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Conference on Sediment Management in Indian Rivers

1.0

Foreward

Rivers are natural channels to drain water from highlands to lowlands and seas. Over time, the highlands of an area get worn down. The material
thus eroded is utilized further downstream to build banks and flood plains. As the river flows from high gradient to low gradient, its stream power is lost
proportionately, inducing thereby silt deposition enroute. Siltation process is subjected to several factors including physiography, geology, meteorology,
hydrology and flow characteristics of the particular reach. In general, there is erosion in the upper reach and deposition in the lower reach because of
which morphological changes manifest in middle and lower reaches of a river.
Since ancient times, the soils brought down by the rivers from the hills were a boon as they formed the vast fertile lands in the plains for
civilizations to flourish. Big towns were located on the banks of rivers to meet needs of water. Over the years, silting of rivers has assumed serious
proportions. As of now there is also a notion that flood problems are on rise. Rising trend of flooding is generally ascribed to reduced carrying capacity
of rivers on account of silt deposition in river beds.
1.1

Effect of River Training Works on Sedimentation

Embankment has been adopted universally by all flood affected countries to provide protection to areas under threat of flooding. However,
river drops extra silt during flooding due to reduced velocity upon spreading on flood plains. Such deposited silt acts as natural manure for flood plain.
Flood plain area is restricted due to construction of embankments. Therefore, confining river course between embankments not only prevents silt from
spreading on total flood plain area but also causes aggradation of river bed due to deposition of entire silt on much smaller embanked areas.
Embankments are not the only reasons for siltation and aggradation of river bed, There are many other reasons due to which such siltation / aggradation
of river bed takes place. However, the process is somewhat accelerated when river is embanked from both sides.
1.2 Effect of Construction of Structures like Dam, Barrages etcon River Sedimentation
Dams / barrages constructed on rivers alter the equilibrium of flow of water and sediment in alluvial channels. Construction of dams reduces the
velocity of water in upstream thereby causing aggradation. Relatively silt free water released through the spillway, causes erosion downstream of the
spillway.
Though the reservoirs created due to dam construction tend to decrease the magnitude of flood flows by moderating them but regrettably, it is
estimated that over 50% of the world’s reservoir storage capacity could be lost due to sedimentation within the next few decades.
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1.3 Effect of Sand Mining on River Sedimentation
Mining of sand is proposed at an optimum level for removing excessive sediment deposit in rivers. However, unscientific sand mining depletes
the mineral at rates at which the river system cannot replenish it. Excessive mining undermines the ability of riverbeds and riverbanks to support the
infrastructure built on them, such as bridges, electricity poles and buildings, because it weakens the structural integrity of the sand.
Thus, we need to pursue our schemes which are sustainable ecologically and environmentally in order to ensure prosperity to the posterity.

1.4

Remedial Measures of River Sedimentation

The method of minimizing siltation may be of two folds- one that is required in the catchment and the other in the river itself.
(a) Methods to be adopted in catchment may includeAn effective and permanent method of sediment control is soil conservation in the catchment which includes the following practices;
I.
Afforestation and forest management
II.
Regrading and grassland management
III.
Cultivation practices, such as crop rotation, increasing organic matter, mulching, seasonal cover crops, contour cultivation,
strip cropping and terracing.
IV.
Gully control and check dams- contour bunding and trenching.
(b) Methods to be adopted in river itself1.
Storage Reservoirs
2.
Desilting basins.
3.
River training works for local sediment control e.g submerged- vanes, bed bars, bundalling etc
4.
Desilting- There are different methods of desilting such as flushing, sluicing, siphoning, dozing, dredging etc.
1.5

Committee / Seminars / Expert Committee on Sedimentation of Rivers.

Attempts towards understanding of aggradation and degradation process in river beds have been done in the past. Many Committees have been
constituted and seminars held in this respect. Brief summary of some of them are as under:-
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1.5.1

Committee to Study Problems of Siltation in Rivers (Mittal Committee)
Ministry of Water Resources set up a multi-disciplinary Committee (Mittal Committee) in year 2001 under the Chairmanship of Dr. B.K.
Mittal, Former Chairman, Central Water Commission, to identify cause and extent of siltation in rivers, suggest measures to minimize siltation,
examine as to whether desilting is a technically feasible measure to minimize magnitude of floods in rivers, suggest appropriate technology/ methods
of desilting of rivers if found technically feasible, find economic viability of desilting of rivers, propose a realistic operational programme in a timebound manner and other related aspects. The Committee concluded that :
o
o
o

The dredging in general has been found to be inadequate and should not be resorted to, particularly in major rivers;
There are of course some locations such as tidal rivers, confluence points and the likes, which can be tackled by desilting after thorough examination;
The selective dredging is suggested depending upon local condition; and (iv) Desilting of river can marginally minimize the magnitude of flood and be
effective only for a short period.

1.5.2

Task force for flood Management / Erosion Control
A Task Force under the Chairmanship of Chairman, CWC to look into the problem of recurring floods in Assam and neighboring States as
well as Bihar, West Bengal and Eastern Uttar Pradesh was set up by MoWR, Government of India in the year 2004.
The Task Force, considering various aspects and the cost involved in desilting of rivers by earth moving equipment or the dredgers,
recommended that desilting operations may be carried out for improvement of carrying capacity of drainage channels downstream of the sluices at
their outfall into the rivers and in upstream reaches selectively, if absolutely essential. Desilting at the mouth of the tributaries out falling into the
main rivers, at the mouths of the rivers out falling into the sea and at other critical locations may also be taken up selectively after detailed studies.
1.5.3

ONGOING / RECENT WORK OR COMMITTEES ON SILTATION OF RIVERS AND ITS REMEDIAL MEASURES

1.5.1 Ministry of Water Resources constituted an Expert Committee on Erosion and Siltation in Rivers (ECESR) in May, 2016 under the
chairmanship of Director, CWPRS to study the problems of erosion, siltation and requirement of desiltation/ dredging of rivers, particularly,
Ganga and Brahmaputra rivers and suggest remedial measures.
1.5.2 MoWR, RD&GR has also constituted a committee to prepare guidelines for desiltation of River Ganga from Bhimgauda (Uttrakhand) to
Farakka (West Bengal)under the Chairmanship of Shri Madhav Chitale (Expert Member, NGRBA) in July, 2016. The other members of
the committee were : Secretary, Ministry of Water Resources, River Development & Ganga Rejuvenation, Secretary, Ministry of
Environment, Forests & Climate Change and Dr. Mukesh Sinha, Director, Central Water and Power Research Station, Pune. The committee
was asked to establish difference between desilting and sand mining and also to establish need for desilting for ecology and e-flow of river
Ganga. The Committee submitted its report in February, 2017.
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1.5.3. Recently, morphological studies of some Indian rivers under Plan Scheme “ R & D Programme in Water Sector” have also been awarded by
CWC to IIT Roorkee (Ganga, Sharda and Rapti), IIT Delhi (Kosi, Bagmati and Yamuna), IIT Guwahati (Brahmaputra, Subansiri and
Pagladia), IIT Madras (Krishna and Tungbhadra), IIT Kharagpur (Mahanadi, Mahananda and Hoogly) and SVNIT Surat (Tapi). The report is
awaited.
1.6

