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CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 

Project Title:  Himachal Pradesh Rural Drinking Water Improvement and Livelihood Project 

Project Cost 
($ million): 

139.1 

Location:  Himachal Pradesh, India 

Sector: Agriculture, natural resources, and rural development 

Theme:  Rural water supply services and rural sanitation 

Brief Description: 
 

Himachal Pradesh faces significant challenges arising from its elevation, 
topography, and ecological vulnerability of the population resides in rural areas. 
The project will improve rural water supply service delivery in Himachal Pradesh 
to meet minimum 70 liters per capita per day of potable, uninterrupted water 
supply to nearly 370,000 residents through 187 schemes.1 The project will 
strengthen existing groundwater sources and provide new surface sources, and 
provide treatment and distribution infrastructure to homes. A pilot inclusive 
sanitation program will be implemented in Sirmaur covering 250,000 residents 
across two-sub districts (320 villages). The subprojects envisage migration from 
existing stressed groundwater sources to sustainable surface sources including 
conserving groundwater sources. Subproject designs follow Government of India 
guidelines and incorporate adaptation measures against climate change risks.2 

Source: Asian Development Bank. 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 

Project Financing Climate Finance 

Source 

Amount  

($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

       Ordinary capital resources (regular loan) 96.30 32.09 6.70 

Counterpart    

       Government of India 42.80 15.13 1.70 

Total 139.10 47.22 8.40 
Note. Numbers may not sum precisely because of rounding.  
Source: Asian Development Bank. 

 
III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 

 
A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
The project infrastructure is sensitive to varying temperature and precipitation, extreme rainfall events, 
flash floods, and landslides. Water sources are highly sensitive to decreasing precipitation trends and 
recurrent drought. See CDRA. 

Water supply 
▪ Surface 

water source 
intake 

▪ Pump 
stations 

▪ Transmission 
pipelines 

1. Temperature increase and drought: (i) increased evaporation losses at source, (ii) 
lowered efficiency and increased wear and tear of equipment, (iii) higher drawdown 
in infiltration and intake wells–higher energy charges, and (iv) deterioration of water 
quality through higher contaminant loading. 

2. Precipitation decrease: (i) variation in water availability–supply-side management, 
(ii) need for additional source creation and diversification (groundwater 
conservation), (iii) deterioration of water quality (turbidity loading), and (iv) increased 
terminal point storage by beneficiaries resulting in increased wastage. 

 
1 The targeted districts comprise Bilaspur, Chamba, Hamirpur, Kangra, Kullu, Mandi, Shimla, Sirmaur, Solan, and Una. 
2 Ministry of Drinking Water Supply and Sanitation and Central Public Health Environmental Engineering Organization. 

http://www.adb.org/Documents/RRPs/?id=53067-005-3
http://www.adb.org/Documents/RRPs/?id=53067-005-3
http://www.adb.org/Documents/RRPs/?id=53067-005-3
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▪ Water 
treatment 
plants 

▪ Reservoirs 
and 
distribution 
networks 

3. Higher frequency and intense rainfall and GLOF events (snow ablation): (i) service 
delivery disruption, (ii) shock turbidity loading in water treatment plants, and (iii) risk 
of damage to water storage infrastructure. 

4. Extreme heat and drought-linked forest fires: (i) health and safety risks for O&M 
staff. 

Sanitation  
▪ Fecal sludge 

collection 
and storage 
(septic tanks) 

▪ Pumping 
systems 

▪ Treatment 
plants 

1. Temperature increase and precipitation decrease-linked recurrent drought: (i) 
lowered capacity utilization of pumping systems, (ii) silt build-up in pipelines cause 
higher flushing water demand, and (iii) higher biochemical oxygen demand and bio-
mass loading in fecal sludge treatment plants. 

2. Higher frequency and intensity of extreme rainfall events and GLOF events: (i) 
localized flooding of septic tanks and overflow impeding percolation rates, and (ii) 
excess stormwater infiltration flows into conveyance pipelines. 

3. High intensity earthquakes and landslides triggered: (i) damage to community 
infrastructure, pipelines, and appurtenances; and (ii) higher cost of restoration. 

