
Jharkhand Urban Water Supply Improvement Project (RRP IND 52028-004) 
 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: IND (52028-004): Jharkhand Urban Water Supply Improvement Project 
Project Cost ($ million): $160 million  
Location: Ranchi, Hussainabad, Medininagar, and Jhumri Telaiya in Jharkhand State 
Sector / Subsector(s): Water and other urban infrastructure and services/Urban water supply 
Theme: Environmentally sustainable growth, Inclusive economic growth 
Brief Description: The proposed Jharkhand Urban Water Supply Improvement Project will support water 

supply service improvement strategies and policy initiatives of Government of Jharkhand 
in four towns, which include the capital city of Ranchi and three towns located in less 
developed areas of Hussainabad, Jhumri Telaiya, and Medininagar (Project towns). 
 
Enhancing quality of life by providing potable and reliable water supply to households 
and commercial users in the cities of Ranchi, Hussainabad, Medininagar, and Jhumri 
Telaiya is the principal objective of the project. The proposed water supply infrastructure 
investments include: (i) piped water supply system comprising 4 water treatment plants 
(WTPs) with combined capacity of 275 million liters per day (MLD), and (ii) 940 
kilometers (km) of water distribution network connected to about 115,000 households in 
the Project towns. 
 
Water supply infrastructure is sensitive to increasing temperature and precipitation 
variability. Climate change will increase these impacts, affecting the design, construction, 
location, and operation of the water distribution systems. Inadequate attention to these 
impacts during the project concept and project preparation phases will increase the long-
term costs of these investments and reduce their performance. 

Source: Asian Development Bank. 
 

II. SUMMARY OF CLIMATE CHANGE FINANCE 
 

Project Financing Climate Finance 

Source 
Amount 

($ million) 
Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank (ADB)    
 Ordinary capital resources (regular loan) 112.00 6.115 4.54 
Government of Jharkhand   48.00 1.433 1.10 
    Total 160.00 7.548 5.64 
Source: Asian Development Bank estimates. 
 

III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
 
A. Sensitivity of Project Components to Climate or Weather Conditions 
Project Components 
(1) Ranchi (Package II.A): Proposed: (a) one WTP with a capacity of 213 MLD, and (b) approximately 489 km 

water distribution network connecting about 59,000 households. 
(2) Ranchi (Package II.C): Proposed (a) raw water intake, with its associated sump and pumphouse, and (b) 

350-meter raw water rising mains from intake to WTP: Increased temperatures may result in water losses at the 
source due to evaporation; increased rainfall may pose flood risks to the pumphouse and disrupt service delivery. 

(3) Hussainabad: Proposed (a) WTP with a capacity of 9.5 MLD, and (b) approximately 53 km of water 
distribution network connecting to about 6,000 households. 

(4) Medininagar: Proposed (a) WTP with a capacity of 17 MLD, and (b) approximately 210 km of water 
distribution network connecting to about 24,700 households. 

(5) Jhumri Telaiya: Proposed (a) WTP with a capacity of 35.5 MLD; and (b) approximately 200 km of water 
distribution network connecting to about 24,800 households. 

 For above items (1) to (5): Increased temperatures may result in water losses at the source due to evaporation; 
floods from increased rainfall during extreme rainfall and/or storm events may pose a threat to electro-mechanical 
equipment (e.g., coagulators, flocculators) in the WTPs; increased amount of rainfall during extreme rainfall and/or 
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storm events may cause lateral movement of the subsoil and ground liquefaction, causing pipe deflection in the 
distribution network, leading to major leaks and costly repairs. 

