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SECTOR ASSESSMENT (SUMMARY): 
WATER SUPPLY AND OTHER MUNICIPAL INFRASTRUCTURE AND SERVICES 

 
A. Sector Performance, Problems, and Opportunities in Bihar 
 
1. Urban sector performance. The status of urban service delivery (water supply, 
sewerage, and solid waste management [SWM]) in the top five economic center towns of Bihar 
(Bhagalpur, Darbhanga, Gaya, Muzaffarpur, and Patna) was examined during the project 
preparatory technical assistance (TA). The results reveal very poor performance varying 
substantially from one town to another—water supply coverage ranged from 32% to 82% of the 
town population, water supply quantity from 28 to 92 liters per capita per day, water supply 
hours from 4 to 12 hours per day, and waste collection from 30% to 38% of the town population. 
Patna was the only town with sewerage coverage, with coverage of 43% of the population. With 
no landfill site, residents of all towns resort to illegal dumping of collected waste. Most service 
indicators were below the national average (Table 1). 
 

Table 1: Urban Service and Targets in Largest Towns of Bihar 
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Item (%) (lpcd) (hpd) (%) (%) (%) (%) 
National 
targets 

94a–100b 135c 24c 10c 70b–100c … 100d 

National 
average 

81 123 4 25 28 78 2 

State target … … … … … 100e … 
State median 40 23 6 0 0 22 0 
Patna (capital) 36 92 14 0 43 38 0 
Bhagalpur 81 57 5 0 0 30 0 
Darbhanga 36 28 12 0 0 35 0 
Gaya 82 29 5 0 0 35 0 
Muzaffarpur 30 76 11 0 0 30 0 
… = not available, lpcd = liters per capita per day, hpd = hours per day, SWM = solid waste management. 
a The Millennium Development Goal. 
b Government of India. 2008. The Eleventh Five-Year Plan, 2007–2012. New Delhi. 
c Government of India. 2010. A Handbook on Service Level Benchmarking. New Delhi. 
d Government of India. 2000. Municipal Solid Wastes Rules. New Delhi. 
e Urban Development and Housing Department’s draft strategy for solid waste. 
Source: Asian Development Bank. 2011. Technical Assistance to India for Preparing the Bihar Urban Development 
Project. Manila. 
 
2. Sector goals and targets. The government sets out service targets for the three urban 
services in various planning, policy, instructional, and guidance documents. The state 
government’s policy complements the service targets. Table 1 shows that the performance of all 
three services in Bihar is far from national and state targets. Water supply service performance 
lacks uniformity in improvement among the three aspects (coverage, quantity, and hour) of the 
national targets. Absence of sewerage systems in most towns and sanitary landfills in all towns 
resulted in dire performance in sewerage and SWM, far from the national targets. 
 
3. Analysis of sector performance in four project towns. The performance indicators 
show the issues are centered on coverage, quantity, and duration of urban services due to 
inadequate urban infrastructure. As the problem tree shows, the four towns are unable to 
increase and sustain water supply, sewerage, and SWM services at the national targets. This is 
mainly attributed to inadequate new investment and operation and maintenance (O&M) 
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stemming from four basic problems: 
(i) User charges. None of the four urban local bodies (ULBs) levies user charges 

for water supply services and, therefore, they cannot recover O&M cost. The 
state Public Health Engineering Department (PHED) provides O&M for the water 
supply system on behalf of the ULBs. Identifying the accurate cost of the service 
is crucial for cost recovery, but ULBs cannot capture whole revenues and 
expenditures of each urban service because they lack (a) accrual-based 
accounting, and (b) apportionment of common expenses to different services and 
activities. 

(ii) Accounting practice. Even if the ULBs start levying user charges, the lack of a 
dedicated account for each urban service means that the internal reserve cannot 
be accumulated for future major investments. This will lead ULBs to rely on 
grants from various national and state schemes for major capital investments. 
Since ULBs can only plan when funding is secure, they have not expanded 
infrastructure commensurate with demographic growth. 

