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Preface

In an era of unprecedented environmental change, understanding our rivers and their ecosystems
has never been more critical. This report aims to provide a comprehensive overview of our rivers,
highlighting their importance, current health, and the challenges they face. As we explore the various
facets of river systems, we aim to equip readers with the knowledge necessary to appreciate and
protect these vital waterways.

Throughout the following pages, you will find an in-depth analysis of the principles and practices that
support healthy river ecosystems. Our team of experts has meticulously compiled data, case studies,
and testimonials to illustrate the significant impact of rivers on both natural environments and
human communities. By sharing these insights, we hope to inspire and empower our readers to
engage in river conservation efforts.

This report is not merely a collection of statistics and theories; it is a call to action. We urge all
stakeholders to recognize the value of our rivers and to take proactive steps to ensure their
preservation. Whether you are an environmental professional, a policy maker, or simply someone
who cares about our planet, this guide is designed to support you in your efforts to protect our rivers.

We extend our heartfelt gratitude to the numerous contributors who have generously shared their
stories and expertise. Their invaluable input has enriched this report, making it a beacon of
knowledge and a practical resource for all who read it. We hope that this report will catalyze positive
environmental action, fostering a culture of stewardship that benefits both current and future
generations.

As you delve into this overview of our rivers, we invite you to embrace the opportunities and
challenges that lie ahead. Together, we can ensure that our rivers continue to thrive and sustain life
for generations to come.

Centres for Mahanadi River Basin
Management Studies (cMahanadi)
NIT Raipur & NIT Rourkela
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Executive Summary

The Mahanadi River Basin, spanning over 141,500 km? across Chhattisgarh, Odisha, and small
portions of neighboring states, remains one of eastern India’s most economically and ecologically
significant river systems. Its vast network of rivers, including major tributaries such as the
Seonath, Hasdeo, Mand, Ib, Ong, and Tel, supports thriving agriculture, expanding industries,
rapidly growing urban centers, and millions of rural households. This report presents an
integrated understanding of water demand and supply conditions for the basin, examining
domestic and industrial requirements, sectoral development trends, supply projections, and the
increasing pressure on water resources driven by demographic, economic, and climatic changes.

The basin’s hydrology is shaped by high monsoon rainfall, averaging nearly 1,291 mm annually,
and a total river flow of about 66.8 BCM. However, long-term data suggest declining precipitation
trends, shrinking runoff, and heightened variability. With usable water estimated at around 50
BCM, the basin’s competing sectors, agriculture, domestic, industry, and ecology, intensify stress
on this finite resource. The presence of major storage systems such as the Hirakud and Minimata
Bango reservoirs has historically supported irrigation and flood control, yet sedimentation and
rising demands have reduced operational flexibility, especially during dry seasons.

Demographically, both Chhattisgarh and Odisha continue to experience population growth, but
unevenly across rural and urban regions. Chhattisgarh’s share of urban population has risen
significantly, driving higher per capita consumption and greater strain on municipal supply
systems. Odisha, despite its slower urbanization, shows a steady rise in domestic water demand
due to improved service coverage and gradual shifts in settlement patterns. Projections indicate
that domestic water requirements across both states will increase steadily toward 2050, with the
Odisha portion of the basin expected to consume nearly 0.72 BCM annually and the Chhattisgarh
basin segment expecting urban demand to approach goo MCM. Rural consumption, though
comparatively lower, continues to rise as accessibility and living standards improve.

District-level assessments underline significant spatial variations in domestic demand.
Metropolitan and industrializing districts such as Raipur, Durg, Bilaspur, Korba, Raigarh, and
Jharsuguda demonstrate pronounced increases in consumption, driven by migration, industrial
expansion, and densification. Conversely, forested and tribal districts, such as Kanker, Jashpur,
Surajpur, and Gariabandh, exhibit modest yet steady increases as rural water infrastructure
expands. Urban centers, particularly those near industrial corridors, account for the highest
growth rates, reinforcing the need for integrated urban water supply planning.

The industrial sector emerges as the most transformative driver of rising water demand. Over two
decades, Chhattisgarh and Odisha have undergone major economic restructuring, shifting from
agriculture-led economies to mineral- and industry-driven growth. Both states exhibit strong
upward trends in Gross State Domestic Product (GSDP), supported by rapid expansion in
mining, steel production, aluminium processing, cement manufacturing, and particularly coal-
based thermal power generation. Chhattisgarh’s industrial water allocations increased more than
threefold since 2007, while Odisha’s rose from around 200 MCM in 2008 to nearly 944 MCM.



The power sector dominates this demand, thermal power units alone require enormous volumes
for cooling, contributing nearly 98% of total industrial water consumption in the basin.

Industrial hubs such as Korba, Raigarh, Bhilai-Durg, Jharsuguda, and Angul-Talcher form the
backbone of this water-intensive landscape. Korba exemplifies the steepest rise, with water
allocated to power units skyrocketing from 307 MCM in 2007 to over 1,000 MCM a decade later.
Similar patterns are evident in Odisha, where rapid power sector growth has raised serious
concerns about long-term sustainability and interstate competition for shared basin waters. The
clustering of heavy industries near major reservoirs and along river stretches has further
intensified seasonal shortages and heightened the risk of conflict among sectors and states.