Need for a Sediment Management Policy

In view of above it can be concluded, that although considerable research has been done in India on siltation and sedimentation, but much still
remains to be done. Silt management has become an issue with multi-dimensional aspect such as river health, flooding, navigation etc. To tackle this
problem the Hon’ble Minister (WR, RD & GR) desired to take steps towards formulation of an appropriate policy.
To this end, the Ministry of Water Resources, River Development & Ganga Rejuvenation (MoWR, RD & GR), Government of India organised
a One-Day Conference on ‘Sediment Management in Indian Rivers’ on March 17, 2017 at Central Soil & Materials Research Station (CSMRS),
HauzKhas, New Delhi, under the guidance of Hon’ble Minister (WR, RD & GR) Sushri Uma Bharti with the objective to comprehensively deliberate
issues related to sedimentation of Indian rivers with all the stake-holders and develop an appropriate policy.
Several top professionals in the field of water resources management participated in this event in addition to organizations under the MoWR,
RD & GR, namely Central Water Commission (CWC), Central Water & Power Research Station (CWPRS), National Institute of Hydrology (NIH),
Central Soil & Materials Research Station (CSMRS), Ganga Flood Control Commission (GFCC), Brahmaputra Board (BB), Farakka Barrage Project
(FBP), Central Ground Water Board (CGWB), National Project Construction Company (NPCC), Water & Power Consultancy Services India Ltd.
(WAPCOS) etc.
This Conference also had widespread participation from various stakeholder groups, like Ministry of Environment & Forest and Climate
Change, Ministry of Urban Development, Ministry of Agriculture & Farmers Welfare, Department of Science and Technology, Ministry of Earth
Sciences etc. Representation from various State Governments vulnerable to endemic flooding like Bihar, Jharkhand, West Bengal and Assam etc;
various educational institutions such as Indian Institute of Technology (IIT) Roorkee, IIT Delhi, TERI University; and Non-Governmental
Organizations working in water resource sector also attended this Conference and enriched its deliberations.
Around 250 participants attended the Conference and took part in its deliberations, making it a very successful event.
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Inaugural Session
2.0
Inaugural Session
Inaugural session was chaired by Sh. Narender Kumar, Chairman, Central Water Commission. Other dignitaries present on the dais were Prof. A. K.
Gosain, IIT Delhi, Sh. S. Masood Husain, Member (WP & P), CWC, Sh. Sanjay Kundu, Joint Secretary (PP), MoWR, RD &GR and Dr. Hasan
Adbullah, Director, CSMRS. After their felicitation with bouquets of flowers, Conference was inaugurated by lighting the lamp by the dignitaries
present on the dais
2.1
Welcome Address by Sh. Sanjay Kundu, JS(PP), MoWR, RD & GR
Sh. Sanjay Kundu, JS(PP) welcomed the audience and explained the objective of the conference. He intimated that this conference is a part of series of
conference aimed at evolving policies on emergent water issues. He informed that after the present conference on Sedimentation Management,
conferences on issues of Waste Water, Tourism Potential of Dams and Water as Business Model shall be organized subsequently.
2.2
Address by Sh. Narender Kumar, Chairman, CWC
Sh. Narender Kumar, Chairman CWC explained the concept of sedimentation and its importance in his address. He gave an excellent overview of the
subject, elucidating the various technical and other issues involved in Sedimentation Management in Indian Rivers.
2.3
Address by Prof. A. K. Gosain, IIT Delhi
Prof A. K. Gosain, IIT Delhi gave an holistic explanation of the issues involved. He explained that silt management is apart of basin management and
unless the water is managed on the basis of river basins rather than political boundaries, these issues are not likely to be sorted out.
2.4
Vote of Thanks by Dr. Hasan Addullah, Director, CSMRS
Concluding the inaugural session, Dr. Hasan Addullah, Director, CSMRS thanked the participants and wished for the fruitful deliberations in the
conference.
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3.0

Technical Session-I (10:15-11:45 Hrs)

Topic: Sedimentation in Indian Rivers- Status, Challenges and Opportunities
Chairman- Sh. A.K. Sinha, Chairman GFCC
Rapporteur- Sanjay Kumar Singh, Director, CWC, Ram Jeet Verma, Director, CWC
3.1

Following presentations were made in this session:
3.1.1.

Understanding River Sedimentation-When to Intervene
Name of Presenter- Dr. R. G. Patil, Scientist D, CWPRS

3.1.2

Scientific Approach for Sediment Management
Name of Presenter- Mr. Pankaj Mani, Scientist E, NIH

3.1.3.

Sedimentation in River Ganga in Bihar
Name of Presenter- Sh. Ravinder Shankar, Govt. of Bihar

3.1.4.

Erosion and Siltation in Ganga River
Name of Presenter- Dr. Z Ahmed, IIT Roorkee

3.1.5.

Fairway Development Case Study National Waterway - I
Name of Presenter- Sh. Sanjay Gangwar, Member Technical, IWAI

3.1.1 Understanding River Sedimentation-When to Intervene Dr. R. G. Patil, Scientist D, Central Water & Power Research Station
(CWPRS) introduced the concepts like morphology and sedimentation transport in his presentation. He also explained the sedimentation characteristics
and other related issues of Ganga River for the reach from Haridwar to Farakka Barrage.
3.1.2 Scientific Approach for Sediment Management -Mr. Pankaj Mani,
Scientist E, National Institute of Hydrology (NIH), Roorkee, in his
presentation, brought out the shortcoming of the existing approach to Sediment Management and advocated the remote sensing data based scientific
approach to Sediment Management
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3.1.3 Sedimentation in River Ganga in Bihar -Sh. Ravinder Shankar, Govt. of Bihar explained the siltation and consequent flow congestion of
Ganga river in Bihar State leading to flood situation in his presentation.
3.1.4 Erosion and Siltation in Ganga River -Dr. Z. Ahmed, Professor, IIT Roorkee explained erosion and siltation in Ganga River near Patna on the
basis of studies carried out by IIT Roorkee in his presentation. He concluded that there is no clear trend of sediment accumulation leading to floods in
the Ganga River stretch near Bihar.
3.1.5. Fairway Development Case Study National Waterway – I - Sh. Sanjay Gangwar, Member Technical, Inland Waterway Authority of India
(IWAI), in his presentation, explained the works being carried out for maintaining navigability of the waterway with special reference to National
Waterway-I and works proposed in this regard.

3.2

Recommendations:
3.2.1

Erosion, Transportation, Sorting and Deposition of silts in rivers is a natural process. The flood plain areas of the rivers and lakes
need to be preserved to absorb sediments and to attenuate flood peaks. If river training measures are disconnecting lakes and
flood plains, these should be modified.

3.2.2

Sometimes, tributaries bring huge amount of sediments and deposit it near the confluence point with main river. Main river, in
such cases, is unable to flush through the deposited sediments and causes flooding in nearby areas. In such cases, dredging or
river training works etc. may be required.
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3.2.3

Identification and quantification of sediment contributing area and managing catchment erosion using sediment balance study/
remote sensing data.

3.2.4

IWAI should adopt suitable measures for improvement of water depth during lean flow for waterway after comprehensive study
by involving all stake holders.

3.2.5

Morphological study conducted by IIT, Roorkee shows that monthly suspended sediment load is found maximum in the month of
August at both the Gandhighat and Hathidah gauging stations and erosion occurs in the Ganga river in the month of Sept &
October in this reach. Further study is required considering the effect of tributaries with more comprehensive data.

3.2.6

It was revealed that manmade waterway constriction such as bridges, river training works and barrages have impact on increasing
siltation in their upper reaches. Detailed study is required for assessing its impact on silt management and consequent
modification in structural design.

3.2.7

Sedimentation study should be conducted for all the river basins. There is need to develop silt management plan involving all
stake holders through capacity building and international collaborations.