B. Climate and Disaster Risk Screeninga 
Increasing temperature: Applicable to all project subcomponents 
• Increased water losses at the source due to evaporation. 
• Deterioration of surface water quality at source, possibly resulting in increased treatment requirements. 
• Reduced efficiency of mechanical and electrical equipment such as pumps resulting in increased energy 

consumption. 
Increased intensity and amount of rainfall during extreme rainfall and storm events: Applicable to Ranchi Packages 
II.A and II.C 
• Contaminated flood waters would affect the water quality, which may require more treatment. 
• Disrupt service delivery in urban water systems and compromise the objective of reliable water supply. 
• Result in higher emergency and breakdown maintenance costs due to damage to infrastructure. 
• Mass subsoil movement (lateral spreading) due to flooding: distribution infrastructure (including household 

connections) is buried (not including rising mains), the weight of flood water can cause the subsoil layer to spread, 
leading to widespread damage to underground water supply infrastructure. 

Decreased rainfall/prolonged drought: Applicable to all project subcomponents 
• Altered volume of water in the Subharnarekha River, Son River, North Koel River, and the Telaiya Dam, resulting 

in the need for alternative water sources. 
• Increased cost and energy requirements to distribute water from new sources. 
• Low water availability causes problems for hygiene and sanitation. 
• Increased water storage requirements at terminal points (household and/or end user). 
• Increased energy costs associated with pumping. 
• Deteriorated water quality, which may result in the need for increased treatment. 

Sea Level Rise: Not Applicable to any of the components 
• Jharkhand is a landlocked state. 

Projected mean temperature increase in 2050s, relative to observed baseline of 1986–2005:  1.2oC to 1.9oC – Medium 
Risk 
Projected average annual rainfall in 2050s, relative to observed baseline of 1986–2005: Increase in annual mean 
rainfall by 27% – Medium Risk 
Extreme events (temperature increase, heat waves): Medium Risk 
Extreme events (extreme rainfall leading to floods); intensity and frequency of heavy rainfall events will increase 
significantly. Increase in heavy rainfall by 10% to 30% – Medium Risk 
Climate Risk Classification: Medium  
C. Climate Risk and Adaptation Assessment 
1. Primary climate change risks that may impact Project’s viability in the short to medium term are temperature 

increase and variability of rainfall. Long-term climate change risks that could impact project subcomponents are 
flooding from extreme rainfall events posing a risk to buried distribution pipeline network. 

2. As the Project aims to supply continuous water to the inhabitants of four towns, the reliability of the water sources, 
given historic trends and projected climate change, is critical to the project’s viability. However, the climate risk 
and vulnerability assessment (CRVA) confirmed that projected water balance and flows, considering 
evapotranspiration and effective rainfall (runoff and recharge) in Jharkhand, indicate that the project water source 
is adequate to meet the future water demand and is not threatened by impacts of climate change. Once the 
source availability for the duration of the project life was established, the CRVA accounted for relevant climate 
parameters, which may pose risks to operations and service delivery of the water supply systems. 

3. Accordingly, the CRVA ensured that all electro-mechanical equipment’s (e.g., the proposed energy efficient 
pumps) design specifications/operating parameters are well within the expected temperature increase. The CRVA 
also confirmed all existing electro-mechanical equipment (e.g., coagulators, flocculators in WTP) are above the 
high flood level in all the WTPs to avoid/prevent service disruption in the event of flooding. 

4. However, the most vulnerable component of the Project remained to be its water distribution pipeline networks 
from urban floods. To minimize these risks and to enhance the project’s overall climate resilience, the CRVA 
proposes the use of flexible expansion joints along selected distribution pipelines to enhance network stability in 
the event of extreme flood events, as outlined in Section IV below. 