District-wise industrial demand across Chhattisgarh reveals clear spatial disparities. Industrially
strong districts, Korba, Raigarh, Durg, and Raipur, exhibit large, concentrated water use patterns.
Blocks hosting steel plants, power plants, coal mines, and manufacturing estates show extremely
high water withdrawals, often exceeding 100 MCM annually. In contrast, districts with limited
industrial presence, such as Balod, Mahasamund, Kanker, Surajpur, and Bemetara, report
negligible industrial demand. This uneven distribution underscores the necessity for region-
specific strategies that address localized stress while preventing over-extraction in industrial
hotspots.

The cumulative demand trend observed over the years displays classic logistic growth
characteristics. Initial low growth in industrial demand was followed by rapid escalation in the
2007-2015 period, aligned with liberalized industrial policies, new thermal power installations,
and large-scale mineral exploitation. The subsequent plateauing of the cumulative demand curve
indicates potential saturation of large thermal projects and greater attention to recycling
technologies and regulatory controls. Yet, the continued rise in overall water requirements
signals that future supply systems must be more resilient and diversified.

Supply-side assessments show an overwhelming dependence on surface water. In 2023, surface
water contributed more than 95% of total supply, with groundwater playing only a
supplementary role. Future demand projections indicate an increasing reliance on groundwater,
from 629 MCM currently to an additional projected requirement of nearly 700 MCM. This shift
highlights vulnerabilities, as several basin districts already face groundwater quality and recharge
issues. Managing this transition will require coordinated strategies involving recharge
enhancement, reduced leakage, regulated abstraction, and conjunctive use policies.

Comparative basin-level analyses illustrate that the Mahanadi Basin bears the predominant share
of water diversion in the region. With nearly 2,028 MCM diverted for various uses, far above
Godavari and Brahmani systems, the basin supports extensive irrigation, industrial, and urban
activities. Agricultural water demand remains particularly significant, especially in the Odisha
delta region where paddy cultivation dominates. While agriculture is projected to remain the
largest consumer through 2050, industrial and domestic sectors are rapidly expanding their share
in the water budget.



The report also highlights substantial policy efforts by both states to stimulate industrial growth.
Chhattisgarh’s Industrial Policy (2014-19) aimed for regional industrialization through SME
promotion and land bank development, while Odisha’s IPR-2015 focused on large-scale capital
investment, high-value manufacturing, and export-oriented sectors. Both policies succeeded in
attracting industries, but they also intensified pressure on water allocations, further
underscoring the need for integrated basin management. Therefore, the overall, findings paint
a picture of a rapidly evolving basin where rising domestic needs, industrial expansion,
fluctuating hydrology, and limited storage capacities converge to exert unprecedented pressure
on water resources. Ensuring long-term sustainability will require coordinated interstate
planning, modernization of irrigation systems, widespread adoption of water-efficient
technologies in industries, robust groundwater management, and climate-resilient water
infrastructure.

The Mahanadi Basin Profile

The Mahanadi Basin, located almost entirely within the states of Chhattisgarh and Odisha,
covers an area of approximately 141,589 km?2. Its major tributaries include the Seonath, Hasdeo,
and Mand rivers in Chhattisgarh, and the Ib, Tel, and Ong rivers in Odisha. Rice is the
predominant crop cultivated across the basin.

Two major water resource projects the Minimata Bango Project in Chhattisgarh and the Hirakud
Project in Odisha have been studied in detail for their role in regional water management. About
5,821 thousand hectares (around 40%) of the basin area constitutes the Net Area Sown (NAS)
annually. Over the past two decades, the total cropped area has increased due to expansion in
irrigation facilities, even as the net area sown has slightly declined in both states, more
prominently in Odisha. Fallow lands have remained unchanged in Chhattisgarh but have shown
a noticeable increase in Odisha.

The basin lies within a high-rainfall region, receiving an average annual precipitation of about
1,291 mm. The Mahanadi River has an average annual flow of 66.8 billion cubic meters (BCM), of
which approximately 50 BCM is considered usable. However, the flow varies significantly from
year to year, ranging between 20 BCM and 70 BCM. Long-term studies indicate a declining trend
in rainfall and, consequently, a reduction in the annual flow of the river. To harness the available
water, several water resource projects have been developed in the basin, with a combined storage
capacity of about 13.72 BCM, and many more projects have been under construction since 2010.
Over the past two decades, industrial activities, particularly thermal power generation, have
grown rapidly, supported by numerous environmental clearances since the mid-2000s. The
current installed thermal power capacity stands at 15,802 MW in Chhattisgarh and 7,103 MW in
Odisha.

This industrial expansion has led to increasing competition for surface water resources, especially
from large dams that were originally designed for major irrigation schemes. The most significant
water-use conflicts are observed in the Hasdeo, Mand, and Ib river basins, which host extensive
mining and thermal power operations and face severe water stress. Geographically, the Mahanadi
originates near Pharsiya village in the hilly, forested, and largely tribal regions of southern



Chhattisgarh. It initially flows northward into the plains of central Chhattisgarh before turning
eastward toward Odisha. In Odisha, the river traverses broad plains flanked by forested
highlands on both sides, finally entering its vast delta before discharging into the Bay of Bengal.

