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GRANT UNDER URBAN CLIMATE CHANGE RESILIENCE TRUST FUND (UCCRTF): 
STRENGTHENING URBAN CLIMATE CHANGE RESILIENCE OF VISAKHAPATNAM  

 
A. Rationale  

1. Urban resilience refers to the ability of a city or urban system to withstand a wide array 
of shocks and stresses. As such, climate change is understood as one of the many stresses 
that cities face. Although there is some degree of disagreement among scholars on the notion of 
urban climate change resilience, there is a broad consensus that cities must become resilient to 
the shocks and stresses resulting from climate change; and efforts to foster climate change 
resilience must be integrated with efforts to promote urban development and sustainability. 
Urban climate change resilience (UCCR) embraces climate change adaptation, mitigation 
actions, and disaster risk reduction while recognizing the complexity of rapidly growing urban 
areas and the uncertainty associated with climate change.1 Further, a city should realize that 
cities differ politically and organizationally, and the city’s climate change resilience strategy must 
be based on its own specific situation and context, as revealed through, among others, city’s 
current evident problems; the anticipated problems; the available human, technical and financial 
resources and their capacities; and the understanding of the city’s key stakeholders and 
administrators about the issues of climate change. 
 
2. In May 2010, ADB launched its climate change strategy—Addressing Climate Change in 
Asia and the Pacific: Priorities for Action—emphasizing the integration of adaptation and 
disaster risk reduction into national development plans; building climate resilience of vulnerable 
sectors including agriculture, energy, water, transport, and health; climate proofing of projects; 
and prioritizing the adaptation needs of the most vulnerable, including women. The strategy also 
puts emphasis on interventions at national, sector and project levels, and targets vulnerable 
sectors and communities to increase climate resilience. 
 
3. Visakhapatnam, the industrial metropolis of Andhra Pradesh, is one of the fastest 
growing urban centers in India. Spread over an area of 566.95 square kilometer and with a 
population of 1.88 million (2011 Census), Visakhapatnam municipal area is managed by 
Greater Visakhapatnam Municipal Corporation (GVMC). With an annual growth rate of around 
2.7% from1991-2011 and the projected growth rates, GVMC’s population is expected to reach 
4.9 million by 2041. The city is also a major tourist destination which adds further pressure on 
the city’s resources. As per the Organization of Economic Cooperation and Development 
(OECD) study (2008), Visakhapatnam is among the port cities that have high exposure and 
vulnerability to climate extremes.2 More recently, studies on Visakhapatnam by the Energy 
Research Institute (TERI), India, and the United National Development Programme (UNDP) 
also highlight the city’s vulnerability to risks related to climate change and disasters such as 
cyclones and storm surges, etc.   
  
4. GVMC’s mandate is to deliver and manage environmental and civic services such as 
transport, city water supply, sewerage, and urban drainage. The city has been articulating its 
vision and investments needs through city development plans3 and is one of the cities identified 
by the Government of India for developing into a ‘Smart City’ as part of Government of India’s 
national flagship program of Smart Cities. Besides preparing overall city development plans, 
                                                           
1  ADB. 2014. Urban Climate Change Resilience A Synopsis. Manila. 
2  http://www.oecd-ilibrary.org/environment/ranking-port-cities-with-high-exposure-and-vulnerability-to-climate-

extremes_011766488208 
3  GVMC prepared a city development plan for Jawaharlal Nehru National Urban Renewal Mission in 2005, and more 

recently for Cities Development of Asia (CDIA)-CEPT University in 2013.  

http://www.adb.org/Documents/RRPs/?id=48434-002-3
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GVMC recently completed a medium-term investment plan (MTIP) for an integrated water 
supply distribution system for the GVMC area.4 
 
5. The Government of India and Asian Development Bank’s (ADB) partnership has focused 
on sustainable urban investments and improving urban governance. The Government of Andhra 
Pradesh (GoAP) is working with ADB to find ways to support policy reforms and  investments in 
one of the main industrial corridors: Visakhapatnam–Chennai Industral Corridor (VCIC). The 
ADB-financed Visakhapatnam–Chennai Industral Corridor Development Program (VCICDP) will 
complement the ongoing efforts of the GoAP to enhance industrial growth and create high 
quality jobs. It will support policy reforms and institutional development in the state’s industrial 
sector; and priority infrastructure investments in the VCIC.  
 