B. Climate Risk Screening 
▪ Temperature change (increase): Medium 

Low variation projected across the diurnal range and average maximum and/or minimum temperature 
bands year-round. Moderately higher increase projected in winter temperatures. 

▪ Precipitation change (rainfall decrease): Medium 
Decreasing trend projected across non-monsoon period (approximately to 25% of total annual 
rainfall). 

▪ Extreme rainfall events, flash floods, and landslides: Medium to High 
High intensity events likely to trigger flash floods and landslides in soil eroded or saturated areas. 

▪ Snow ablation and GLOF events: Medium 
Downstream impacts of snowmelt and glacial lake runoff events in upstream basin. 

▪ Drought: Low to Medium 
Migration from groundwater to surface water sources through a sustainability approach. 

▪ Earthquake and triggered landslides: High 
Zone VI (High Risk) and Zone V (Very High Risk) areas likely to cause structural damages. 

▪ Forest and wildfires: Medium 
Risk of occupational health and safety of staff during construction and O&M. 

Climate Risk Classification (Overall): Medium 

C. Climate Risk and Adaptation Assessment 
The assessment was based on research of project documentation, baseline data, climate change 
modeling performed for various scenarios under IPCC pathways (RCP 4.5 and RCP 8.5) based on the 
National Aeronautics and Space Administration downscaled CMIP5 models. The key findings: 
▪ Mild increase in average annual mean temperature and higher increase across winter temperature 

bands projected. Spatial variation is skewed towards the south-west and southern low hill regions with 
higher increase projected across mean, maximum, and minimum temperature bands. 

▪ For mid-century (2050s), climate change models suggest an increase in average temperature by 
1.4°C (1.1°C to 1.9°C) under RCP 4.5 and an increase of average 1.7°C (1.3°C to 2.3°C) under RCP 
8.5. 

▪ Spatial distribution of precipitation is projected to vary across monsoon and non-monsoon (25% 
contribution) periods. Nominal increase projected across the mid- and low-hill regions and decreasing 
trend projected across the alpine region in northern Himachal Pradesh. 

▪ For mid-century (2050s), climate change models have projected rainfall variation from –8% to 12% 
during southwest monsoon under RCP 4.5. Rainfall variation of –10% to 30% is projected across 
summer, winter, and post-monsoon seasons. Historical trends (1951–2005) indicate an increasing 
trend of heavy rainfall events for north, west, and easter parts of the state and a decreasing trend for 
the south and central regions towards the end 20th century. Projections for extremely wet days (high 
intensity rainfall events) for mid-century scenario indicate increasing trend of wet days for the period 
2035–2045. 

▪ High altitude areas of mid-hill regions (Chamba, Kullu, and Shimla) are likely to face the increased 
residual risk of downstream impacts of fluvial flooding due to snow ablation, winter precipitation, and 
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GLOF events. Variation in intensity and spatial distribution in upstream river basins is likely due to the 
higher melting rate of glacial snout regions, increasing trend of winter temperature, and extreme 
rainfall events. Decreasing trend (1977–2007) of western disturbances (11%), lowered trend of wet 
(14%) and rainy (13%) days during the winter season, higher rates of glacial retreat (increased from 
8 to 23 meters per year and reduced to 20 meters per year), fluctuating snow cover and snowfall rates 
in glacial accumulation zones contribute to the aforementioned variation. 

▪ Climate change models suggest an increase in drought recurrence and/or intensity in low and mid-hill 
districts (Chamba, Kangra, Kullu, Sirmaur, and Una) up to mid-century (2050s) followed by alleviation 
in conditions by end-century (2100) under RCP 4.5. Under a higher emissions scenario (RCP 8.5), 
alleviation in conditions is suggested for both mid and end-century across all districts. 

▪ Project areas in Zone IV (high damage risk) and Zone V (very high damage risk) earthquake risk 
prone areas. Block level spatial zoning indicates about 73% areas under Zone V, 25% under Zone IV, 
and 2% under Zone III (moderate damage risk). 