With a drainage area of about 142,000 km?, the Mahanadi is one of the major river basins of
peninsular India. Its principal tributary, the Seonath (Shivnath) River, joins the Mahanadi in the
plains. The Hasdeo and Mand rivers, flowing from north to south, also merge with the Mahanadi
within Chhattisgarh. In Odisha, the Ib, Ong, Tel, and Jonk rivers are the main tributaries. Among
them, the Tel and Ib are the second and third largest, respectively, with the Tel joining the right
bank of the Mahanadi downstream of the Hirakud reservoir, and the Ib merging on the left bank
upstream of it.

Characteristics of the Mahanadi Basin

Parameters Descriptions

Total Area About 141,589 km?> (73,214 km? in Chhattisgarh,
65,847 km> in Odisha, and 2,528 km?> across
Jharkhand, Maharashtra, and Madhya Pradesh) [1]

Length of River 851 km [1]

Average Annual Runoff 66.8 BCM [3]

Major Tributaries Seonath, Hasdeo, Mand (Chhattisgarh); Ib, Ong,
Tel, and Jonk (Odisha) [1]

Major Water Resource Hirakud Reservoir, Minimata Bango Project

Projects (Minimata Bango Reservoir and Hasdeo Barrage),

Mahanadi Reservoir Complex (Ravishankar Sagar,
Murrum Silli, and Dudhawa Reservoirs)

Population 38,660,665 [2]

Social Composition 16.5% Scheduled Castes, 19.2% Scheduled Tribes
[2]

Employment Pattern 30% Cultivators, 27% Agricultural Labourers, 3%
Industrial Workers

Rainfall 1,291 mm (average annual) [2]

Soil Type Red and Yellow Soils

Major Crops Rice, Gram, Khesari

Irrigation 76 Projects (22 Major and 54 Medium), with an

estimated 1,71 Th Ha of culturable command area
under major projects [3]

Major Cities Raipur, Bilaspur (Chhattisgarh); Bhubaneswar,
Cuttack (Odisha)




Major Industries / Thermal Power, Iron and Steel, Mining (Coal and
Industrial Zones Bauxite)

Sources: [1] Central Water Commission, 2011 [2] Ministry of Water Resources,

2014 [3] Central Water Commission, 2012
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Rivers of the Mahanadi Basin

Source: Derived from the Digital Elevation Model of the Mahanadi Basin (GTOPO) by
analysis in QGIS.

1. INTRODUCTION

Supply and demand are among the most foundational principles that shape economic decision-
making, and these dynamics are equally vital in the governance of water resources, especially in
semi-arid regions such as Chhattisgarh. Water, unlike most economic commodities, possesses
social, ecological, and political dimensions that elevate the complexity of its management. It
serves a wide spectrum of uses, ranging from domestic consumption and agricultural irrigation
to fisheries, hydropower, industrial production, wastewater treatment, environmental
protection, and even recreational activities. Because of this multidimensional role, the balance
between water availability and water use directly influences human well-being, ecological
stability, and economic progress across water-dependent landscapes.

Nowhere is this more evident than in large river basins that sustain dense populations, expanding
agricultural frontiers, and rapidly growing industrial corridors. The Mahanadi River Basin stands



out as a strategically important hydrological system in India, spanning nearly 142,000 square
kilometres across Chhattisgarh and Odisha, and supporting millions of livelihoods. Its extensive
network of tributaries, such as the Seonath, Hasdeo, Mand, Ib, Ong, Tel, and Jonk connects
forested uplands, tribal heartlands, rich farmlands, mining clusters, and industrial zones.
Historically, the basin has been endowed with abundant rainfall and fertile soils, reinforced by
major reservoirs like Hirakud and Minimata Bango, enabling substantial irrigation development,
hydropower generation, and domestic water provision. These features are reflected in the basin’s
overall hydrological profile, which records an annual rainfall of around 1,291 mm and runoff
exceeding 66 BCM, as summarised in Table 1.

However, this natural abundance is increasingly challenged by demographic shifts, rapid
urbanisation, industrial growth, and changing rainfall regimes. Both Chhattisgarh and Odisha
have experienced significant population increases over the past five decades, accompanied by
changing settlement patterns. Urban centres in Chhattisgarh have grown particularly rapidly,
recording an urban CAGR of more than 3% prior to 2011. Odisha, though still predominantly
rural, has seen a steady rise in urban populations along the Mahanadi’s corridor and deltaic
regions. These transitions elevate domestic water requirements, expand municipal service
obligations, and increase pressure on both surface and groundwater sources. Domestic water
demand in the basin has risen sharply, for instance, in Odisha’s Mahanadi region alone, demand
increased from approximately 0.45 BCM in 2018 and is projected to reach nearly 0.72 BCM by
2050 (Table 1).