6. The VCICDP is in line with ADB’s country partnership strategy for India, which supports 
the government’s vision of faster, more inclusive, and sustainable growth with an emphasis on 
developing robust infrastructure to increase productivity, competitiveness, and access to 
services. The impact of the VCICDP will be an increased contribution of the manufacturing 
sector, the state’s gross domestic product, trade, and employment. The outcome will be 
enhanced growth and competitiveness of the VCIC.   
 
B. Ongoing Efforts in Visakhapatnam 

7. Under the VCICDP, investments have been prioritized in Visakhapatnam based on the 
city’s development plan, smart city proposal, and United States Trade Development Agency 
(USTDA)-supported climate-resilient planning for the city.5   GVMC has completed feasibility of 
augmenting water services, storm water systems and solid waste management systems. These 
plans, among other things, focus on larger city development and mobility in the city. Further to 
Hudhud cyclone in 2014, the World Bank supported Andhra Pradesh Disaster Recovery Project 
(APRDP), which will be strengthening preparedness and response of  the State Disaster 
Management Authority (SDMA) through  technical enhancements (communication, equipments 
etc.), training programs, regular drills at the state and district, and a special skills development 
program for district disaster management officers in all the districts of Andhra Pradesh. With 
regard to urban disaster risk reduction and response preparedness, the project will produce a 
detailed vulnerability analysis of the cities and model various risks for effective mitigation 
planning and disaster response preparedness. The scope also includes updating of design 
guidelines for infrastructure.  
 
C. Grant under Urban Climate Change Resilience Trust Fund (UCCRTF) 

8. Visakhpatnam is a coastal town and is prone to cyclones and resultant storm surges.6 
Over the years, Visakhapatnam’s decreasing trend of total monsoon rainfall, increase in the 
highest 24-hourly rainfall, lesser number of rainy days indicate increase in extreme rainfall 
incidences. The TERI study also projects an increase in the mean sea level of around 0.7 
millimeter (mm) per year which, after glacial isostatic adjustment (GIA) correction, comes to 
1.09 mm per year. These trends indicate adverse impact on the city’s availability of resources, 

                                                           
4  Medium-term investment plan (MTIP) and pre-feasibility studies (PFS) for an integrated water supply distribution 

system in Greater Visakhapatnam. It was supported by Cities Development Initiative for Asia (2013). 
5  The Government of India and Government of the United States, through United States Trade Developing Agency 

(USTDA), signed a memorandum of understanding in January 2015 for developing Visakhapatnam as a smart city. 
6  TERI-USAID (2010) Climate Resilient infrastructure services- Case study brief: Visakhapatnam 2009. 
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especially water resources, and higher vulnerability of the drainage systems for the people, 
especially those in low-lying lower income areas.  
 
9. An assessment of water resources indicates that GVMC has a water demand of 59.4  
millions of gallons per day (MGD) and the current gap in service delivery is about 31%. The city 
supply is constrained by a high level of systemic nonrevenue water of about 40%. Besides 
deficiency in quantum of supply, water quality also does not meet required national standards. 
Supply levels are constrained by a lack of efficiency of pumping arrangements and a lack of 
management systems such as periodic and routine maintenance. The city barely meets its 
water operation and maintenance (O&M) needs, and capital investments do not keep pace with 
the requirements. Similarly, basic sanitation services reach only 59% of the population. While 
the city has invested in sewage collection and treatment facilities, these are not reflected in 
commensurate connections and beneficiaries leading to low utilization of treatment plants. The 
city continues to depend on onsite disposal (septic tanks), especially in the peripheral and new 
areas.  
 
10. GVMC, through its city development plan, has defined the city’s priorities, which includes 
enhancing its capacity for urban climate change resilience. In parallel, the city defined its MTIP 
for the water sector based on the feasibility study, which indicates demand and supply 
management by way of (i) providing 24x7 supply and NRW reduction through district metering 
areas approach, (ii) conversion of open channels conveying raw water to pipelines, and (iii) 
increasing efficiency of machinery by way of energy audit and investment decisions based on 
the audit. ADB’s VCICDP will support GVMC to meet some of these priorities.  
 