5. The CRVA also recommends ‘climate risk management interventions’ to be adopted to ensure JUWSIP’s assets’ 
continued operation and intended service delivery in the event of extreme climate events. These include:  
o Ensuring emergency contract provisions with chemical suppliers are in place to ensure continued WTP 

operations after natural hazard events: Natural hazard events can cause major disruptions to supply chain 
networks, resulting in shortages of supplies. For the WTPs, to maintain service delivery immediately after a 
natural hazard event, adequate supplies of chemicals should be stocked. Furthermore, the operator would 
ensure that there are emergency contracts in place with chemical supplier at each of the WTPs to avoid 
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service disruptions in the event of natural hazards. 
o Ensuring continued water quality monitoring at WTPs in case of flooding: Instrumentation and electrical wirings 

in WTPs may be compromised after floods, and water quality monitoring may not be possible, posing a threat 
to public health, as flood waters may contain higher contaminant loads or increased turbidity. The CRVA 
recommends portable, handheld water testing equipment as a backup to mounted water quality testing 
equipment, which may not be operable during a flood event. 
 

D. Climate Risk Screening Tool/Procedure Used: South Asia Department climate risk screening framework and 
methodology.  

a  Climate Data Factory (CMIP5 Data), UK Met Office 60Km global model, Center for Climate Change Research Indian 
Institute for Tropical Meteorology, and Jharkhand Action Plan on Climate Change. 

Source: Asian Development Bank. 
 

IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
 
Adaptation Activity Target Climate Risk Estimated Adaptation Finance Adaptation Finance 

Justification 
1. Integrating flexible 
expansion joints 
between individual 
pipes of distribution 
networks to enhance 
stability of 
distribution pipelines 
in the event of water 
logging/ flooding 
along the pipeline 
networks. 

Flood Hazard:  
All Project Towns 
 
The Project Towns are 
prone to flooding and 
are expected to 
experience further 
increase in rainfall in the 
future. According to 
some climate 
projections, annual 
rainfall will increase 
27% in the 2050s, but 
the increase in heavy 
rainfall can be up to 
33% more in the 2050s. 
Furthermore, Ranchi 
has recently 
experienced major 
floods in 2008 and 
2011. 
 

Ranchi: $1.33 million 
 
Hussainabad:  $0.83 million 
 
Medininagar:  $1.22 million 
 
Jhumri Telaiya:  $1.15 million 
 
Total (4 Project locations): 
$4.53 million + 10% installation 
cost = $4.98 million 
(ADB will finance 80.6% = $4.01 
million.) 

Flooding along the water 
distribution pipeline paths can 
result in heavy concentrations 
of surface water that causes 
shear stresses and results in 
pipeline deflection, ultimately 
damaging buried water 
distribution pipelines. 
 
The project designs propose 
flanged jointing for ductile iron 
pipes in the water distribution 
pipeline networks. The degree 
of pipe deflection these joints 
offer is about 5 to 7.5 degrees. 
The flexible joints offer up to 
20 degrees of pipe deflection. 
The designers have 
recommended the use of 
flexible expansion joints for 
80% of the distribution 
networks to enhance network 
stability. 

2. Instrumentation 
control and 
automation systems 
(PLC, Screens and 
cables, and 
monitoring systems, 
handheld monitoring 
devices, etc.) 
including SCADA 
system for Ranchi 
 

Low Precipitation 
 
During times of low 
rainfall, demand side 
management will be 
critical in ensuring 
minimal water wastage. 
 

Ranchi IIA:  $0.745 million 
 
Hussainabad:  $0.058 million 
 
Medininagar:  $0.653 million 
 
Jhumri Telaiya:  $0.280 million 
 
Total: $1.74 million 
(ADB will finance 80.6% = $1.40 
million.) 
 

Instrumentation and 
automation will enhance the 
operational efficiency of the 
system and facilitate to 
allocate the optimal volume of 
water to where it is required 
the most at any given time to 
reach optimum service levels. 
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Adaptation Activity Target Climate Risk Estimated Adaptation Finance Adaptation Finance 
Justification 

3. Backwash water 
recycle - The 
proposed WTPs 
include backwash 
water recycle as part 
of their rapid sand 
filtration system. 

Low Precipitation  
 
Filter backwash water 
recycle will help to 
conserve water.  
 