3.2.8

There is a need of National Sediment Management Policy to address the silt management in Indian Rivers.
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4.0

Technical Session-II (12:00-13:30 Hrs)

Topic:

Soil Conservation, Catchment Area Treatment & Others

Chairman:

Professor Vinod Tare, IIT – Kanpur

Co-Chairman: Mr R.K. Pachauri, CE,EMO, CWC
Rapporteur:

Guru Prasad, Dy. Director, CWC, Amit Mittal, Assistant Director, CWC

4.1

Following presentations were made in this session:

4.1.1

Status of Sedimentation of Reservoirs in India
Name of Presenter- Mr. A. Majumdar, Asstt. Director, WS & RS Dte, CWC

4.1.2

Watershed Prioritization of Simsang sub-basin in Meghalaya using Watershed Erosion Response Model
Name of Presenter- Sh. D. J. Borgohain, SE, Brahmaputra Board

4.1.3

Catchment Area Treatment in River Valley Projects
Name of Presenter- Mr. A. Majumdar, Asstt. Director, Ws& RS Dte., CWC

4.1.1
Status of Sedimentation of Reservoirs in India- In his presentation, Mr. A. Majumdar, Asstt. Director, Watershed & Reservoir
Sedimentation (WS & RS) Directorate, Central Water Commission (CWC) explained the status of sedimentation in various reservoir of India which are
being monitored by WS & RS Dte, CWC.
4.1.2
Watershed Prioritization of Simsang sub-basin in Meghalaya using Watershed Erosion Response Model Sh.
D.
J.
Borgohain, Superintending Engineer (SE), Brahmaputra Board referring to the phenomenon of very high erosion in North eastern region, in his
presentation, explained the benefits of using Watershed Erosion Response Model method for prioritization of watersheds for soil conservation.
4.1.3
Catchment Area Treatment in River Valley Projects Mr. A. Majumdar, Asstt. Director, WS & RS Dte., CWC explained
Catchment Area Treatment as an important method of reducing silt load in the rivers in his presentation.
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Technical Session-II
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4.2

Recommendations
4.2.1

Monitoring and control of sedimentation is critical in the management of any major reservoir project.

4.2.2

Erosion and transportation are inherent phenomenon and it is obvious that reservoir sedimentation can never be stopped but with
good effort can be retarded considerably.

4.2.3

Basic methods available for control are:
4.2.3.1
Reduction in sediment yield from the catchment.
4.2.3.2
Reduction in the rate of accumulation of sediment in the reservoir.
4.2.3.3
Physical removal of already deposited sediment.
4.2.3.4
Develop Reservoir Sedimentation Indices region-wise.
4.2.3.5
Checking of soil erosion in the source areas of catchment and their subsequent inflow to the reservoirs.
4.2.3.6
Various Soil Conservation methods can be adopted which are as under
4.2.3.6.1
Agronomic Measures: Crop Rotation, Strip Cropping, Contour Ploughing,Checking Overgrazing.
4.2.3.6.2
Vegetal Processes: Soil conservation through Afforestation, Cultivation of grasses (Ley Farming), Retiring the
Land.
4.2.3.6.3
Engineering Practices: Construction of ponds and reservoirs, Contour Terracing, Construction of check dams.

4.2.4

Amongst the very high vulnerable areas, prioritization on schemes can be done as per priority list as per WERM values.

4.2.5

Various measures can be taken for decreasing soil erosion

4.2.6

Construction of dams reduces silt carried to the flood plain as observed in Dhansiri sub-basin by IITG in their pilot project.

4.2.7

The eroded material can be quantified based on additional parameters such as rainfall intensity etc using Universal Soil Loss
Equation (USLE).
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5.0

Technical Session-III (14:30-16:00 Hrs)

Topic:

Sand Mining/ Dredging

Chairman:

Professor A. K. Gosain, IIT – Delhi

Rapporteur:

Dr. S.K. Jain, NIH

5.1

Following presentations were made in this session:
5.1.1.

Dredging for Sediment Management in Bihar
Name of Presenter- Mr. Muralidhar Singh, WRD, Bihar

5.1.2.

Modelling for Sand Mining and Dredging
Name of Presenter- Mr. T. Nagendra, Scientist-E, CWPRS

5.1.3.

Dredging Industry perspective
Name of Presenter- Mr. Gaurav Chopra, ED, Cleantec Infra Pvt Ltd.

5.1.4.

Sediment Management in Rivers – Farakka Barrage
Name of Presenter- Mr. A. K. Singh, GM, Farakka Barrage

5.1.5.

Presentation on Sand Mining
Name of Presenter: Mr. S. K. Singh, Dy. Director, MoEF& CC

5.1.1.
Dredging for Sediment Management in Bihar - Mr. Muralidhar Singh, Water Resources Department (WRD), Bihar Singh
introduced the characteristics of river sediments in Bihar and explained the method of selective dredging for managing the floods in his presentation.
5.1.2.
Modeling for Sand Mining and Dredging- Mr. T. Nagendra, Scientist-E, Central Water and Power Research Station (CWPRS), Pune
explained various theories and scientific methodology for sediment transport in his presentation and stressed on the need for proper model analysis
before using dredging as a measure for navigability of channels / flood control / sand mining etc..
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5.1.3.
Dredging Industry Perspective- Mr. Gaurav Chopra, Executive Director (ED), Cleantec Infra Pvt Ltd explained the dredging industry’s
perspective and also gave practical dredging solutions with various case studies in his presentation.
5.1.4.
Sediment Management in Rivers – Farakka Barrage dredging near Farakka Barrage in his presentation.

Mr. A. K. Singh, GM, Farakka Barrage explained various issues related to

5.1.5.
Presentation on Sand Mining- Mr. S. K. Singh, Dy. Director, MoEF& CC explained the initiatives undertaken by MoEF& CC in the
field of Sand Mining in his presentation.

5.2

Recommendations:
5.2.1

Systematic River monitoring and data collection programme for the river is necessary for the modelling which can effectively
regulate sand mining/dredging activity.

5.2.2

Sand mining may be undertaken scientifically considering location, morphology, developmental activities etc.

5.2.3

Identify some critical stretches in the rivers for carrying out modelling.

5.2.4

Comprehensive modelling is required to be carried out for sand mining/dredging using appropriate mathematical model.
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5.2.5

Assessment of the impact of sand mining /dredging on the river hydrodynamics and morphology need to be done using
appropriate modelling tools.

5.2.6

Study consequences in details before taking up major modification in river channel.

5.2.7

The dredging in river bank must have large perspective and futuristic planning.

5.2.8

A policy is required to be framed for removal of the sediment from the embarked rivers.

5.2.9

Master planning of rivers should be undertaken in line of the town master planning.

5.2.10.

Document all success stories of river sand mining.
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6.0
Topic:

Technical Session-IV
Framework for Sediment Management Policy

Chairman- Mr. Sanjay Kundu JS (PP), MoWR, RD& GR
Co-Chairman-Mr Bhopal Singh, CE,HRM,CWC
Rapporteur- Mr. S.K.Sharma SJC (PP), MoWR, RD& GR

6.1

Following presentations were made in this session:

6.1.1.

Sediment Management Policy
Name of Presenter- Shri Ravi Shanker, CE, P&D

6.1.2.

Framework for Sediment Management Policy
Name of Presenter
Dr. M.K. Sinha, EM, NCA &Director,CWPRS

6.1.3.

Desiltation / Drainage improvement in Main Ganga Stem
Name of Presenter
Shri Manoj, GFCC

6.1.4.

Morphological study of River Kosi, Bagmati& Yamuna using Remote SensingTechniques
Name of Presenter- Shri Gaurav Pakhale, Research Scholar, IIT Delhi

6.1.5.