11. GVMC intends to: (i) develop/modify master plans for wastewater, waste management 
and drainage as part of USTDA-supported initiative and expects the integration of urban climate 
change resilience principles into project design; (ii) undertake related works for urban water 
management (water supply, storm water, and wastewater); and (iii) build capacity of institutions 
and stakeholders in applying urban climate change resilience principles in ongoing and future 
projects and programs.7 
 
12. GVMC’s actions in this regard include:  (i) investment in environmental services (water, 
waste water, drainage and waste management) with support from National programs (AMRUT8 
and Smart City) and internal allocations; (ii) service improvements in areas added to the cities 
jurisdiction; and (iii) corrective measures to improve energy efficiency and NRW reduction in 
zones covered in the recent years.9 The proposed investments under the grant financing under 
the ADB’s Urban Climate Change Resilience Trust Fund (UCCRTF) will be in line with the 
ongoing initiatives and will further support GVMC in its efforts to enhance its adaptive capacity 
for urban climate change resilience, especially in the water sector. While the plans are for the 
whole city, the investments under Project 1 are for North-West zone of the city. 
 
D. Outputs 

13. Output 1. Urban climate change resilience enhanced. The UCCRTF grant will 
provide support to strengthen GVMC’s capacity for preparation and implementation of urban 
                                                           
7  Institutional and stakeholder capacity in applying UCCR principles in ongoing and future projects and programs will 

be enhanced based on learning from direct application of guidelines prepared. 
8  Atal Mission for Rejuvenation and Urban Transformation, a program of the Government of India to support city 

investments.  
9 With support from Jawaharlal Nehru National Urban Reform Mission (JNNURM), a program of the Government of 

India to support city investments. 
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climate change resilience strategy. In collaboration with the World Bank-supported APDRP, the 
VCICDP will produce a detailed vulnerability analysis of Visakhapatnam and model various risks 
for effective mitigation planning and disaster response preparedness. This will be in line with the 
ongoing initiatives of GVMC, especially the World Bank-supported APDRP and the USTDA-
supported master planning, and will include consultations with important stakeholders and 
coordination of efforts with various agencies concerned.  
 
14. Output 2. Climate-resilient infrastructure and services provided.  The UCCRTF 
grant will provide support to GVMC for structured stakeholders consultations in developing 
infrastructure and providing services that are more climate resilient. The Grant will focus on 
investments in integrated water management solutions on (i) geographic information system 
(GIS)-based inventory of water and sewerage assets, supervisory control and data acquisition 
(SCADA) system, and network modeling amenable to district metering area approach for NRW 
reduction; and information and data management requirements that might form part of the smart 
city backbone; (ii) strengthening water quality testing and management system; (iii) creating a 
multi-parameter, real time monitoring and control system which would capture and present data 
and information from a range of sectors, into a single platform; and (iv) strengthening the 
integrated system and control facility for disaster management and preparedness.10 
 
E.  Implementation Arrangements 

15. The proposed UCCRTF grant will be implemented by GVMC as part of the proposed 
VCICDP. The Department of Industries and Commerce, GoAP will be the executing agency and 
the GVMC will be the implementing agency. Moreover, Department of Municipal Administration 
and Urban Development will be responsible for major decision-making in relation to project 
implementation and GVMC will be responsible for day-to-day project implementation activities. 
The Program Management Unit (PMU) of VCICDP will be responsible for progress monitoring 
and reporting. GVMC will recruit consultants in accordance with ADB’s Guidelines on the Use of 
Consultants (2013, as amended from time to time). Procurement of civil works and goods will be 
carried out in accordance with ADB’s Procurement Guidelines (2015, as amended from time to 
time). 
 
F.  Investment and Financing Plan  

16. Total UCCRTF grant of S$5 million will be used for consulting services, civil works, and 
goods in line with the objectives set in this document and as per the agreed implementation 
arrangements. The implementation period will be same as that for the Project 1. The cost 
estimates are in Table 1. 
 

 Table 1: Cost Estimates 
($'000) 

Item Amount 
Urban Climate Change Resilience Trust Fund under the Urban Financing 
Partnership Facilitya 

 

 1. Strengthening planning and asset management (consulting services)  
  a. Developing GIS for water network  
   i. Asset and topographic surveys  180.0 
   ii. Hydraulic modeling 110.0 
   iii. Development of GIS themes and digitization of paper maps 225.0 
                                                           