(iii) Human resources. The number of PHED and UPB staff is not adequate to 
sustain the water supply and sewerage services at the national goals. This is due 
to lack of budgeted staff positions in ULBs and to vacancies in budgeted staff 
positions resulting from the cap on staff recruitment. Coupled with ULB difficulties 
in attracting qualified personnel, preparation of a long-term plan and project 
proposals that attract financing from external aid agencies and the private sector 
is difficult. 

(iv) Public administration. The absence of the municipal civil servant cadre across 
ULBs means that accumulating human capital is difficult, i.e., O&M skills and 
knowledge within ULBs. Many PHED and ULB staff are on contract with multiple 
assignments, barely meeting the required qualifications and rarely focusing on 
tasks for which they are trained. 

 
4. Road map for performance targets. To achieve national and state targets for water 
supply, sewerage, and SWM services by 2021, the Asian Development Bank (ADB), through 
project preparatory TA, helped formulate a road map for 2010–2021. The road map covers 
Bhagalpur, Darbhanga, Gaya, and Muzaffarpur. The physical requirements for the major 
investment items include four water treatment plants with total capacity of 400 million liters per 
day, 1,500 kilometers of distribution network pipes, 140,000 household water connections, four 
sewage treatment plants with total capacity of 180 million liters per day, 1,800 kilometers of 
sewer network pipes, 190,000 household sewerage connections, and four sanitary landfills with 
total capacity of 7 million tons. These will cost about Rs35 billion ($784 million) by 2021. 
 
5. As soon as these assets are created, engagement of an adequate number of qualified 
O&M staff is key to achieving and sustaining the service targets in the four towns. The project 
preparatory TA estimates that the improved water supply, sewerage, and SWM will require 
1,200 O&M qualified staff—only 17% or 200 staff with various qualifications are currently 
engaged in the three subsectors. Staff, energy, chemical, and repair expenses will result in an 
annual O&M cost of about Rs414 million ($9 million) when the assets are being fully utilized. 
 
6. To secure funding to meet O&M requirements for long-term sustainability, the ULBs, in 
collaboration with the state government, need to (i) formulate and adopt user charge and 
subsidy policies; (ii) establish an administrative body to recommend user charges; (iii) move to 
an accrual-based, double-entry accounting system; (iv) establish dedicated accounts for each of 
the three subsectors; (v) install automated billing systems for user charges; (vi) increase the 
number of O&M staff; and (vii) train O&M staff. These activities will cost about Rs2,270 million 
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($51 million). 
 
B. Government’s Sector Strategy 
 
7. The government has financed most of the infrastructure investments in Bihar through 
various national schemes. The urban infrastructure development scheme for small and 
medium-sized towns, the National Ganga River Basin Authority, and other national and state 
budgetary allocations have been available in the four towns, but can cover only about 8% (about 
Rs2,900 million or $64 million) of the investment requirement (Table 2). 
 

Table 2: Estimated Physical Investment Cost and Financing Availability, 2010–2021 
(Rs million) 

   Sources   
 
Item 

Investment 
Cost 

UIDSSMT 
Financing 

NGRBA 
Financing 

Other 
Financing 

Financing 
Unidentified 

A. Water supply      
Bhagalpur 3,400 0 0 300 3,100 
Darbhanga 13,500 0 0 100 13,400 
Gaya 2,900 0 0 100 2,700 
Muzaffarpur 1,400 1,000 0 400 0 

Subtotal (A) 21,200 1,000 0 900 19,300 
      
B. Sewerage      

Bhagalpur 2,800 0 0 1,000 1,800 
Darbhanga 2,400 0 0 0 2,400 
Gaya 2,900 0 0 0 2,900 
Muzaffarpur 3,100 0 0 0 3,100 

Subtotal (B) 11,200 0 0 1,000 10,200 
      

C. SWM      
Bhagalpur 800 0 0 0 800 
Darbhanga 500 0 0 0 500 
Gaya 900 0 0 0 900 
Muzaffarpur 700 0 0 0 700 

Subtotal (C) 2,900 0 0 0 2,900 
Total 35,300 1,000 0 1,900 32,400 

NGRBA = National Ganga River Basin Authority, SWM = solid waste management,UIDSSMT = urban infrastructure 
development scheme for small and medium-sized towns under the Ministry of Urban Development. 
Note: In 2010 prices. 
Source: Asian Development Bank. 2011. Technical Assistance to India for Preparing the Bihar Urban Development 
Project. Manila. 
 