Ranchi IIA: 213 MLD WTP 
backwash recycling system: 
$0.256 million 
 
Hussainabad: 9.5 MLD WTP 
backwash recycling system: 
$0.030 million 
 
Medininagar: 17 MLD WTP 
backwash recycling system: 
$0.040 million 
 
Jhumri Telaiya: 35.5 MLD WTP 
backwash recycling system: 
$0.067 million 
 
Total: $0.393 million 
(ADB will finance 80.6% = $0.32 
million.) 
 

Existing WTPs in Jharkhand 
do not use rapid filters with 
backwash recycle. While the 
rapid filters require more 
frequent cleaning, they in fact 
reduce water consumption 
using backwash water 
recycling. The backwash water 
volume is 3% of the treatment 
plants’ flow, which would have 
otherwise been drawn from 
either ground or surface water 
sources. 

4. Use of Flow 
Meters and 
appurtenances  

Low or High 
Precipitation  

Cumulative of all project towns: 
$0.25 million. 
 
Total: $0.25 million 
(ADB will finance 80.6% = $0.20 
million.) 

These ancillary infrastructure 
help in operation of water 
distribution system to achieve 
the non-revenue water (NRW) 
goals. 

5. Institutional 
capacity 
development on 
non-structural 
climate change 
adaptation/mitigation 
interventions and 
raising community 
awareness on water 
conservation and 
volumetric tariff that 
incentivizes water 
conservation 
 

All Climate-related Risks Total: $0.185 million 
(ADB will finance 100%.) 

The activities include 
conducting community and 
institutional seminars, 
workshops, meetings, etc. (to 
raise awareness of water 
management, water 
conservation and potential 
climate risks) through 
engagement of various 
consultants and experts.  

Source: Asian Development Bank. 
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V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 

Mitigation Activity 

Estimated GHG 
Emissions Reductiona 

(tCO2e/year) 

Estimated Mitigation 
Costs 

($ million) 
Mitigation Finance 

Justification 
Use of energy efficient 
pumps to meet pumping 
requirements for raw and 
clear water conveyance. 
The use of these pumps 
will reduce energy 
consumption and result 
in energy savings. 

The energy savings due 
to the use of energy 
efficient pumpsb is 
estimated to be 6,150 
megawatt-hour per year 
and the GHG emissions 
reduction is estimated to 
be 4,140 tCO2e per year.c 
 

Total: $2.40 million 
(ADB will finance 80.6% 
= $1.93 million.) 

The reduced energy 
consumption, while meeting 
pumping requirements would 
result in reduced power 
purchase and GHG savings. 

2. Physical loss reduction 
through distribution 
pipeline rehabilitation. 
The project will result in 
energy savings due to 
reduction in energy 
consumption resulting 
from increased system 
efficiency. 
 

The energy savings is 
estimated to be 6,690 
megawatt-hour per year, 
and the GHG emissions 
reduction is about 4,500 
tCO2e per year.c 

Ranchi IIA: 
$1.88 million 
 

Hussainabad: $0.143 
million 
 

Medininagar: $0.746 
million 
 

Jhumri Telaiya: $0.468 
million 
 
Total: $3.24 million 
(ADB will finance 80.6% 
= $2.61 million). 
 

Currently, only about 15% of the 
population in Ranchi, and 10% 
of the population in 
Hussainabad, Medininagar, and 
Jhumri Telaiya are being 
serviced through piped water 
supply. The design of the new 
system is targeted to extend 
water supply to the entire town 
with estimated physical loss 
reduction of 20% resulting in 
significant savings in energy 
cost. 

GHG = greenhouse gas, tCO2e = tons of carbon dioxide equivalent. 
a  GHG emissions reduction = energy savings/year x emission factor. 
b  45 pumps with varied capacities, operating 12 to 23 hours per day with 25% savings. 
c  International Financial Institutions Technical Working Group’s harmonized grid emission factor of 673 grams of 

carbon dioxide/kilowatt hour for India. 
Source: Asian Development Bank. 
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