Discharge of Sediment in Urban Areas
Name of Presenter: Shri Rohit Kakkar, Deputy Advisor, MoUD

6.1.1.
Sediment Management PolicyShri Ravi Shanker, Chief Engineer (CE), Planning & Development (P&D), Central Water
Commission (CWC) explained various policy issues in Sediment Management for Indian Rivers in his presentation. He stressed on the need to have
National Sediment Management Policy for Indian Rivers and gave many suggestions in this regard.
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6.1.2.
Framework for Sediment Management Policy - Shri. M. K. Sinha, Executive Member (EM), Narmada Control Authority (NCA)&
Director,
CWPRS, in his presentation, discussed many aspects of sediment management in Indian Rivers and gave recommendation for the draft
National Sediment Management Policy for Indian Rivers.
6.1.3.
Desiltation / Drainage improvement in Main Ganga Stem –In his presentation, Shri Manoj, Ganga Flood Control Commission
(GFCC) put forth many issues on flooding and siltation in Ganga rivers and also gave recommendations to manage these issues as well suggestions for
National Sediment Management Policy.
6.1.4.
Morphological study of River Kosi, Bagmati& Yamuna using Remote Sensing Techniques- Shri Gaurav Pakhale, Research Scholar,
IIT
Delhi presented the results of a morphological study of River Kosi, Bagmati& Yamuna using RemoteSensing Techniques awarded by CWC to
IIT Delhiin his presentation. He stressed upon the need for having freely available river hydrological data.
6.1.5.
Discharge of Sediment in Urban Areas- Shri Rohit Kakkar, Deputy Advisor, Ministry of Urban Development (MoUD)
stated that
urbanization is one of the biggest source for increase in the sediment load of nearby streams / rivers and welcomed the proposal of developing National
Sediment Management Policy.

6.2

Recommendations:
6.2.1

Sediment Management is multi dimensional issue involving different stakeholders. The mandate for sediment management is
with various Central Ministries such as MoWR, RD & GR, MoEF& CC, Ministry of Shipping, State Governments etc. A high
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level committee under the chairmanship of Hon’ble Minister (WR, RD & GR) may be constituted to evolve National Silt
Management Policy.
6.2.2

The measures to be adopted for sediment management of river should be based on morphological stage of the river.

6.2.3

Flood control by desilting / dredging is not a permanent solution. It should be undertaken if justified by technical and financial
comparisons of the alternative flood mitigation measures.

6.2.4

Encourage research and development to comprehensively understand erosion and sedimentation processes. Improvements needed
in design of channels, structures like silt excluders etc. and arrangements to pass the incoming sediment safely downstream of the
dams/ barrage structures. River Hydrological Data should be made more freely available to spur the research work in the area of
sediment management.

6.2.5

Under institutional strengthening there is need to establish River Basin Authority for all basins. Institutions like GFCC,
Brahmaputra Board, CWPRS, NIH should be strengthened. Clearances from CWC or from the concerned River Basin
Authority may be made necessary for any desilting work of more than one lakh Cum on any inter-state/ international river apart
from other clearances.

6.2.6

Flood Plain Zoning must be undertaken demarcating areas susceptible to flooding with different magnitudes (return periods) of
floods. Brick kilns and unauthorised construction inside the flood zone should be removed as it diverts the water flows in
undesirable directions hitting the levees and human settlements on the banks of the river. The encroachment in flood plain should
be discouraged including stoppage of any type of plantation in the river bed during monsoon.

6.2.7

As a part of sediment management, flow of raw sewage in river should be prevented. Urbanization leads to very high increase in
sediment load of the river. Take measures to prevent construction debris being thrown into the rivers. Sediment management may
be part of any urbanization activity in the vicinity of the river.

6.2.8

Unified control of releases of water from reservoirs in the upper reaches may be adopted for efficient sediment management in
the downstream rivers.
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7.0

Summation of all technical sessions (Day’s Proceedings)

Summation of all technical sessions (Day’s Proceedings) was done by Dr. M. K. Sinha Director, CWPRS. The main points elaborated by him
are as follows:
Major Recommendation
7.1

National River Silt Management Policy needs to be evolved with involvement of all stakeholders, for proper regulation, monitoring and
prioritizing action plans by Central/State Government. The policy must recognize that different reaches and phases of rivers require different silt
management strategies and “one size fits all” is not applicable. Therefore, different strategies need to be prescribed accordingly. An interministerial committee with representatives from various Central Ministries, such as MoWR, RD & GR, MoEF& CC, Ministry of Shipping,
MoUD, State Governments, academic institutions and civil society, etc. should be constituted for drafting the policy.

General Recommendations
7.2

Erosion, transportation, sorting and deposition of silts in rivers is a natural process and one should not intervene unless absolutely necessary.
Interventions by way of anti-erosion / bank protection and in-stream river training may be required for improving hydraulics of rivers.

7.3

Rivers tends to achieve equilibrium on their own given the hydrology, sediment and natural bed and bank disposition. It is necessary to provide
the river sufficient areas of flood plain and lakes along the river to moderate the flood level. Any encroachment of flood plain, reclamation of
lakes or disconnection of lakes from river should be avoided; rather adjoining lakes/depressions may be de-silted to increase their storage
capacities.

Recommendations on Study & Research
7.4

Morphological study including sediment flux study is needed to identify and quantify aggradation (sediment deposition) and degradation
(erosion) reaches in every river. Institutional linkages with academic and research institutions should be established to carry out such
morphological studies.

7.5

Systematic river silt/sediment data collection programme and monitoring is necessary for morphological study as well as regulation of sand
mining/dredging activity. Sand mining should be based on comprehensive study on consequences in details and regular monitoring with.
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7.6

Research and development should be encouraged to comprehensively understand erosion / sedimentation processes and improvements needed
in design of channels, structures like silt excluders, etc., and arrangements to pass the incoming sediment safely downstream of the dams/
barrage structures. River hydrological data should be made more freely available to spur the research work in the area of sediment management.

7.7

An institutional mechanism should be developed where all information related to river morphological studies, desilting / sand mining activities,
etc., which is easily accessible by all.

7.8

Capacity building and proper understanding of river dynamics and sediment processes is very necessary for ensuring proper desiltation/dredging
works.

Recommendations on Operation & Execution
7.9

De-silting of the confluence points, especially with huge silt carrying tributaries, such as Ghagra, Sone, etc., may be necessary to make
confluences hydraulically efficient.

7.10

IWAI should adopt suitable measures for improvement of water depth during lean flow after comprehensive study by involving all stake holders.

7.11

Upstream reaches of natural constriction works, like barrages/bridges, etc., tend to get silted. In cases of high Looseness Factor, that is, ratio of
actual width to the regime (Lacey’s) width, there is a tendency for shoal formation upstream of the structures, which is seen in case of
Bhimgauda or Farakka Barrages. Possibly river training, cut-off developments and provision of extra water way near the constrictions could be
tried after proper assessment without impacting the morphology of river elsewhere.

7.12

Monitoring and control of sedimentation is critical in the management of any major reservoir project. First floods, having high silt load, should
be allowed to pass through without storage and river flows in later phases of the monsoon are only stored for use during non-monsoon season.
Regulated de-silting/sand mining should be undertaken in reservoir mouth areas, where sedimentation gets deposited first, and which is exposed
when water level recedes after monsoon season.

7.13

Checking of soil erosion in the source areas of catchment and their subsequent inflow to the reservoirs assumes greater importance in the context
of controlling reservoir sedimentation. Soil conservation and good agricultural practices need to be disseminated for their adoption by farmers
and general public. These works should be taken on priority in high vulnerable areas.
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Recommendations on Governance
7.14

Silt/sediment management strategies need to be integrated with river basin management plans. Silt/sediment management should be evolved on
the basis of comprehensive study with community involvement.

