about 50 per cent of the
AIEC, by 1998, the year of Project completion (see Tables 1 and 2).

1

The AIC of the Dalian Yinbi Northern Water Supply Company is not separately
estimated, because DWSC's water tariff structure includes the bulk water price
charged to DWSC.
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Table 1. AVERAGE INCREMENTAL FINANCIAL COST OF WATER

[Y million, at 1993 prices)

Water Capital Cost Operating Total
Year (m cum) Foreign Cost Local Cost Cost Cost
1993 0.0 -265.5 -265.5
1994 -105.9 -267.7 -373.6
1995 -174.4 -167.6 -342.1
1996 785 —-294.0 -172.8 ~466.8
1997 785 -219.6 -113.5 -333.1
1998 220.9 -198.2 -198.2
1999 2209 -213.8 -213.8
2000 220.9 -227.5 -227.5
2001 220.9 -238.7 -238.7
2002 2209 -245.1 ~245.1
2003 220.9 -256.6 ~256.6
2004 220.9 -259.2 -259.2
2005 220.9 -264.1 —-264.1
2006 220.9 -268.7 -268.7
2007 220.9 -273.0 -273.0
2008 220.9 -277.0 -277.0
2009 220.9 -280.8 -280.8
2010 2209 -284.3 -284.3
2011 220.9 ~-287.6 -287.6
2012 220.9 —~290.6 -290.6
2013 220.9 -293.5 -293.5
2014 2209 -296.2 -296.2
2015 220.9 -298.7 -298.7
2016 220.9 -255.4 -301.0 -556.4
2017 220.9 -303.2 -303.2
2018 220.9 -305.2 —-305.2
2019 220.9 -307.1 -307.1
2020 220.9 -308.9 -308.9
2021 2209 -310.6 -310.6
2022 2209 -312.2 -312.2
2023 2209 -313.6 -313.6
2024 220.9 -315.0 -315.0
2025 2209 -316.2 ~-316.2
2026 220.9 -317.4 -317.4
2027 220.9 -318.5 -318.5
2028 220.9 -319.6 -319.6
2029 220.9 -320.5 -320.5
2030 220.9 -321.5 -321.5
2031 220.9 -322.3 -322.3
2032 2209 -323.1 -323.1
2033 220.9 -323.8 -323.8
2034 220.9 -324.5 —-3245
2035 2209 -326.2 -325.2
2036 220.9 -325.8 -325.8
NET PRESENT VALUE
Discount Rate
6% 7% 8% 14%
Water (million cum) 2588.5 2205.1 1897.0 901.8
Costs (Y million):
; Base Case 4585.8 4037.0 3594.7 2138.6
Capital + 10% 47410 41868 37395 2259.7
O&M + 10% 4889.1 42910 3809.4 22313
AIC (Y/cum):
Base Case 1.77 1.83 1.89 2.37
Capital + 10% 1.83 1.90 1.97 2.51
O&M + 10% 1.89 1.95 2.01 2.47
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Table 2. AVERAGE INCREMENTAL ECONOMIC COST OF WATER

Note: Shadow exchange rate applied: 8.7/0.9=9.6667

Water Capital Cost Operating  Incremental Sewerage Costs Total
Year (mcum) Foreign Cost Local Cost Cost Capital Operating Cost
1993 0.0 -295.0 -295.0
1994 -105.9 -297.5 —403.4
1995 -174.4 -186.3 -360.7
1996 78.5 -294.0 -192.0 —-486.0
1997 785 -219.6 -126.1 -345.7
1998 2209 -197.3 -88.3 -197.3 -482.9
1999 220.9 -2128 -945 -2128 -520.1
2000 2209 -2265 -101.1 -226.5 -554.1
2001 220.9 -237.6 -108.2 -237.6 -583.3
2002 220.9 —-243.9 -115.8 -243.9 -603.6
2003 2209 -255.4 -123.9 -255.4 -634.7
2004 220.9 -258.0 -1325 -258.0 -648.6
2005 220.9 . ~-2629 -141.8 -262.9 -667.6
2006 220.9 -267.5 -267.5 -535.0
2007 220.9 -271.8 -271.8 -5435
2008 2209 -275.8 —-275.8 -551.5
2009 2209 -279.5 -279.5 -559.0
2010 220.9 -283.0 -283.0 -566.0
2011 2209 -286.3 —-286.3 ~-5725
2012 2209 -289.3 -289.3 -578.6
2013 2209 -292.1 -292.1 -584.3
2014 220.9 —-294.8 -294.8 -589.6
i 2015 2209 -297.3 -297.3 -594.6
i 2016 220.9 -255.4 —-299.6 —-299.6 -854.6
2017 2209 -301.8 -301.8 -603.6
2018 220.9 -303.8 -303.8 -607.7
| 2019 220.9 -305.7 -305.7 -611.5
f 2020 220.9 -307.5 -307.5 -615.0
2021 2209 -309.2 -309.2 - -618.3
2022 2209 -310.7 -310.7 -621.4
2023 2209 -3122 -3122 -624.3
2024 2209 -3135 -313.5 -627.0
2025 2209 -3148 -314.8 -629.6
2026 2209 -316.0 -316.0 -631.9
2027 2209 -317.1 -317.1 -634.1
2028 220.9 -318.1 -318.1 ~636.2
2029 2209 -319.1 -319.1 -638.1
2030 2209 -320.0 -320.0 -639.9
2031 2209 -320.8 -320.8 -641.6
2032 2209 -321.6 -321.6 -643.2
2033 220.9 -3223 -322.3 -644.7
2034 220.9 -323.0 -323.0 —-646.1
2035 2209 -3237 -323.7 -647.3
2036 220.9 -3243 -324.3 —-648.5
NET PRESENT VALUE
Discount Rate
6% 7% 8% 14%
Water (million cum) 2588.5 2205.1 1897.0 901.8
' Costs (Y million):
Base Case 8201.1 7116.2 6243.3 3396.8
Capital + 10% 8365.7 7275.2 6397.1 3525.9
O&M + 10% 8503.1 7369.0 6457.0 3489.1
AlC (Y/cum):
Base Case 3.17 3.23 3.29 3.77
Capital + 10% 3.23 3.30 3.37 3.91
O&M + 10% 3.28 3.34 3.40 3.87