10  This will complement the ongoing efforts of the GVMC in establishing the system with support from the World Bank 

as part of Andhra Pradesh Disaster Recovery Project approved in 2015. 
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Item Amount 
   iv.  Completion and activation of GIS 75.0 
  b. Carrying out energy audit of water supply installations 110.0 
  c. Preparation of DPR for SCADA and water quality monitoring 300.0 
            Subtotal (1) 1,000.0 
 2. Procurement of GIS software, imported SCADA equipment, computers and  
             peripherals  
  a. Procurement of high-end servers for GIS and hydraulic modeling 200.0 
  b. Software for hydraulic modeling and GIS 75.0 
  c. Imported SCADA equipment 725.0 
            Subtotal (2) 1,000.0 
 3. Development of data acquisition and control systems for GVMC water 
            supply  
  a. Procurement of other SCADA equipment 500.0 
  b. Installation of SCADA equipment, including construction of control 
                   buildings 1,000.0 
  c. Training, O&M of SCADA system 300.0 
             Subtotal (3) 1,800.0 
 4. Establishment of control system for disaster management and state-of-the- 
            art water quality monitoring system for GVMC  
  a.  Setting up of central and four regional water quality testing facility  400.0 
  b.  Integrated system and control; facility for disaster management and  
                  preparedness  800.0 
            Subtotal (4) 1,200.0 
  Total 5,000.0 

a Financing partners: the Rockefeller Foundation and the governments of the United Kingdom and the United States.  
Source: Asian Development Bank estimates. 
 
17. The tentative list of consulting and procurement packages, subject to further refinement 
after detailed designs, is as follows: 

1. Consulting Services Contracts Estimated to Cost $100,000 or More 
18. The following table lists consulting services contracts under the UCCRTF grant:  
 

Package 
Number 

General 
Description 

Estimated 
Value  

Recruitment  
Method 

Review 
(Prior / 
Post) 

Advertisement  
Date 

(quarter/year) 

Type of 
Proposal 

Comments 

VCICDP-
UCCRTF/04 

Consultant 
for  climate 
change 
resilience 
support to 
GVMC  

1.000 QCBS Prior Q1/2017 Full 
technical 
proposal 

National  
 
Funded by 
UCCRTF 

a Total cost including contingencies/provisional sum but excluding indirect local taxes; in December 2015 prices; 
Exchange rate of US$ 1 = Rs 66 is used. 

2. Goods and Works Contracts Estimated to Cost $1 Million or More 
19. The following table lists goods and works contracts under the UCCRTF Grant:  

Package 
Number 

General 
Description 

Estimated 
Value 

Procurement 
Method 

Review 
[Prior / 

Post/Post 
(Sample)] 

Bidding 
Procedure 

Advertisement 
Date 

(quarter/year) 

Comments 

VCICDP-
UCCRTF/

Procurement of 
SCADA, GIS, 

1.000 NCB Prior 1S2E  Q1/2017 Goods  
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Package 
Number 

General 
Description 

Estimated 
Value 

Procurement 
Method 

Review 
[Prior / 

Post/Post 
(Sample)] 

Bidding 
Procedure 

Advertisement 
Date 

(quarter/year) 

Comments 

01 and hydraulic 
modeling 
hardware & 
software and 
equipment  

Funded by 
UCCRTF 

VCICDP-
UCCRTF/
02 

Construction of 
facilities for 
Integrated 
systems control 
and disaster  
management, 
and water 
quality testing 
laboratory 

1.800 NCB Prior 1S2E Q1/2017 Works 
 
Funded by 
UCCRTF 

VCICDP-
UCCRTF/
03 

Procurement of 
equipment for  
Integrated 
systems control 
and disaster  
management 
facility and 
water quality 
testing 
laboratory 

1.200 NCB Prior 1S2E  Q1/2017 Goods 
 
Funded by 
UCCRTF  

a Total cost including taxes and contingencies/provisional sum. In December 2015 prices; Exchange rate of US$ 1 = Rs. 66 is 
used. 
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TERMS OF REFERENCE FOR CONSULTING SERVICES TO SUPPORT GVMC IN 
STRENGTHENING URBAN CLIMATE CHANGE RESILIENCE 