7.15

Desiltation / dredging for flood management may not be effective in all cases. It may be effective in some situations only when there are no
alternative, more sustainable, options, such as around structures such as bridges and weirs where natural sediment transport has been disrupted
leading to sediment deposition and when the structure cannot be modified or redesigned and in stretches of small low gradient watercourses
where modification has disrupted the natural sediment transport leading to sediment deposition, and when restoration of the watercourse is not
otherwise possible.

7.16

Existing institutions, such as Ganga Flood Control Commission, Brahmaputra Board, Central Water Commissions, be strengthened for
coordinating morphological studies and appraising desiltation proposals, especially for any desilting work involving more than one lakh cum on
any inter-state/ international river apart from other clearances.

7.17

Flood Plain Zoning / River Zoning Regulations must be undertaken for demarcating areas susceptible to flooding with different magnitudes
(return periods) of floods. Brick kilns and unauthorized construction/encroachment inside the flood zone should be removed as it diverts the
water flows in undesirable directions hitting the levees and human settlements on the banks of the river.

7.18

As a part of sediment management, flow of raw sewage and dumping of construction debris in river should be prevented. Use of construction
debris in non-structural elements may be encouraged in housing, water resources and other infrastructure projects also, as has been done in urban
development by CPWD.

7.19

Sustainability and economics of sediment management in rivers are very essential and all interventions need to be justified on these
considerations.

7.20

All efforts should be made to encourage use of river sediments in infrastructural development projects, like cement/concrete, embankment/road,
land filling/improvement, etc. Extensive research should be taken on river sediment properties and identifying their possible usages.
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8.

Address by Hon’ble Minister (WR, RD & GR)

Taking time off her very hectic schedule, Hon’ble Minister (WR, RD & GR) Sushri Uma Bharti, graced the occasion with her presence. She also
addressed the participants and wished the Conference success in achieving its objective.
In her speech, she stressed on the need for inter-ministerial cooperation for tackling the complex issue of sedimentation. She stated that this issue
is becoming increasingly relevant these days. Due to undesirable human intervention, the river undergoes morphological changes which accentuate the
problem of sedimentation at certain stretches of river leading to increase in the flooding risk as well as pollution due to slow speed of river flow at that
location.
She said that the issue of sedimentation is very important not only for states such as Jharkhand and Bihar but aa the states of the country. She
suggested that while addressing the issue of sedimentation through desilting, disposal of silt as construction material may be planned thereby creating a
win-win solution for all.
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Government of India
Ministry of Water Resources
POLICY ON SEDIMENT MANAGEMENT
1.

PREAMBLE
Sediment transport, bank erosion and associated channel mobility represent key physical processes of rivers, and their understanding is of crucial
importance for defining river restoration and management strategies. Most alluvial rivers have experienced increased sedimentation or bedload deficit,
mainly due to a series of human interventions in the river catchment or on river itself. Rapid urbanization in flood plains and changes in catchment area
of rivers is causing sedimentation in rivers. Whereas, by trapping sediment in reservoirs, dams interrupt the continuity of sediment transport through
rivers, resulting in loss of reservoir storage and reduced usable life and depriving downstream reaches of sediments essential for channel form and aquatic
habitats. Common practices carried out by river management agencies demonstrate that sediment management has rarely been based upon scientific
knowledge. For these reasons, a different approach to sediment management is desirable, incorporating: (i) knowledge and management of sediments at
the basin scale; (ii) a wider application of available scientific knowledge.
Dams and barrages are made on rivers only and share common sediment load therefore sediment issues in dams, barrages and rivers cannot be dealt
separately. For sensible and sustainable sediment management in rivers and reservoirs it is necessary to adopt a silt management policy.
1.1

INTRODUCTION
Rivers are natural channels to drain water from highlands to lowlands/seas. Over the time, the high lands of an area are worn down. The material
thus eroded is utilized further downstream to build banks and flood plains. As the river flows from high gradient to low gradient, its stream power is lost
proportionately, inducing thereby silt deposition en route. Siltation process is subjected to several factors including physiography, geology, Meteorology,
hydrology and flow characteristics of the particular reach. In general there is erosion in the upper reach and deposition in the lower reach because of
which morphological changes are manifest in middle and lower reaches of a river.
Since ancient times the soils brought down by the rivers from the hills were a boon as they formed the vast fertile lands in the plains for many
civilizations to flourish. Big towns were located on the banks of rivers to meet needs of water and navigation. Over the years silting of rivers has assumed
serious proportions. As of now there is also a notion that flood problems are on rise. Rising trend of flooding is generally ascribed to reduced carrying
capacity of rivers on account of silt deposition in river beds.
1.2

CAUSES FOR SILTATION/ SEDIMENTATION
When flow velocity reduces, either due to lower gradient (entering into plain reaches) or widening of the channel (braiding of river streams),
suspended silt particles in the river water settle down. This is called siltation. This phenomenon is normally called sedimentation when it occurs in a
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reservoir. Hence, erosion of silt particles by water while having high velocities and deposition of the same when flow velocities are reduced is the main
causes for siltation / sedimentation. Siltation in rivers may or may not be accumulative; whereas sedimentation in reservoirs is generally accumulative.
The sediment inflow rate into a particular reservoir is, in general, a function of the watershed characteristics such as drainage area, average land and
channel slope, soil type, land management and use, and hydrology. Main factors responsible for the siltation / sedimentation are:
(i)
(ii)
(iii)
(iv)
1.2.1

Physical and hydrological characters of the catchment, such as slope, land use, land cover, urbanisation, agricultural practices, deforestation and
forest degradation etc.,
Intensity of erosion in the catchment (sheet, rill, gully and stream channel erosion) including over-exploitation of minerals,
Quality, quantity and concentration of the sediment brought down by the river,
Size, shape and length of the reservoir and operation strategies impacting trap efficiency of the reservoir,
EFFECT OF RIVER TRAINING WORKS ON RIVER SEDIMENTATION

River training works like embankments, groyone, spurs, dikes etc are various methods which have been adopted universally by all flood
affected countries. Suitable methods are chosen along the river course to avoid unfavourable wandering of the main currents. River training works have
played a remarkable role in ensuring the safety of people from floods. River training works are usually undertaken in response to a pre-existing problem
of river instability and to arrest its erratic movement but can also have hydrogeomorphic effects, as roughness of river section may change. This may
cause aggradation of floodplain, erosion of riverbed, decrease of low and even mean water levels, loss of flood water conveyance capacity etc.
1.2.2

EFFECT OF CONSTRUCTION OF STRUCTURES LIKE DAMS, BARRAGES ETC. ON RIVER SEDIMENTATION
Dams / Barrages constructed on rivers alter the equilibrium of flow of water and sediment in alluvial channels. Construction of dams reduces
the velocity of water in upstream thereby causing aggradation. Relatively silt free water released through the spillway, causes erosion/ degradation
downstream of the spillway.
Though the reservoirs created due to dam construction tend to decrease the magnitude of flood flows by moderating them but regrettably, it is
estimated that over 50% of the world’s reservoir storage capacity could be lost due to sedimentation within the next few decades.
1.3

EFFECT OF SAND MINING ON RIVER SEDIMENTATION
Mining of sand is proposed at an optimum level for removing excessive sediment deposit in rivers. However, Unscientific sand mining
depletes the mineral at rates at which the river system cannot replenish it. Excessive mining undermines the ability of riverbeds and riverbanks to support
the infrastructure built on them, such as bridges, electricity poles and buildings, because it weakens the structural integrity of the sand. Thus, there is need
to pursue the schemes which are ecologically and environmentally sustainable in order to ensure prosperity to the posterity.
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2.0

DATA COLLECTION FOR AGGRADATION/DEGRADATION OF RIVERS
2.1
Systematic data collection and analysis be carried out to study the aggradational and degradational behavior of river, especially in respect of
rivers carrying large quantities of sediment load. In the existing projects necessary data on changes in river slope, bed material size and river
cross sections be taken periodically as this information will be useful in improving methods of prediction of degradation/aggradation.
2.2
Regular monitoring of various morphological changes such as formation of shoals, meandering tendency of the river, effect of construction of
hydraulic structures , damages to the bank, effect of afforestation/deforestation and tectonic occurrences should be done. These could be
supplemented by model studies as per the requirements, to take timely corrective measures to maintain its morphology and to check local
erosion damages.
2.3
Results from research and developmental activities relating to river management being carried out in different institutes/organizations
should be pooled together which could be used as a data base for river management.
2.4
Retrogression downstream of dams be estimated using available methods and it be controlled using slope controlling structures and bank
protection measures as necessary.
2.5
Studies related to basin geo-morphology on regional or sub-regional level needs to be carried out.
2.6
Impetus should be given to measurement of bed load in streams in hilly region.
2.7
Bathymetric survey of important reaches of rivers may be done at regular intervals.