▪ Analysis of forest and wildfire hazard risk at block level indicates spatial distribution of high-risk areas 
(probability of fire with area exposure > 50%) concentrated in the south-eastern and southern regions. 

▪ Primary risk is variation in the intensity of heavy rainfall events and residual risk of downstream 
flooding due to surface flows in monsoon season and increased snow ablation and GLOF events 
during summer and pre-monsoon seasons by mid-century (2050s). Secondary risk is landslides 
triggered due to earthquakes or from extreme rainfall events. 

Key adaptation measures included in the project are as follows: 
▪ Surface water intake systems in waterways to be protected by downstream weirs and check dams 

reinforced with concrete foundation and superstructure of adequate design strength. Transmission 
pipelines suitably routed based on prevailing terrain conditions and protected by nominal ground cover 
(minimum 0.6 meter) and thrust block arrangements. 

▪ Additional process capacity in water treatment plants with process efficiency enhancements, service 
reservoirs, and secondary disinfection at reservoir and distribution network to address increased 
precipitation, temperature, and extreme rainfall event flows through higher hydraulic residence time 
and lower surface loading rates in treatment plants. 

▪ Additional storage capacity in reservoirs to manage the risk of service interruptions due to power 
outages from extreme rainfall events and wildfires. 

▪ Distribution systems on district metered areas to reduce nonrevenue water, real-time flow critical 
parameters’ monitoring, and improved leak detection capability. 

▪ Community awareness and promotion of sustainable practices such as demand-side management, 
water conservation, and proper sanitation (fecal sludge management) among project beneficiaries. 

▪ Knowledge will be strengthened of Jal Shakti Vibhag staff in the management of rural water supply 
and sanitation systems and services, enhancing their technical skills relating to climate change risks 
and protocols for climate resilience and disaster risk reduction. 

(iv) Climate Change Mitigation Assessment 
Climate change mitigation actions (net lowered GHG emissions) under Output 1 are listed below:  
Rural water supply systems 
▪ Process optimization in water treatment plants through filter backwash water recovery and 

recirculation systems lowers treated water wastage and optimizes freshwater demand (lower 
pumping). Proper sludge handling and disposal lower the risk of untreated open disposal and 
degradation of sludge. 

▪ Use of solar photovoltaic systems for lighting and power at MBRs and service reservoirs lower net 
GHG emissions through offset of conventional energy used during normal operations. Solar 
photovoltaic systems with battery backup reduced reliance on fossil fuel (diesel). 

▪ Extending the service life of existing infrastructure through rehabilitation avoids the use of carbon 
negative footprint based new infrastructure construction. 

Pilot sanitation systems 
▪ Preventing untreated sewage overflow from septic tanks and soak pits through the provision of a fecal 

sludge management system avoids discharge of sewer gases to the atmosphere from open discharge 
and ponding in low-lying areas including emissions from poorly managed septic tanks and soak pits.  

▪ Scientific treatment of septic tank sludge in fecal sludge treatment plant prevents open degradation 
and resultant GHG emissions. Reuse of treated wastewater lowers freshwater demand. 
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▪ Efficient demand-side management and water conservation are to be prioritized to ensure proper 
service delivery and sustained O&M under future climate change scenarios (mid-century). 

D. Climate Risk Screening Tool and/or Procedure Used 
SARD climate risk screening framework and methodology, and a project specific CDRA, which used the 
ThinkHazard tool, CMIP5 downscaled Global Climate Models, and existing climate change studies. 

CDRA = climate and disaster risk assessment, CMIP5 = Coupled Model Intercomparison Project Phase 5, GLOF = glacial 
lake outburst flooding, GHG = greenhouse gases, IPCC = Intergovernmental Panel on Climate Change, MBR = master 
balancing reservoir, O&M = operation and maintenance, RCP = Representative Concentration Pathway, SARD = South 
Asia Department. 
Source: Asian Development Bank. 
 

IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
 

Adaptation Activity Target Climate Risk 

Estimated 
Adaptation Cost 

($ million) 
Adaptation Finance 

Justification 

Intake works and raw 
water pumping: New 
surface sources with 
check dams, weirs, and 
embankments. Pumping 
arrangement to maintain 
suction head. 