Agriculture continues to dominate total water withdrawals across the Mahanadi Basin. Nearly
40% of the basin’s area is under annual cropping, much of it devoted to rice, which is among the
most water-intensive crops cultivated in India. Despite receiving substantial monsoon rainfall,
agricultural withdrawals remain high throughout the year due to uneven rainfall distribution,
climatic uncertainties, and heavy dependence on controlled irrigation during critical crop stages.
Large-scale irrigation systems such as Hirakud, Mahanadi Reservoir Complex, and Hasdeo
Bango, have historically buffered seasonal shortages, but these systems are now strained by
sedimentation, rising evapotranspiration, and competing municipal and industrial demands. As
reflected in Table 1, surface irrigation withdrawals in Odisha alone exceed 8,000 MCM annually,
and rice cultivation accounts for roughly two-thirds of agricultural water use.

The most transformative shift in the basin’s water dynamics stems from rapid industrialisation.
Over the last two decades, both states have leveraged their mineral-rich landscapes to expand
thermal power generation, steel manufacturing, aluminium smelting, and large-scale mining
operations. Chhattisgarh’s thermal power capacity has grown above 15,000 MW, while Odisha’s
capacity has surpassed 7,000 MW. This surge has driven industrial water allocations upward at
an unprecedented rate, particularly for cooling needs in thermal power plants. Between 2007 and
2017, industrial water allocations in Chhattisgarh rose from about 307 MCM to more than 1,000
MCM for thermal power generation alone. Similar trajectories are observed across Odisha. As
noted in Table 1, the thermal power sector accounts for nearly 98% of the basin’s industrial water
use, illustrating its overwhelming dominance.



Table 1: Summary of Critical Water Use, Availability, and Basin Characteristics for the

Mahanadi River System

Category

Key Statistics

Rice Irrigation Demand

Rice consumes =
withdrawals.

9,584 MCM, ~64% of irrigation

Industrial Water Allocation
(Basin-wide)

Very high-use zones (>10 MCM) around Bhilai, Angul-
Talcher, Jharsuguda, Hirakud.

Industrial Sector Water
Demand (Mahanadi Basin)

Thermal power dominates at = 24,360 MCM /year (~98%
of total industrial use); Steel = 323 MCM; Aluminium = 7
MCM.

Domestic Demand Growth
- Chhattisgarh

Basin-wide domestic demand increased from ~1,135 MLD
(1991) to ~1,738 MLD (20m).

Industrial Demand -
Chhattisgarh (District-
wise)

Korba industrial demand rose to ~204.88 MCM (20mn);
Raigarh ~130.48 MCM; Durg previously peaked at
~346.63 MCM.

Water Supply Scenario -
Chhattisgarh (Industry)

Current supply: Surface = 28,619.5 MCM; Groundwater =
629 MCM; Future requirement adds = 1,938 MCM.

Basin-wise Diversion

Mahanadi has highest diversion = 2,028 MCM vs.
Godavari (195 MCM) and Brahmani (243 MCM).

Basin-wise Water Demand
(All Basins)

Mahanadi = 1,120 MCM (85% of total), Godavari = 145
MCM, Ganga = 45 MCM.

Odisha Water Balance | Total demand increases 54,990 - 84,163 MCM; net
(2001->2051) surplus drops to ~6,837 MCM.
Chhattisgarh Water | Usable surface water = 41,720 MCM; actual use ~18,249

Balance (Basin Resources)

MCM; groundwater resource = 14,548 MCM.

Population Drivers

Urban CAGR ~3.3%; rural ~1.59% (Chhattisgarh); Odisha
rural population dominates at 83%.

Projected  Scenarios -
Chhattisgarh (2050)

Base-case deficit ~2,812 MCM; High-growth deficit
~5,005 MCM; Conservation-case deficit ~2,773 MCM.

At the basin scale, the Mahanadi accounts for the vast majority of regional water diversion and
sectoral demand, contributing to about 85% of the total water demand among the major basins
assessed in the study. Surface water remains the primary source of supply, more than 95% of all
water use is supported by rivers and reservoirs. Yet, with growing domestic and industrial
pressures, reliance on groundwater is gradually increasing, especially in rural and peri-urban
areas where piped surface systems are limited. This trend raises concerns given that groundwater
in parts of the delta and coastal areas is vulnerable to salinity intrusion, seasonal decline, and
localised quality deterioration.



These pressures unfold in the context of significant economic growth in both states. Chhattisgarh
has nearly doubled its economy in real terms, driven by construction, energy production, and
mineral processing. Odisha has strengthened its industrial base, attracting manufacturing
investments and expanding service sectors. While these developments have generated
employment and economic diversification, they have also intensified competition for water in
industrial clusters such as Korba-Raigarh, Raipur-Durg, and Angul-Talcher, areas that are
already high-demand zones, as reflected in the industrial water statistics summarized in Table 1.

Collectively, the rising domestic demand, expanding irrigation requirements, surging industrial
withdrawals, and growing urban footprints underline the urgency for integrated, basin-wide
water management. The Mahanadi Basin is approaching a critical juncture where efficient
allocation, conservation, technological innovation, and policy reforms must converge to ensure
water security for future generations. This report presents a comprehensive assessment of these
supply and demand patterns, offering insights into demographic drivers, sectoral pressures,
hydrological trends, and future projections. The findings provide a robust foundation for
designing resilient, equitable, and sustainable water management strategies capable of
supporting the long-term prosperity of millions who depend on the Mahanadi River Basin.