3.0
BASIC PRINCIPLES FOR SEDIMENT MANAGEMENT
The following basic principles should be followed for silt management of Indian rivers.
1.
Sediment management should become a part of integrated river basin management plans.
2.
Erosion, movement and deposition of sediment in a river are natural regulating functions of a river. The river stream has to complete its geomorphological cycles from youth, mature to old age. A stable river is able to constantly transport the flow of sediments produced by watershed
such that it's dimensions (width and depth) pattern and vertical profile are maintained without aggrading (building up) or degrading (scouring
down).
3.
Justification for removal or disturbance of silt must be evidence based. Where justified, silt management actions must follow best practice to
minimize damage to the environment/river morphology.
4.0
PRACTICES ADOPTEDFORSILT MANAGEMENT
The method of minimizing siltation may be of two folds- one that is required in the catchment and the other in the river itself.
(a)
The method to be adopted in catchment may includeAn effective and permanent method of sediment control is soil conservation in the catchment which includes the following practices;
i.
Afforestation and forest management

Conference on Sediment Management in Indian Rivers - DRAFT POLICY ON SEDIMENT MANAGEMENT
ii.
iii.
iv.
(b)
v.
vi.
vii.
viii.
ix.
5.0

Regrading and grassland management
Cultivation practices, such as crop rotation, increasing organic matter, mulching, seasonal cover crops, contour cultivation, strip cropping and
terracing.
Gully control and check dams- contour bunding and trenching.
The method to be adopted in river itselfStorage Reservoirs
Desilting basins.
River training works such as bank protection, spurs etc.
River training works for local sediment control e.g Submerged vanes, bed bars, Bundalling etc.
Desilting- There are different methods of desilting such as flushing, slucing, siphoning, dozing, dredging etc.
APPROACH OF SEDIMENT MANAGEMENTS OF RIVERS

5.1
Youthful stage-In this stage, the rivers have steep slopes and high sediment transport capacity.
In this stage following sediments management practices may be adopteda.
Catchment Area Treatment- Catchment Area Treatment and Watershed Development works along with good agricultural practices and river
bank protection/anti-erosion works are necessary to reduce silt inflow into the river system and must be undertaken in a comprehensive way.
b.
Storage Reservoirs-The reservoirs are built to store water. Incidentally these act as settling tanks for the sediment and trap the sediment carried
by the river. Therefore the sediment concentration of the water released from the reservoir gets effectively reduced.
c.
Boulder/Gravel Mining- In this stage, boulder and gravels are deposited in the river. If these are mined at this stage and used for construction
purpose, then a major portion of sediment can be reduced. Boulder/ Gravel mining can be done as per following guidelinesi. The “Sustainable Sand Mining Management Guidelines – 2016” of MoEF&CC
ii. GSI Guidelines for riverbed gravel/ sand mining
5.2
Mature stage-In this stage, the river enters and flows in plains, meandering mostly on bed of fine sand, has wide river bed and flood plain, and
most importantly modified through human interventions in terms of huge quantities of water diversion/abstraction and subjected to high degree of
pollutant loads from domestic, industrial and agricultural activities.
In this stage following sediments management practices may be adopteda.
River training works such as bank protection, spurs etc –River training works are used to control the erosion of river banks. Erosion control of
riverbank reduces the sediments intake in river
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b.

c.

Sand Mining- In this stage, sand is deposited in the river. If these are mined at this stage and used for construction purpose, then a major portion
of sediment can be reduced. Sand mining can be done as per following guidelinei. The “Sustainable Sand Mining Management Guidelines – 2016” of MoEF&CC
ii. GSI Guidelines for riverbed gravel/ sand mining
Desiltation/Dredging-Desilting in general is not feasible technically, due to several reasons like non-sustainability, non-availability of vast land
required for disposal of dredged material etc. However, there exists some locations such as tidal rivers, confluence points and the likes which can
be tackled by desilting after thorough examination. For navigation purpose also the river reaches in the waterway path can be dredged, to have
minimum draft for plying vessels.
When the meander loop extends substantially in the lateral direction, the friction loss over the meander length generates a head loss thereby
resulting in a rise in the flood levels. In the course of time, when the water path around a meander lengthens arising to a critical level, a natural
cut-off takes place. Making artificial cut-offs can be utilized as a method for flood control.

Before taking any desiltation/dredging work, the following guidelines should be followed(i)
Dredging for desilting of Indian Rivers may be adopted only in exceptional circumstances or when no more sustainable alternative is available.
(ii)
The de-silting of any river reach need to be justified bringing out clearly the flooding caused due to siltation along with technical comparisons of
the alternative flood mitigation measures with “do nothing” or “proposed de-silting/ dredging” being other options. It should invariably be
associated with sediment flux studies and morphological studies to confirm no significant adverse effect on downstream or upstream reach of the
river including the safety and effectiveness of river crossings, water intakes, existing river bank / flood protection measures etc. Post dredging
sediment flux studies should also be carried out to quantify the amount of silt likely to be deposited in future. i.e Sediment modelling studies for
the river may be done before taking up any such project.
(iii)
Negative impact on ecology and environment due to desilting may also be studied along with other studies and should be invariably made part of
DPR.
(iv)
The quantity of sediments need to be removed from rivers is usually very high. Since it is very difficult to find lands for silt disposal therefore it
should be ensured that all silt removed from river should be utilized in some works.
(v)
The proposal for desiltation/ dredging work should also contain environmentally acceptable, practically possible silt disposal plan. River
gravels/sands/silts are valuable resource and could be used gainfully in construction works, including housing, roads, embankment and
reclamation works. Since it is very difficult to find lands for silt disposal therefore it should be ensured that all silt removed from river is utilized
in some works.
(vi)
Under no circumstances, disposal should create any contamination of the water bodies, harmful to the flora and fauna existing adjacent to the
disposal sites or disposed material should come back into the river again.

Conference on Sediment Management in Indian Rivers - DRAFT POLICY ON SEDIMENT MANAGEMENT
(vii)
(viii)

(ix)
(x)

Desilted material should not be used for filling up of wetlands and water bodies including oxbow lakes, as these are impotent for recharging the
ground water and providing base flow in rivers during lean season.
The modus operandi for silt disposal should be finalized before carrying out dredging. No project should be executed before formulating a suitable
and sustainable action plan for silt disposal, to avoid damage to ecology. The methodology to be adopted (say use of dredgers etc.) should be
clearly laid down in the proposal so that its co-relation with the environmental hazards can be made.
Normally, the funds required for dredging projects are enormous. Before embarking on a major desilting operation in any of the rivers, the
financial implications may be discussed in detail.
The dredging/de-siltation/mining activities may result into some adverse impacts, i.e., (a) River bed degradation; (b) Bank erosion; (c) Channel
widening; (d) lowering of water surface elevations in the river channel; (e) lowering of water table elevations adjacent to the river; (f) a reduction
in the structural integrity of bridges, pipelines, jetties, barrages, weirs, foundations supporting high tension lines, existing bank protection works
and other manmade structures; and (g) a loss of environmental values resulting from (a) through (e). Restrictions as presented in Appendix I need
to be enforced before planning and executing any dredging/ desilting / mining activities. These restrictions may be modified only after proper
study and monitoring the effects of dredging / de-silting / mining.