A. Rationale  

1. Visakhapatnam, the industrial metropolis of Andhra Pradesh, is one of the fastest 
growing urban centers in India. Spread over an area of 566.95 square kilometer and with a 
population of 1.88 million (2011 Census), Visakhapatnam municipal area is managed by 
Greater Visakhapatnam Municipal Corporation (GVMC). With an annual growth rate of around 
2.7% from1991-2011 and the projected growth rates, GVMC’s population is expected to reach 
4.9 million by 2041. The city is also a major tourist destination which adds further pressure on 
the city’s resources. As per the Organization of Economic Cooperation and Development 
(OECD) study (2008), Visakhapatnam is among the port cities that have high exposure and 
vulnerability to climate extremes.1 More recently, studies on Visakhapatnam by the Energy 
Research Institute (TERI), India, and the United National Development Programme (UNDP) 
also highlight the city’s vulnerability to risks related to climate change and disasters such as 
cyclones and storm surges.2  Visakhapatnam’s decreasing trend of total monsoon rainfall, 
increase in the highest 24-hourly rainfall, and lesser number of rainy days indicate increase in 
extreme rainfall incidences. The TERI study also projects an increase in the mean sea level of 
around 0.7 millimeter (mm) per year, which, after glacial isostatic adjustment (GIA) correction 
comes to 1.09 mm per year. These trends indicate adverse impact on the city’s availability of 
resources, especially water resources, and higher vulnerability of the drainage systems for the 
people, especially those in low-lying lower income areas.   
  
2. GVMC’s mandate is to deliver and manage environmental and civic services such as 
transport, city water supply, sewerage, and urban drainage. The city has been articulating its 
vision and investments needs through city development plans3 and is one of the cities identified 
for developing into a ‘Smart City’ as part of Government of India’s national flagship program of 
Smart Cities. Besides preparing overall city development plans, GVMC recently completed a 
medium-term investment plan (MTIP) for an integrated water supply distribution system for the 
GVMC area.4 
 
3. ADB-financed Visakhapatnam–Chennai Industral Corridor Development Program 
(VCICDP) will complement the ongoing efforts of the Government of Andhra Pradesh (GoAP) to 
enhance industrial growth and create high quality jobs. It will support policy reforms and 
institutional development in the state’s industrial sector and priority infrastructure investments in 
the VCIC. The impact of the VCICDP will be an increased contribution of the manufacturing 
sector to the state’s GDP, trade, and employment. The outcome will be growth and 
competitiveness of the VCIC enhanced.  
 
4. GVMC intends to: (i) develop/modify master plans for wastewater, waste management 
and drainage as part of USTDA-supported initiative and expects the integration of urban climate 
change resilience principles into project design; (ii) mainstream climate change resilience with 
related works for urban water management (water supply, storm water, and wastewater) and (iii) 

                                                           
1  http://www.oecd-ilibrary.org/environment/ranking-port-cities-with-high-exposure-and-vulnerability-to-climate-

extremes_011766488208 
2  TERI-USAID.  (2010.) Climate Resilient Infrastructure Services- Case Study Brief: Visakhapatnam 2009. 
3  GVMC prepared a city development plan for Jawaharlal Nehru National Urban Renewal Mission in 2005, and more 

recently for Cities Development of Asia (CDIA)-CEPT University in 2013.  
4  Medium-term investment plan (MTIP) and pre-feasibility studies (PFS) for an integrated water supply distribution 

system in Greater Visakhapatnam. It was supported by Cities Development Initiative for Asia (2013). 
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build capacity of institutions and stakeholders in applying urban climate change resilience 
principles in ongoing and future projects and programs.5 GVMC’s actions in this regard include:  
(i) investment in environmental services (water, waste water, drainage and waste management) 
with support from National programs (AMRUT6 and Smart City) and internal allocations; (ii) 
service improvements in areas added to the cities jurisdiction and (iii) corrective measures to 
improve energy efficiency and NRW reduction in zones covered in the recent years7. The 
proposed investments under the grant financing under the ADB’s Urban Climate Change 
Resilience Trust Fund (UCCRTF) will be in line with the ongoing initiatives and will further 
support GVMC in its efforts to enhance its adaptive capacity for urban climate change 
resilience, especially in the water sector. While the plans are for the whole city, the investments 
under Project 1 are for North-West zone of the city. 
 
B. Outputs 

5. Output 1. Urban climate change resilience enhanced. The UCCRTF grant will 
provide support to strengthen GVMC’s capacity for preparation and implementation of urban 
climate change resilience strategy. In collaboration with the World Bank-supported APDRP, the 
VCICDP will produce a detailed vulnerability analysis of Visakhapatnam and model various risks 
for effective mitigation planning and disaster response preparedness. This will be in line with the 
ongoing initiatives of GVMC, especially the World Bank-supported APDRP and the USTDA-
supported master planning, and will include consultations with important stakeholders and 
coordination of efforts with various agencies concerned.  
 