On the demand side, irrigation still claims the largest share- via Hirakud commands and delta
networks-while rising municipal and industrial needs around Sambalpur, Jharsuguda, Angul,
Dhenkanal and the Bhubaneswar-Cuttack corridor intensify allocation trade-offs and heighten
the value of efficiency, reuse and seasonal storage. Odisha’s State Water Policy (2007), aligned to
basin-scale management principles, prioritizes drinking water and promotes integrated
planning, while ongoing initiatives such as a state-wide water-resources census aim to strengthen
data-driven decisions across irrigation, industry, fisheries and domestic supply. Together, these
supply-demand dynamics-seasonal flow, sediment-constrained storage, groundwater
dependence, urban-industrial growth, and policy reforms-frame the core management challenge
for the Mahanadi in Odisha.

The data presented in Table 2 highlights a steady and significant rise in water demand across all
major sectors of the basin. Domestic water use increases from 0.45 BCM in 2018 to 0.72 BCM by
2050, reflecting rapid population growth, expanding urban footprints, and improved service
levels. Livestock demand remains constant at 0.27 BCM throughout the projection period,
indicating stable livestock populations and relatively unchanged water requirements.
Agricultural demand shows the most pronounced increase, rising from 10.78 BCM in 2018 to
nearly 18 BCM by 2050, demonstrating the sector’s continued dominance and the high water
needs associated with food production in the region.

Industrial water demand also grows considerably, nearly doubling between 2018 and 2030 and
increasing further to 1.81 BCM by 2050, largely due to expanding industrialization and the
development of energy and manufacturing corridors. Overall, total water use climbs from 12.44
BCM in 2018 to 20.76 BCM by 2050, signalling rising pressure on available water resources.
Despite these increases, the utilizable water supply remains constant at 29.30 BCM, suggesting
limited scope for additional resource development.



The basin’s overall water balance, as shown in Table 2, narrows significantly over time from a
comfortable surplus of 16.86 BCM in 2018 to just 8.54 BCM by 2050. This shrinking buffer
indicates growing vulnerability to seasonal shortages, climatic variability, and competition
among sectors. These findings underscore the need for improved efficiency, demand
management strategies, and sustainable allocation frameworks to ensure long-term water
security.

Table 2: Estimated Water Use/Demand in Mahanadi Basin: Odisha

Domestic 0.45 0.55 0.72
Livestock 0.27 0.27 0.27
Agriculture 10.78 13.85 17.96
Industries 0.94 1.58 1.81
Total 12.44 16.25 20.76
Utilisable water | 29.30 29.30 29.30
l?;i:?clcla water 16.86 1305 8.54

2. DOMESTIC WATER REQUIREMENT

Chhattisgarh's total population was approximately 27.94 million or 29.43 million in 2020, with a
projected population of 29.49 million in 2021. In 2011, 16% of the population resided in urban
centers, a figure that rose to 23.24% urban and 76.76% rural in 2020. Odisha’s population in 2025
is estimated to reach approximately 46.8 million, showing an 11.4% increase from the 42 million
recorded in the 2011 census. Of this, most residents about 83%, live in rural areas, which equates
to roughly 38.4 million people. The urban population is projected to be about 8.4 million,
accounting for approximately 17-18% of the state’s total.

Population is an important driver of water demand in many sectors, especially domestic sector
and agriculture. Also, the way population drives water demand also depends on where the
population growth takes place. Urban population growth will have a much bigger positive impact
on demand for water as compared to that of rural population, for the same level of growth.
Analysis of data on population of urban and rural areas in Chhattisgarh part of Mahanadi River
basin for the period from 1971 to 2011 shows that the urban growth rate was very high during the
first two decades (1971-81 and 1981-1991) and came down and stabilized at an CAGR of 3.3 per cent
during the last decade (2001-11). However, the rural population growth rate has been fluctuating



between a lowest of 1.23 per cent per annum and 2.08 per cent per annum. For future projections,
an annual growth rate of 3.3 per cent was considered for urban areas and 1.59 per cent for rural
areas. The growth rate considered for rural areas is the average of the decadal growth rate for four
consecutive decades prior to 2011.

Odisha’s water demand is predominantly influenced by its large rural population, which
determines both current requirements and future projections for domestic water use.
Meanwhile, steady-though modest-urbanization in districts connected to the Mahanadi River is
expected to increase demand pressures for municipal water supplies, even while the population
growth remains gradual. The predominance of rural residency and slow urban growth in Odisha
means that policy and planning must focus on ensuring reliable water resources for rural
households, while also responding to incremental increases in urban demand, especially in the
context of the Mahanadi River basin.

The estimated and projected water demand in the Mahanadi Basin (Odisha), indicating a steady
rise in total water use from 12.44 BCM in 2018 to 20.76 BCM by 2050, mainly due to growing
agricultural and domestic requirements. Despite this increase, the utilizable water remains
constant at 29.30 BCM, leading to a declining overall water balance over time.