5.3
Old stage-In this stage, The river experiences considerable changes in the sediment transport and deposition, causes wide spread flooding,
undergoes frequent changes in her channel path/ delta formation.
In this stage following sediments management practices may be adopted(i)
Desiltation/ Dredging- In this stage, generally delta formation occurs due to heaving siltation, which leads to drainage congestion. Generally the
mouth of river gets chocked. In these areas dredging/ desilting works may be carried out to maintain the flow continuity and sediments transportation to
sea.
5.4
Quantity of desiltation/ dredging- Urbanisation and infrastructure development works like buildings, roads, embankments etc. require large
amount of silt and sand. Thus, the river silt is a valuable resource. The quantities of silt removed from the river shall be limited to the extent to which it
does not harm the ecology of river or gainfully utilized in developmental works, whichever is less.
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6.0
RESERVOIR SEDIMENTATION MANAGEMENT:
The measures that can be adopted for reservoir sediment management are listed in Figure below6.1

Land Management and Soil Conservation Techniques – Check dams, settling basins, vegetation covers, agricultural practices, etc .may

be adopted to control the sedimentation.
6.2
Bedload management - Bedload relocation (dredging) and Artificial bedload supply, etc. Flood Control Programs - Detention basins
(holding ponds), Energy dissipaters in channels (culvert outlet controls, forced hydraulic jumps, drop structures, stilling wells etc. Land use controls:
these are used to reduce storm runoff), Embankments/dyke/levee construction, Periodic flushing of rivers, etc may be used to control the sediments.
6.3
Reservoir Operation -Reservoirs particularly in upper reaches, should be operated in such a manner that first floods, having high silt load,
are allowed to pass through without storage and river flows in later phases of the monsoon are only stored for use during non-monsoon season. This
would require quantitative long term forecast with decision support system to be established for optimum reservoir operations.
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7.0
SILT MANAGEMENT IN UPSTREAM OF BRIDGES, BARRAGES AND WEIRSShoal formation in upstream of barrages/bridges is a natural phenomenon, reduced velocities of water in upstream of barrage leads to deposit of silt, but
after some time of construction, this attains equilibrium and the incoming silt is washed away through the under sluices and during the flood season when
all gates of the barrage are open.
7.1
Upstream reaches of natural constriction works, like barrages/bridges, etc., tend to get silted leading to wandering of river. In cases of high
Looseness Factor, that is, ratio of actual width to the regime (lacey’s) width, there is a tendency for shoal formation upstream of the Barrages. Possibly
river training, cut-off developments and provision of extra water way near the constrictions could be tried after proper assessment without impacting the
morphology of river elsewhere. The area freed from the development in the form of oxbow lakes should be used for flood moderation rather than
reclaiming it for other purposes.
7.2

Sediment sluicing may be incorporated to maintain sediment continuity from upstream to downstream reaches after carrying out necessary studies.

8.0
FLOOD PLAIN MANAGEMENT
River tends to achieve equilibrium on its own given the hydrology, sediment and natural bed and bank disposition. It is necessary to provide the river
sufficient flood plain areas and lakes along the river to moderate the flood level. Any encroachment of flood plain, reclamation of lakes or disconnection
of lakes from river should be avoided, rather adjoining lakes/depressions may be de-silted to increase their storage capacities. The de-silting of lakes, etc.,
shall be in such a manner that the sediment continuity is maintained and should not lead to head cut that creates safety issues for the river crossings, water
intakes or river training works locally or upstream.
8.1 To maintain the hydrological and ecological balance, regulation and prohibition of certain activities in the river bed and flood plain is essential.
The River Regulation Zoning for demarcating necessary zones should be implemented as early as possible. Central Water Commission in 1975 has
already prepared a Flood Plain Zoning Bill in this regard.
8.2

The people, who have encroached the flood plains, may be educated to live with flood

9.0
SOLID WASTE MANAGEMENT
Solid waste from community including garbage, rubbish, agricultural waste, toxic Industrial discharge, construction debris, landfills in the catchment area
etc. all contributes to pollution in rivers which damages highly sensitive and fragile river ecosystem. Such anthropogenic activities cause aggradations
and morphological changes in the river. The disposal of solid waste needs to be controlled by the local municipal bodies, government bodies.
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10.0 RIVER REJUVENATION/ ENVIRONMENTAL FLOW
There is need to construct storages with sufficient flood cushion. The stored water needs to released during the non monsoon period in such a way that
silt carrying capacity of river may be maintained. This will also improve the ecology of river.
11.0.

EVALUATION OF SEDIMENTATION MANAGEMENT PROJECTS.
11.1 The economics and efficacy of Watershed Management programme needs to be examined considering existing catchment conditions.
11.2 Dredging/ desilting projects and their techno economic performances need to be evaluated.

12.0. INSTITUTIONAL ARRANGEMENTS
There is need to establish River Basin Authority for all basins as per recommendation of Doabia Committee. Clearances from CWC or from River Basin
Authority of the concerned basin is necessary for any desilting work of more than one lakh Cum on any inter-state/ international river apart from other
clearances.
13.0. RESEARCH AND DEVELOPMENT NEEDS
In this field, the R&D efforts need to be carried out mainly on the following :
i.
Increased research into the erosion and sedimentation processes specially through the development of a unified system of erosion and sedimentation
in selected reaches. Increased emphasis on the practical evaluation of water erosion control methodologies with emphasis on the communication of
practical information to policy makers.
ii.

Even though some efforts have been made to develop stable-channel design procedure taking into account the sediment load as one of the factors,
the method still needs modification. Method of design of channels flowing through cohesive material and transporting large quantities of fine
material needs to be developed also.

iii.

At present the devices like sediment excluders and extractors are designed using thumb rules and model studies which give only qualitative
information. As a result, even though some excluders and extractors are working satisfactorily, the performance of others is unsatisfactory. Hence
there is need for rationalizing their design procedures taking into account the theory of sediment transport. Some attempts have been made in this
regard in India and abroad; however, much more needs to be done in this respect.

iv.

If excessive scour takes place the safety of structure is endangered and in the extreme case the structure may fall. Therefore, one must be able to
anticipate the extent of maximum scour that can take place and provide measures to control it. Several relationships for scour have been developed
from laboratory studies and few field data but there is need to collect reliable field data to verify these relations. Very little work is done in
developing protective measures. The age old methods of rip-rap and launching apron provision are still the best methods available.
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v.

Generally, it is assumed that the planform is not changed. However, if banks are easily erodible, planform viz., straight, meandering or braided - can
change. The analysis then becomes somewhat more complicated. While methods are available for quantitative prediction of changes in slope due to
changed conditions, at present it is not possible to predict the planform changes very accurately even qualitatively.

vi.