8. Implementation capacity. Prior to enactment of the Bihar Municipal Act (2007), the 
state Public Health Engineering Department (PHED) was responsible for the creation and O&M 
of water supply infrastructure. Sewerage and SWM infrastructure was nonexistent. The Bihar 
Municipal Act conferred all mandates for water supply, sewerage, and SWM service delivery on 
ULBs. The ULBs are entitled to levy user charges, and have an option to entrust third parties 
with creation and O&M on their behalf, given their weak staff strength and skills. 
 
9. To address the ULBs’ weak capacity, the state government established Bihar Urban 
Infrastructure Development Corporation (BUIDCo), a state government undertaking registered 
under the Company’s Act (1956) in June 2009. BUIDCo is mandated to implement investment 
projects on behalf of the ULBs. As a corporate body, it has the flexibility to adopt professional 
approaches in management and administration. It has no experience in implementing an 
externally funded project but has satisfactory strength to manage the ongoing procurement 
activities under 23 national and state-funded projects.1

                                                 
1 The list and size of contracts are available at 

 

http://buidco.bih.nic.in/projects-current.htm 
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10. Reforms. The state government has been undertaking various urban municipal 
governance reforms, assisted by the Support Program for Urban Reforms (SPUR) since 2010, 
financed by the Department for International Development of the United Kingdom. SPUR has 
been providing assistance valued at £61 million ($95 million equivalent) in urban governance 
and planning, municipal financial management, municipal infrastructure management, local 
economic development, and poverty reduction in the 28 ULBs, which include the four towns. 
SPUR will cover most of the organizational reform requirements for the road map. 
 
11. Potential safeguard issues. As most of the four towns are congested and located 
along the Ganga River, two potential safeguard issues were identified: (i) as the top economic 
centers of Bihar, vacant land in these towns is scarce; this may necessitate land acquisition for 
plants and pumping stations; and (ii) while the Ganga River is the only water source for some 
towns, some species are endangered, such as the Vikramshila Gangetic Dolphin. This will 
require application for a wildlife clearance from the Ministry of Environment and Forest, and 
preparation of an environmental impact assessment. 
 
C. ADB Sector Experience and Assistance Program 
 
12. Investment program. The ADB investment program will support a part of the funding 
shortfall for water supply and sewerage infrastructure improvement in the four towns under the 
road map. The aim is to develop a complete system in a town by complementing ongoing 
investment. In the absence of master plans for SWM in the towns and considering the 
complexity in substantial land acquisition and extensive stakeholder consultations in past 
ADB-financed projects, physical investment in SWM infrastructure is most suitable after each 
town prepares and adopts a SWM master plan. Therefore it will be deferred to future financial 
assistance. The investment program will also bring about efficiency and cost-effectiveness in 
O&M arrangements by outsourcing operations through design–build–operate contractual 
arrangements, and building on the efforts of SPUR in the areas of user charge, subsidy, and 
accounting specific to water supply and sewerage operations. 
 
13. Lending modality. A series of project loans through a multitranche financing facility 
(MFF) is the most suitable lending modality. This will provide long-term engagement of 
consultants and design–build–operate contractors to be financed through multiple loans. 
Greater predictability of financing availability under the MFF will enable the four towns to plan 
and prepare future investment within a clear financial envelope in advance, and to graduate 
from a traditional mode of planning—preparing a project after budget is sanctioned. 
 