2.1 Domestic Water Requirement Norms

> Rural Areas: The established norm for rural areas is 4o litres per capita per day (LPCD) for
human consumption. This allocation covers specific needs: 3 LPCD for drinking, 5 LPCD for
cooking, 15 LPCD for bathing, 7 LPCD for washing utensils and house, and 10 LPCD for
ablution. For accessibility, one handpump or standpost is estimated to serve every 250
persons.

» Urban Areas: The Public Health Engineering Department (PHED) aims to provide a
minimum of 70 LPCD for the urban population. For Naya Raipur City, specific norms have
been adopted, with residential areas planned for 150 LPCD. General CPHEEO (Central Public
Health and Environmental Engineering Organisation) norms for Indian cities range from 70
LPCD for towns with piped supply but no sewerage, to 135 LPCD for cities with piped supply
and existing/contemplated sewerage, and 150 LPCD for metropolitan/mega cities with
sewerage. These figure typically include water for commercial, institutional, and minor
industrial uses, excluding an estimated 15% for unaccounted water.

» The past growth trends in rural and urban population estimated by the study and the
projected future population of Chhattisgarh, part of the Mahanadi basin, are given in Table
2. The estimated total population of the region in 2050 is 44,385,489 and of which 40.7 per
cent is expected to be in urban areas, higher a high urban population growth rate
considered for projections. Under the business-as-usual scenario, the urban domestic water
demand and rural domestic water demand are estimated to reach 898.60 MCM per annum
and 630.9 MCM per annum, respectively, in the year 2050. The corresponding figures for
the year 2030 were 497.6 MCM and 424.6 MCM, respectively.



Table 3: Past Growth Trends in Rural and Urban Population and Projected Growth in
Population in Chhattisgarh Part of the Mahanadi River Basin.

1971 | 85,56,927 | 75,603,825 | 9,93,102 - - - -

1981 | 1,02,60,759 | 85,59,653 | 17,0,106 |1971-81 | 0.0183 | 0.0124 | 0.0553
1991 | 1,31,27,369 | 1,0517,411 | 26,09,959 | 1981-91 | 0.0249 | 0.0208 | 0.0437
2001 | 1,55,12,277 | 1,18,86,398 | 36,25,878 | 1991-01 | 0.0168 | 0.0123 | 0.0334
2011 | 1,92,65,136 | 1,42,33,527 | 50,31,609 | 2001-11 | 0.0219 | 0.0182 | 0.0333
2050 | 4,43,85,489 | 2,63,32,978 | 1,80,52,511 | 2011-50 - 0.0155 | 0.0333

(Source: CWC, 2012 & 2013)

In the Odisha segment of the Mahanadi basin, domestic water demand exhibits a progressive

increase corresponding to demographic expansion and urban development trends. The

estimated domestic water use was 0.45 BCM (450 MCM) in the baseline year 2018, projected to
rise to 0.55 BCM (550 MCM) by 2030, and further to 0.72 BCM (720 MCM) by 2050 (Figure 1).
This incremental growth indicates a sustained escalation in per capita and total domestic water

requirements driven by urbanization, improved service coverage, and enhanced living

standards. Although the domestic sector accounts for a relatively smaller fraction of the total

water use compared to agriculture, its growth rate is notably higher, signifying an increasing

stress on available water resources and the necessity for efficient demand management within

Odisha’s portion of the Mahanadi basin.
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Figure 1: Past Growth Trends in Rural and Urban Population and Projected Growth in

Population in Odisha Part of the Mahanadi River Basin



2.1.1 District-wise Domestic water demand for the Mahanadi River Basin
Chhattisgarh

The analysis of the district-wise domestic water demand (Appendix I) reveals significant spatial
and temporal variations in both urban and rural areas across the Mahanadi Basin region of
Chhattisgarh. Over the two decades from 1991 to 201, the total domestic water demand rose
steadily due to population growth, urbanization, and improved access to water supply
infrastructure. The total demand increased from 1135.50 MLD in 1991 to 1738.33 MLD in 2011,
showing a clear upward trend. However, the rise in urban demand was more pronounced than
in rural areas, emphasizing the accelerating pace of urbanization across the basin districts.

In the northern and central districts, moderate but steady growth was observed. Districts such
as Balod, Baloda Bazar, and Bemetara showed a consistent rise in both urban and rural water
needs. For instance, Balod’s total demand increased from 8.24 MLD in 1991 to 10.23 MLD in 2011,
reflecting balanced growth in both sectors. Similarly, Baloda Bazar’s total demand reached 20.12
MLD in 2011, with rural areas contributing significantly due to agricultural-based livelihoods
and dispersed settlements. Bemetara also recorded increasing trends across all blocks, pointing
to gradual urban expansion and better rural water supply systems.