6. Output 2. Climate-resilient infrastructure and services provided.  The UCCRTF 
grant will provide support to GVMC for structured stakeholders consultations in developing 
infrastructure and providing services that are more climate resilient. The Grant will focus on 
investments in integrated water management solutions on (i) geographic information system 
(GIS)-based inventory of water and sewerage assets, supervisory control and data acquisition 
(SCADA) system, and network modeling amenable to district metering area approach for 
nonrevenue water reduction (NRW); and information and data management requirements that 
might form part of the smart city backbone; (ii) strengthening water quality testing and 
management system; (iii) creating a multi-parameter, real time monitoring and control system 
which would capture and present data and information from a range of sectors, into a single 
platform; and (iv) strengthening the integrated system and control facility for disaster 
management and preparedness.8 
 
C.  Implementation Arrangements 

7. The proposed UCCRTF grant will be implemented by GVMC as part of the proposed 
VCICDP. The Department of Industries and Commerce, GoAP will be the executing agency and 
the GVMC will be the implementing agency. Moreover, Department of Municipal Administration 
and Urban Development will be responsible for major decision making in relation to project 
implementation and GVMC will be responsible for day-to-day project implementation activities. 

                                                           
5  Institutional and stakeholder capacity in applying UCCR principles in ongoing and future projects and programs will 

be enhanced based on learning from direct application of guidelines prepared. 
6  Atal Mission for Rejuvenation and Urban Transformation (AMRUT), a program of the Government of India to 

support city investments.  
7  With support from Jawaharlal Nehru National Urban Reform Mission (JNNURM), a program of the  Government of 

India to support city investments. 
8  This will complement the ongoing efforts of the GVMC in establishing the system with support from the World Bank 

as part of Andhra Pradesh Disaster Recovery Project approved in 2015. 
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The Program Management Unit (PMU) of VCICDP will responsible for progress monitoring and 
reporting. GVMC will recruit consultants in accordance with ADB’s Guidelines on the Use of 
Consultants (2013, as amended from time to time). Procurement of civil works and goods will be 
carried out in accordance with ADB’s Procurement Guidelines (2015, as amended from time to 
time). 
 
D. Objectives and Scope of Consulting Services 

8. The objective of this consultancy is to enable GVMC to achieve the objectives and 
ouputs of the UCCRTF grant. The scope will be as follows: 
 

1. SCADA (supervisory control and data acquisition) 
 
9. The study on improvement of water supply system in GVMC command area sets out the 
intention to move towards an automated form of control for the GVMC water supply system. The 
current system covers bulk users only. The consultant shall design a SCADA system covering 
water treatment plants (WTPs) and the transmission and/or distribution system. It is envisaged 
that water management center shall be located at each WTP receiving data from its command 
areas including WTP, the reservoirs and the water transmission-distribution system. In addition, 
the data shall be accessed, interpreted and controlled at the proposed central water monitoring 
center in GVMC head office. 
 
10. The consultant shall carry out detailed design, prepare bidding documents, and support 
procurement process of the SCADA system and prepare technical specification for inclusion in 
the bid documents. The consultant shall recommend the access protocols for system control 
such that the different operations contractors and engineers have unique control over the water 
management under their responsibility. The consultant shall, in consultation with the GVMC, 
advice on the most appropriate communications technology for the SCADA system. The outputs 
would also include design of an emergency management system.9 The scope of work will 
involve:  

(i) designing a SCADA system with all components for setting up of field 
instrumentation with programmable logic controller (PLC)-based control systems 
for real-time monitoring and control of various process parameters such as flow, 
level, pressure, pH, turbidity, residual chlorine, etc;  

(ii) designing data transmission: For transmitting data from these flow meters or 
sensors to the central SCADA server, city-wide wireless local area network 
(WLAN) or broadband or general packet radio service (GPRS) or very small 
aperture terminal (VSAT) communication to be used;  

(iii) designing for the establishment of centralized and local control centers;   
(iv) drawing up specifications for all the component systems of SCADA and all 

project components included in the cost estimate. 
(v) detail engineering including preparation of bill of quantities, rate analysis and 

tender drawings; and 
(vi) preparation of tender documents in an agreed format for procurement, 

installation and operation of SCADA system. 
 