14. Future tranche releases. As tested in the Uttarakhand Urban Sector Development 
Investment Program2

                                                 
2 ADB. 2008. Report and Recommendation of the President to the Board of Directors: Proposed 

 and considering BUIDCo’s little experience in implementing an externally 
funded project, each tranche under the MFF will be processed as a project loan, and the scope 
of projects 1 and 2 will be kept small to gradually build capacity for contract management and 
construction supervision. Project 3 will be larger, but will be proposed only when all contracts 
under projects 1 and 2 are awarded, possibly in 2014. Project 4 will be processed when all the 
reform activities are satisfactorily achieved, possibly in 2017.

Multitranche 
Financing Facility to India for the Uttarakhand Urban Sector Development Investment Program. Manila. 

http://www.adb.org/projects/project.asp?id=38272�
http://www.adb.org/projects/project.asp?id=38272�
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Problem Tree for Water Supply and Other Municipal Infrastructure and Services in Bihar 
 

 
O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 



 

 

6 Sector Results Frameworka for Bihar (Water Supply and Other Municipal Infrastructure and Services, 2010–2021) 
Country Sector Outcomes State Sector Outputs ADB Sector Operations 

Sector Outcomes with 
ADB Contribution 

Indicators with Targets 
and Baselines 

Sector Outputs with 
ADB Contribution 

Indicators with 
Incremental Targetsb 

Planned and Ongoing 
ADB Interventions 

Main Outputs Expected 
from ADB Interventions 

ADB’s urban sector 
operations will support 
government efforts by 
improving access of the 
urban population to 
water supply and 
sanitation facilities with a 
focus on relatively poor 
and weak capacity states 

Daily per capita water 
supply in major urban 
areas increases from  
23 lpcd in 2010 to 
135 lpcd in 2021 
Water supply coverage 
of population in major 
urban areas increases 
from 40% in 2010 to  
90% in 2021  

WTP rehabilitated and 
constructed 
Water supply network 
increased 
STP rehabilitated and 
constructed 
Sewer network laid 

WTP capacity increased 
by 1,100 mld 
Water supply network 
increased by 4,000 km 
STP capacity increased 
by 590 mld 
Sewer network increased 
by 7,400 km 

Planned key activity 
areas 
Water supply and 
sewerage (90% of funds) 
 
 
 
 
 
 
Urban governance 
reform for asset 
sustainability (10% of 
funds) 

WTP capacity increased 
by 318 mld 
Water supply network 
increased by 560 km 
STP capacity increased 
by 560 mld 
Sewer network increased 
by 300 km 

 Sewer network coverage 
in major urban areas 
increases from 0% in 
2010 to 70% in 2021  

  Pipeline projects with 
estimated amounts 
Bihar Urban 
Development Investment 
Program ($200 million) 

WTP capacity increased 
by 318 mld 
Water supply network 
increased by 560 km 
STP capacity increased 
by 43 mld 
Sewer network increased 
by 300 km 
 

    Ongoing MMF and 
loans with approved 
amounts 
None 

Ongoing projects 
None 

ADB= Asian Development Bank, km = kilometer, lpcd= liters per capita per day, mld = million liters per day, MMF= multitranche financing facility, MSW = municipal solid 
waste, STP = sewage treatment plant, WTP = water treatment plant. 
a Asian Development Bank (ADB). 2010. Preparing Results Frameworks and Monitoring Results. Manila suggests “the structure of the results frameworks and the 

underlying results chain can be adapted to different geographical scales, i.e., regional cooperation strategies or state- and/or provincial-level strategies (if ADB’s 
operations in a country focus on a state or province).” Therefore, this sector results framework focuses on Bihar’s water supply and other municipal infrastructure 
services. 

b The incremental targets are based on the 24 largest urban towns in Bihar. 
Sources: ADB. 2009. Country Partnership Strategy: India, 2009–2012. Manila; ADB. 2011. Technical Assistance to India for Preparing the Bihar Urban Development 
Project. Manila; and ADB estimates. 