The Bilaspur and Durg districts emerged as major centers of domestic water demand, driven by
dense populations and rapid industrial-urban growth. Bilaspur’s Bilha and Takhatpur blocks
registered significant rises, Bilha rose from 48.24 MLD in 1991 to 87.40 MLD in 201, indicating
growing urban concentration and service sector development. In Durg district, the Durg block
alone accounted for 139.06 MLD in 2011, with nearly 9o percent of the demand being urban. The
rising figures in Patan and Dhamdha also reflect peri-urban growth driven by proximity to
industrial clusters and expanding residential areas (Appendix I).

In contrast, southern districts such as Gariabandh and Kanker demonstrated relatively lower
total water requirements, reflecting their smaller populations and limited urban centers. Blocks
like Chhura and Mainpur in Gariabandh showed marginal increases, primarily in rural demand,
while Kanker and Narharpur recorded moderate rises due to growing administrative and
service-based settlements. These districts, with their large forest cover and dispersed habitation,
display lower per capita consumption rates compared to the central plains.

The Korba and Raigarh districts reflected the combined effect of industrial growth and urban
expansion on domestic demand. In Korba, urban water demand surged sharply in Katghora and
Korba blocks, reaching 27.61 MLD and 31.88 MLD respectively in 2011. Similarly, Raigarh’s urban
areas, especially in Raigarh and Pussore blocks, exhibited rising demands driven by industrial
township development and population inflow. This indicates the dual role of industrialization,
not only in increasing employment and settlement density but also in intensifying urban water
needs.

In eastern and northern tribal districts such as Jashpur, Surajpur, and Koriya, domestic water
demand remained relatively low but consistently rising. For instance, Jashpur’s Pathalgaon
block increased from 10.94 MLD in 1991 to 14.93 MLD in 2011, while Koriya’s Baikunthpur block



rose to 13.35 MLD in the same period. These trends suggest gradual improvement in household
water access even in less urbanized areas, reflecting the impact of state rural water supply
programs and infrastructural outreach.

The Raipur district stands out with the highest domestic demand, largely due to its role as the
state capital and economic hub. Dharsiwa block’s demand rose dramatically from 78.49 MLD in
19901 to 170.71 MLD in 2011, mainly driven by urban consumption. Arang and Abhanpur also
witnessed growing demands linked to suburban growth and infrastructural expansion. The
figures for Raipur illustrate the spatial shift from rural-dominant consumption toward a
predominantly urban-based demand system, characteristic of rapid metropolitan growth.

Overall, the analysis of all districts highlights a clear pattern of rising domestic water demand
with time, where urban areas experienced the sharpest increases due to migration,
industrialization, and lifestyle shifts. Rural areas, though slower in growth, also showed steady
improvement in accessibility and usage. The results underline the urgent need for integrated
water management planning that addresses both urban expansion pressures and equitable rural
supply. Continuous monitoring and infrastructure enhancement will be essential to ensure
sustainable water security across all districts and blocks in the Mahanadi Basin (Appendix I).

3. INDUSTRIES IN THE MAHANADI RIVER BASIN

3.1 Overview

Industrial development has long been promoted by both the state and central governments as
a key strategy for achieving economic transformation in relatively underdeveloped states such
as Chhattisgarh and Odisha. Over the past two decades, both states have witnessed significant
growth in their Gross State Domestic Product (GSDP), reflecting broader improvements in
economic activity and production capacity. In real terms, the size of Chhattisgarh’s economy
has doubled (100%), while Odisha’s has expanded by nearly 75% since the fiscal year 2004-05
(Directorate of Economics and Statistics, Government of Chhattisgarh, 2015; Planning and
Coordination Department, Government of Odisha, 2015).

Agricultural productivity has also improved in both regions, though at differing rates.
Chhattisgarh’s agricultural output has nearly doubled, whereas Odisha has experienced a more
modest 23% increase during the same period. It is worth noting, however, that a decade ago,
Chhattisgarh’s agricultural output was only half that of Odisha’s, indicating that while progress
has been substantial, a gap still exists in agricultural base and capacity (Directorate of
Economics and Statistics, Government of Chhattisgarh, 2015).

In the industrial sector, growth patterns vary considerably. Odisha’s mining sector expanded by
approximately 91%, reflecting the state’s rich mineral base and ongoing extraction activities. In
contrast, Chhattisgarh’s mining sector grew at a relatively moderate rate of 31%. Meanwhile, the
construction sector in Odisha expanded by about 76%, while Chhattisgarh recorded an
exponential rise of nearly 316%, largely driven by rapid infrastructure development and
industrial investments.



The tertiary or service sector has emerged as a significant contributor to growth in both states,
with expansion rates of approximately 110-120%. Although industrial growth has undoubtedly
contributed to overall prosperity, the services sector now appears to be the dominant driver of
economic advancement in both regions (Planning and Coordination Department, Government
of Odisha, 2015).