                                                           
9  This EMS would be linked with hydraulic/GIS system. Some of the natural or man-made events disrupting the water 

supply system can be: power failure, storms and flooding, breakdown and epidemics.  
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2. GIS (geographic information system) 

11. The consultant shall develop a comprehensive GIS for the GVMC area which will include 
the location, level and other key attributes of all structures, pumps, pipelines, control valves, 
bulk and consumer meters. Other utility services which may impact on the water supply system 
operation and maintenance such as sewerage or drainage lines as well as communication or 
power cables crossing points. The GIS will include pipeline diameters, materials, age and other 
attributes to be agreed with the GVMC and incorporate a customer data base suitable for the 
subsequent recording and monitoring of consumption, billing and payment data by GVMC. The 
GIS will be compatible with GIS work being carried out at Visakhapatnam under other GVMC 
projects. It should capture the water treatment, transmission and distribution system in all details 
from source till consumer end. The basic system design and data capture are part of this 
consultancy. Procurement of software, computer and peripherals are not in scope but 
deployment and training of GIS is included in scope of consultants. Specific scope includes: 
 

(i) asset inventory: updating the asset inventory as the first step to make an asset 
management plan; 

(ii) topographic, condition assessment and other surveys wherever there is a data 
gap; 

(iii) computerized maintenance management system (CMMS): to manage the asset 
inventory and link it with repairs and maintenance, involving a new set of 
hardware and software need to be procured based on the requirements; 

(iv) billing and financial management system: a detailed analysis of existing system 
and assessment of compatibility of proposed interventions with existing hardware 
and software;  

(v) GIS and hydraulic modeling: integration of hydraulic modeling with GIS would 
include consolidation of existing information of water distribution network, 
digitization of old paper maps of network into AutoCAD/GIS format;  

(vi)  generation of GIS maps of the whole water supply and distribution network;  
(vii)  identification of relevant hydraulic modeling software. Once the software is 

procured, its calibration to existing network system with necessary hydraulic 
analysis and its operationalization;  

(viii) installing GIS system in servers and establishing access protocols; and 
(ix) imparting hands on training to user staff for operation and maintenance of the 

system. 
 

3. Water Quality Testing  

12. GVMC has found that there is lack of regular water quality testing and monitoring across 
the command area, based on the analysis conducted during earlier studies. Therefore, setting 
up water quality laboratories for efficient and regular water monitoring of raw water, treated 
water and distributed water at household level was recommended in the studies. One central 
water laboratory and zonal water laboratories in all zones are envisaged. These laboratories 
would be capable of testing physical and chemical parameters, heavy metals and microbial 
parameters among others. The consultant shall read the reports and assess the ground 
conditions for a costing analysis based on various resources such as man power, infrastructure, 
instruments and chemicals.  The facility at central and zonal levels should have a combination 
of the following but not limited to the following: (i) physical and chemical parameter testing; (ii) 
heavy metal and pesticide testing, central laboratory for conducting heavy metal and pesticide 
testing; and (iii) microbiological parameter testing.   
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13. Specific scope includes: 
 

(i) deciding on level of equipping of regional and zonal labs and identifying 
equipment along with a suggested list of preferred brands for each in 
consultation with GVMC; 

(ii) drawing up specification for all equipment and systems selected; 
(iii) designing and detail engineering of regional and zonal laboratories;  
(iv) calculating bill of quantities and carrying out rate analysis; 
(v) preparing tender drawings; and 
(vi) preparing tender documents in agreed format. 

 
4. Energy Efficiency Audits 

14. The Consultant shall undertake a full baseline energy efficiency audit of the water supply 
system in the entire GVMC command area including the intake, treatment processes, recycling 
plant, clear water pumping and booster stations and prepare proposals for energy reduction and 
optimization. This task shall be repeated on an annual basis throughout the Project and the 
changes in energy efficiency noted. The output from this work shall be detailed and summarized 
in annual Energy Optimization Reports and a plan for improving the system by improved 
maintenance management plans and schedule for replacement of equipment.  
 

5. Integrated system and control; facility for disaster management and 
preparedness 

15. To be defined in consultation with development partners and GVMC based on the scope 
of work under ongoing interventions including the World Bank supported Andhra Pradesh 
Disaster Recovery Project. The scope would include establishment of the center (civil works) 
and associated instrumentation/applications to ensure better preparedness and management of 
disasters. 