Decrease in 
precipitation and/or 
increase in temperature 
linked drought. Risk of 
damage from extreme 
rainfall events and flash 
floods. 

7.65 Source intake 
arrangement (100%).  
Raw water pumping 
(25%) of additional spare 
capacity. 

Water treatment plants 

additional (50%–62%) 

capacity. Process 
improvement (dual 
media filters and 
backwash recirculation). 

Extreme rainfall events, 
Lowered precipitation, 
and drought conditions. 

6.95 Proportionate cost of new 
water treatment plants 
and process efficiency 
enhancements (65%). 

Storage reservoirs, 
transmission and 
distribution network, 
service connections, and 
water metering. Storage 
reservoirs with additional 

capacity (25%–33%). 

Additional chlorine gas 
based secondary 
disinfection. Bulk flow 
metering and household 
level meters. 

Extreme rainfall events, 
lower precipitation, and 
increase in 
temperature. 

14.47 Storage reservoirs and 
transmission systems 
(33%). Distribution 15%. 
Household connections 
(flow meters) (25%). 
Nonrevenue water 
measures promote water 
conservation to address 
the risk of lowered water 
availability during 
droughts. 

Renewable energy and 
supervisory control and 
data acquisition. 

Lower precipitation and 
drought. 

7.90 Supervisory control and 
data acquisition cost 
component (100%). 

Awareness, adaptive 
capacity, and IEC for 
stakeholders and 
beneficiaries. 

Precipitation, drought, 
and disaster 
management. 

2.20 Proportionate cost (50%) 
of project management 
and capacity development 
and 100% of component 
cost of IEC. 

Incremental 
administration costs. 

Adaptive capacity 
development on climate 
change awareness, 
smart water 
management, and 
disaster management. 

0.99 Prorated cost of qualifying 
climate change adaptation 
costs. 
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Adaptation Activity Target Climate Risk 

Estimated 
Adaptation Cost 

($ million) 
Adaptation Finance 

Justification 

Contingencies. Costs associated with 
qualifying costs. 

5.15 Prorated cost. 

Financing charges. Costs associated with 
qualifying costs. 

1.91 Prorated cost. 

Total  47.22  
IEC = information, education, and communication; PDMSC = project design, management, and supervision consultant. 
Source: Asian Development Bank. 
 

V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

Mitigation Activity  

Estimated 
Greenhouse Gas 
(GHG) Emissions 
Reduction (tCO2e) 

per year 

Estimated 
Mitigation Costs 

($ million) 
Mitigation Finance 

Justification 

Water treatment plants. (tbd)a 1.61 Proportionate cost (15%) 
considered contributing to 
lowering net GHG 
emissions. Backwash 
recovery and recirculation 
lower waste and 
optimizes water demand. 
Sludge handling and 
disposal avoid pollution.b 

Renewable energy (solar 
photovoltaic power plans) 
and supervisory control and 
data acquisition. 

1,765 2.60 Component cost of solar 
photovoltaic and battery 
backup system. 
Renewables lower net 
GHG emissions through 
conventional energy offset 
and lowered reliance on 
diesel generators.c  

Fecal sludge management 
and safeguards. 

(tbd)a 2.50 Component costs. 
Preventing sewage 
discharge avoids sewer 
gas leaks. Fecal sludge 
management avoids 
pollution. Treated filtrate 
re-use lowers water 
demand. 

Retrofitting infrastructure 
and annual operation and 
maintenance. 

(tbd)a 1.69 Differential costs of 
rehabilitation are 
considered. Extended life 
of infrastructure avoids 
new construction (carbon 
negative footprint). 

Total  8.40  
GHG = greenhouse gases, IPCC = Intergovernment Panel on Climate Change, tbd = to be determined. 
a Details are to be made available once the design, build, and operate contractors have completed the design phase. 
b IPCC. 2014. Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Working Group II Contribution 

to the Fifth Assessment Report. New York. 
c IPCC. 2014. Mitigation of Climate Change. Working Group III contribution to the Fifth Assessment Report. New York. 
Source: Asian Development Bank. 