Despite this progress, structural disparities remain evident. In Chhattisgarh, the share of
industry in GSDP has declined from 44.1% to 38.8%, suggesting a relative slowdown in industrial
expansion. Conversely, Odisha’s industrial share has remained relatively stable, averaging
around 23.5% over the same period. The share of the tertiary sector has increased by about 5%
in both states, reflecting a transition toward service-based economies. However, this shift
indicates uneven development, as the tertiary sector employs a smaller workforce, while
agriculture continues to support most of the population (Directorate of Economics and
Statistics, Government of Chhattisgarh, 2015; Planning and Coordination Department,
Government of Odisha, 2015). In terms of agriculture’s contribution, Chhattisgarh recorded a
1.5% increase in the sector’s share of the economy, keeping pace with the state’s overall growth,
whereas Odisha experienced a 3.4% decline. This divergence underscores differences in sectoral
priorities and policy outcomes between the two states.

The following section provides a state-specific analysis, drawing primarily from the Economic
Surveys of Chhattisgarh and Odisha, with a particular focus on the secondary (industrial) sector.
This includes an assessment of power generation, manufacturing, especially iron and steel
production, and mining activities. These industries are emphasized due to their substantial
share in state output and their significant demand for water resources, necessitating a critical
review of current allocation and management strategies.

The distribution of industrial water allocations within the Mahanadi Basin (Table 4) shows a
pronounced clustering of high-demand industrial users in regions with established heavy
industrial infrastructure and proximity to major surface water reservoirs. The Bhilai-Korba-
Jharsuguda-Angul corridor forms the industrial heartland of the basin, characterized by steel,
aluminium, and thermal power plants that demand substantial and continuous water supplies.

e High allocation zones (=10 MCM): are dominantly found near Hirakud Command,
Bhilai Steel Plant, Angul-Talcher Industrial Belt, and Jharsuguda, reflecting the
concentration of large-scale industrial operations that rely on major irrigation reservoirs
or river intakes for cooling and processing needs.

e Moderate allocation areas (1-10 MCM): occur across smaller industrial clusters in
Korba, Raigarh, and western Odisha, typically associated with secondary industries such
as cement, sponge iron, and chemical units.

e Low allocation zones (s1 MCM): are dispersed across southern and central
Chhattisgarh, indicative of smaller industries that depend on local surface or
groundwater sources.

e Data-deficient (Water Info N/A): shows regions where industrial water abstraction is
either unmonitored or unreported, suggesting the need for improved data management
and regulatory oversight.



Table 4: Industrial Water Allocations within the Mahanadi Basin

Category of | Allocation Spatial Distribution Remarks / Observations
Industrial Range (Major Concentration
Water (MCM) Areas)
Allocation
Low Allocation | Upto1 Scattered across the western | Typically allocated to small-
MCM and central basin, especially | and medium-scale
near minor industrial | industries, including food
clusters in Raipur, Dhamtari, | processing  and  light
and small-scale industrial | manufacturing.
belts

Moderate 1-10 MCM | Concentrated near industrial | Medium-scale  industries

Allocation towns such as Korba, | like sponge iron, cement,
Raigarh, Jharsuguda, and | and power plants.

Angul
High Allocation | More than | Clustered near  Bhilai, | Major heavy industries,
10 MCM Rourkela, Angul-Talcher, | steel, aluminum, and
Jharsuguda, and the Hirakud | thermal power sectors
region dominate.

Water Info N/A | — Scattered occurrences; | Reflects gaps in industrial
limited data points across | water data reporting or
northern Chhattisgarh and | unregulated extraction.
western Odisha

Major — Hirakud, Hasdeo Bango, | Key competing users of

Irrigation Tandula,  Sondur, and | basin water alongside

Projects (for Mahanadi delta irrigation | industries.

reference) systems

3.2 Economic Profile and Sectoral Development of Chhattisgarh

3.2.1 Overview of Economic Growth

Chhattisgarh has experienced significant economic expansion over the past decade. The state’s

Gross State Domestic Product (GSDP) at current prices increased from Rs. 478,620 million in

2004-05 to Rs. 1,856,820 million in 2013-14, representing a nominal annual growth rate of 14.5%

and an estimated real growth rate of around 10% (Directorate of Economics and Statistics,

Government of Chhattisgarh, 2015).

The economic structure of the state shows notable diversification. The tertiary sector,

encompassing transport, communication, banking, real estate, and other services, now accounts

for approximately 40% of Chhattisgarh’s total GSDP. The industrial sector, which includes

manufacturing, mining, construction, and power generation, contributes about 39%, reflecting

the state’s growing industrial base. Meanwhile, although the agricultural sector has expanded

in recent years, its relative share has been overshadowed by faster growth in tertiary activities.




3.2.2 Sector-Wise Economic Structure

The sectoral composition of Chhattisgarh’s economy between 2004-05 and 2013-14 is
summarized in Table 5. The data indicate a broad-based increase in real output across all
major sectors, with particularly strong growth observed in construction and the tertiary
sector.

3.2.3 Power Sector Development

Chhattisgarh is recognized as a power-surplus state, with electricity generation contributing
substantially to its revenue base. The Korba district, often referred to as the “Power Capital of
India”, is the primary center of power production. As of January 2015, the state had an installed
thermal power capacity of 10,683 MW, comprising 6,413 MW from private producers and 4,270
MW from state and central units (Directorate of Economics and Statistics, Government of
Chhattisgarh, 2015, p. 99). This capacity expanded to 15,802 MW by January 2017, indicating a
nearly 48% increase within two years, la