A knowledge of the sediment load, carried by a stream is necessary for the solution of practically all problems associated with rivers. Ever since, the
pioneering work of Du Boys in 1879, many empirical and semi-empirical methods have been put forward for the calculation of bed load transport
rates. But the accuracy of calculation of bed load transport rates by using the available methods is far from satisfactory.

vii. In recent years, denudation of catchment through human activity by way of agriculture, deforestation, extensive grazing etc. has been progressively
accelerating soil erosion and disturbing solid liquid equilibrium in the rivers. Unusual sedimentation on the river beds as also in the storage
reservoirs and irrigation channels have been resulted in drainage congestion, and reduction in the efficiency of canals and storage capacity of
reservoirs. Excessive sedimentation in rivers is also responsible for higher flood levels besides posing problems in navigation channels. Regular
sediment survey in rivers has, therefore, assumed great importance. Periodic sediment transport data of a stream provides vital information on the
rate of soil erosion and changing land use pattern in the catchment and therefore forms the basis of planning, designing and maintaining water
resources projects in a river basin as well as for preservation of the catchment ecosystem.
viii. It is necessary to use depth integrating samplers and time integrating samplers in place of bottle type sampler which will measure the actual
concentration of the sediment in a given vertical. Automatic type sampling instruments are of recent origin. It is necessary to use such instruments at
some of the stations of vital importance.
ix.

In hilly areas where it is problematic to measure the suspended sediment concentration accurately, it would be appropriate to adopt tracer techniques
in the near future.

x.

Analysis of bed material samples using electronic sedimentation balance shall be resorted to get a reliable and accurate particle size distribution
curves of bed material samples.

xi.

Presently methods are available either analytical or numerical to compute transport bed profiles in alluvial stream under simplifying conditions.
These can be used to make engineering predictions needed in the management of alluvial rivers as a consequence of man-made interference in the
river regime.
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xii. The effective solution to desilting is erosion control in the upstream watersheds. It is important to remember that as far as water erosion is
concerned, prevention is always easier and better than cure.
xiii. No single solution will be appropriate for every location. The approach to flood damage reduction that is likely to yield the most benefit at the
lowest cost in many parts of any basin is one that retains water on the landscape rather than transferring it quickly downstream. The approach
requires the restoration of some of the pre-settlement characteristics of watershed, such as permanent vegetative cover, an abundance of wetlands
and soils with high organic contents that help reduce the flood peaks and contribute to stream flows during dry seasons.
xiv. Feasibility of introducing an arrangement need to be studied to pass the incoming sediment safely to downstream of the dams/ barrage structures to
maintain the sediment equilibrium. It shall also be ensured that the concentrated sediment flux passed downstream will not create any major
morphological changes on the downstream reaches.

*****************************************************
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Appendix I
DREDGING/DE-SILTING/ MINING RESTRICTIONS FOR RIVER
The dredging/ de-silting/ mining restrictions are intended to limit the adverse impacts associated with it. The restrictions are intended to limit those
impacts to a level which will have only minor effects on the morphology and ecology of the river.
1 Restriction on River Bed Degradation
The magnitude of dredging-induced river bed degradation is a key factor influencing the degree of instability of the river channel. Degradation of the
riverbed results in secondary impacts such as bank erosion, channel widening, lowering of water surface elevations adjacent to the river, alteration of
aquatic and terrestrial habitat, and a reduction in the structural integrity of manmade structures. Since secondary impacts increase as riverbed degradation
increases, the degree of dredging/ de-silting/ mining induced river channel instability can be limited by controlling the amount of dredging related
degradation. The dredging /de-silting / mining of the river reach shall be altered or terminated if the average river bed (thalweg) degradation over a 10 km
reach length is more than a meter. A reach of river which has been dredged / de-silted /mined out and closed for further dredging will not be reopened
until sufficient materials have accumulated to support renewed dredging activities for a reasonable period of time.
2

Restrictions Concerning Manmade Structures

2.1 Barrage or weirs or jetties
The barrages or weirs act as a river bed control structures across river. If they fail, it could induce severe riverbed degradation, bank erosion and channel
widening. To safeguard the structural integrity of the barrage or a weir, following restrictions shall apply.
a)
Dredging/ de-silting/ mining activity upstream of structure will not be allowed within approximately 200 m.
b)
Dredging/de-silting/ mining activities downstream of the structures will not be allowed within a distance of 800 m.
c)
Maximum volume of extraction on downstream shall be decided by proper monitoring so that it will not have any effect on the integrity of the
structure.
2.2 Water Intake Structures
No dredging will be allowed within 150 m distance from the intake structures for safe guarding structural integrity, however, this can be relaxed, if the
water flow to the intake structures has been obstructed by excessive sedimentation. The dredging activity shall be restricted so that the water level
reduction will not lead to functional difficulties in diverting water in to the intakes.
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2.3 Bridges
No dredging will be allowed within 150 m of any bridge crossing to safeguard the structural integrity of the bridge. This shall not be applied where water
way has been obstructed by excessive sediment deposit and is causing flooding of upstream reaches.
2.4 Pipelines
Pipelines buried in the riverbed have a high potential to be adversely impacted by dredging activities. If degradation of the riverbed exposes pipelines,
damage could occur through sagging, buoyancy or displacement of the line downstream due to an accumulation of debris. The following restrictions will
limit the potential for dredging/ de-silting/ mining induced localized degradation to expose buried pipelines:
a) No dredging will be allowed within 60 m of any pipelines that is buried 3 m or below the river bed.
b) No dredging will be allowed within 150 m from any pipeline that is buried less than3 m below the river bed. Additional restrictions may be required
for any pipeline located on or above the river bed. Such restrictions could be developed on a case by case basis.
2.5 Bank Stabilization Structures
No dredging will be allowed within 60 m of the most upstream and downstream point of the bank stabilization structure. Similarly, dredging/ de-silting/
mining restrictions as shown in Figure.1 shall apply for the bank stabilization structures. Levees or embankments will also be treated as in this case and
accordingly the same restrictions shall apply.
2.6 Other structures
The support structure for high tension lines passing over the river shall also be treated as bridge piers and relevant restrictions as provided in clause.2.3
shall apply. Restrictions regarding other manmade structures not identified in this section may be determined on a case by case basis.

3 Restrictions Concerning Natural Formations
3.1 Natural Rock or Hard Deposits in River Channel
Natural rock or hard deposits located on or in the riverbed may act as riverbed controls and/ or may increase aquatic habitat diversity. The importance of
rock or hard deposit is dependent upon its areal extent, its thickness and other relevant factors. Based on these hard deposits river is restrained to flow
along a predefined alignment. Dredging/ de-silting/ mining shall not dislodge such hard deposits or dredging of collected silt upstream or downstream of
such hard stratum shall not in turn displace it, whereby the river loses its control. Therefore, restrictions concerning natural rock deposits will have to be
dealt case by case basis. River Ganga flows along the important ghats of Varanasi or elsewhere also, where it is worshipped by the people. It is held to
flow along these ghats due to peculiar alignment formed by the rock or hard strata and silt deposits together. Hence, dredging / de-silting / mining shall be
avoided at these places entirely along the width and at least 5 km upstream and downstream of such places.
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Figure 1: Dredging / De-silting / Mining Restrictions for protecting river bank/ embankment protection works
3.2 River Banks
Dredging/ desilting / mining close to riverbanks have a high potential to adversely impact the stability of those banks, especially when dredging/ desilting/ mining occurs near the outside of sharp river bends. Bank erosion induced by such dredging can result in the loss of land, damages to manmade
structures, and adverse impacts to environmental resources. Therefore, the following restrictions are imposed to limit the potential for dredging/ desilting/ mining induced local bed degradation which adversely impacts the river bank stability.
a) No dredging will be allowed within 60 m of the most upstream and downstream point of such banks.
b) Dredging/ de-silting/ mining restrictions as shown in Figure 2 shall apply for the bank considered to be important.
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Figure 2: Dredging / De-silting / Mining Restrictions for protecting river banks
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