E. Support for Design, Procurement, Implementation and Capacity Building 

16. Detailed Project Reports and Procurement. GVMC has already undertaken many 
studies for reduction of NRW that also suggests for SCADA, GIS and water quality testing 
facilities. The consultant shall undertake a comprehensive review of existing documents and 
establish an information database. In addition, the consultant shall review existing design 
criteria, WTP and booster station operation records, ground and surface water usage records, 
water consumption records and all existing other relevant information, reports, data, documents, 
maps, policies, plans and records pertaining to scope of the Project. The available data shall be 
supplemented by undertaking secondary and primary data collections wherever necessary. 
 
20. The consultant shall prepare DPRs and bid documents, as required by GVMC and ADB, 
for the packages identified in the UCCRTF Grant such as SCADA; GIS; water quality 
monitoring; energy efficiency; establishment of water quality testing facilities; and integrated 
system and control; facility for disaster management and preparedness. In addition to 
summarizing the technical aspects of each element the DPRs will include the preparation of a 
rate analysis, Bill of Quantities (BOQ) and Engineer’s cost estimate for works and operations, 
the Employer’s Requirements including Specification for Works, Drawings and Supplementary 
Information and the proposals for the most appropriate contract packaging including tender 
documents in the agreed format. 
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21. Procurement and Implementation support. The consultant will support GVMC in 
following ADB procedures for procuring goods and civil works under the UCCRTF Grant. This 
will include support in bid evaluation and such other support requested by GVMC. During 
implementation of the above components, the consultant shall provide need-based design 
advisory services. This may include both onsite and offsite services and shall be budgeted 
within the quoted price. 
 
22. Training and capacity building. The consultants shall make hands on training to GIS 
system to the operators in GVMC. Two trainings, one at national level and another at 
international level for government officials for best SCADA and Water Quality Monitoring 
practices, shall also be organized 
  
F. Coordination and Review  

17. The Commissioner, GVMC will head the review committee and Superintending 
Engineer, Projects will be the project manager. Client will provide all available information and 
maps to the consultants and shall coordinate through the project manager for inputs from other 
agencies or consultants. GVMC shall provide furnished work place for the Consultant. 
  
H. Consultants’ positions and requirements 

18. A minimum of 53 person-months of key national experts are required for this 
assignment. The positions, qualifications, and person-months for the key experts are presented 
in Table 1. 
 

Table 1: Consultants’ Positions and Requirements 
Sl. 
No. Position Qualification 

Years of 
experience 

Person-
months 

A. Key Professional Staff 

1 
Team Leader – Water 
Supply Engineer 

Civil engineer with about 15-year experience 
with expertise in water supply including 
SCADA, GIS, Hydraulic modeling, water 
quality monitoring, climate change resilience 
issues in coastal areas. 15 8 

2 GIS Expert 
Graduate of Engineering/Geography/ 
Geology with post*graduate GIS qualification 8 8 

3 
Instrumentation 
Engineer 

Degree in Electrical/Electronics/ 
Instrumentation Engineering with SCADA 
experience 10 3 

4 Electrical Engineer 
Degree in Electrical/Electronics with water 
supply system experience 10 3 

5 
Hydraulics/Water Supply 
Engineer 

Degree in civil engineering with experience in 
network modeling 5 5 

6 Quantity Surveyor 
Degree in civil engineering with experience in 
water supply 5 5 

7 AutoCAD/GIS draftsmen AutoCAD/GIS experience 5 12 

8 Procurement Specialist 
Graduate Engineer with ADB procurement 
experience 10 3 

9 Site Engineers Graduate/Diploma Engineers 2 6 
Sub Total 53 
B. Support Staff  As appropriate 
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I. Reports:   

19. The consultant shall provide the reports as indicated in Table 2. 
 

Table 2: Reports Required from Consultants 
Report Expected Submission Timeline 
Inception Report Two weeks from inception 
Interim Report End of 3 months 
Final Report End of 6 months 
Draft Detailed Project Reports for:  

GIS End of 2 months 
SCADA End of 4 months 
Quality Monitoring Labs End of 3 months 

Detailed Project Reports for:  
GIS End of 4 months 
SCADA End of 5 months 
Quality Monitoring Labs End of 4 months 
Final Tender Documents End of 5 months 
Initial Energy Audit Report End of 5 months 
Subsequent Energy Audit Reports End of each year 
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