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The Indian Society for
Hydraulics has instituted Life-
Time Achievement award for
Hydraulic Engineer/Scientist
from India who has contributed
significantly in the field of
hydraulic engineering and water
resources. The award consists
of Rs. 10,000/- and a citation. In
recognition of the outstanding
contributions in the field of Water
Resources Engineering, the
Indian Society for Hydraulics
(ISH) has conferred the award
on Dr. B. Pant and Dr. S. K.
Muzumder for ISH Life-Time
Achievement Award for the year
2009. The award money has
been donated back to ISH by
both the Life Time Achieve-
ent awardees.
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REPORT ON THE ‘NATIONAL CONFERENCE ON HYDRAULICS,
WATER RESOURCES AND ENVIRONMENT - HYDRO 2009’

Indian Society for Hydraulics (ISH), Pune, Central Water
and Power Research Station (CWPRS) and Ground Water
Survey Development Authority (GSDA) organized National
Conference on Hydraulics, Water Resources, Coastal and
Environment Engineering, HYDRO 2009, during December 17–
18, 2009 at CWPRS, Pune. The conference aimed at providing
a national level forum for dissemination of recent contributions
in the field of Hydraulics and Water Resources Engineering from
Scientists, Academicians, and Engineers.

Shri Prabhat Chandra was Organizing Secretary. The
conference is an annual event of ISH where practicing
engineers, scientists, researchers and academicians working
in the field of Hydraulics and water resources participate. The
conference was inaugurated by Dr. C.D. Thatte, Former
Secretary, MoWR. Shri K. M. Nagargoje, Director, GSDA was
Guest of Honour. The proceedings of the conference containing
116 technical papers was published and released by the chief

guest. These papers were presented under thirteen themes like
Fluvial Hydraulics, Water Resources, Hydrology, Hydraulic
Structures and Instrumentation, Reservoir Induced Seismicity,
Coastal, Harbour and Ocean Engineering, Water Safety and
Security, Environmental Hydraulics and Water Quality in addition
to the key note addresses on topics of current interest like
“Recent research on Tsunami related projects” by Prof. V.
Sunder, IITM, Chennai, the S. N. Gupta Memorial Lecture
“Implications of data uncertainties for predicting Indian monsoon
rainfall” by Prof. K. Govindraju Rao, University of Purdue U.S.A.
and “Water safety and Security” by Shri K. M. Nagargoje,
Director, GSDA. Papers were received from countries like Iran,
Bangladesh and United Kingdom. About 175 delegates attended
the conference from about 50 institutes and 90 papers were
presented during various technical sessions. The conference
was a big success.

Report on National Specialty Conference on “River Hydraulics” at M. M. University, Mullana, Harayana
National Conference on “River Hydraulics” was held at M.

M. University, Mullana, Harayana during 29-30 October, 2009.
This specialty conference was attended by more than 50
delegates. The conference was inaugurated by Dr Manoj Dutta,
Director, PEC University and the Guest of Honour was Dr. S. G.

Damle, Vice Chancellor, M. M. University. Total 30 technical
papers were published in the conference proceedings. A keynote
address on “Morphological and flood problems of the river Kosi”
was delivered by Prof. U. C. Kothyari, IIT Roorkee.

Emerging trends in the provision of desilting arrangements of Hydro-electric Projects
S. C. Mittal

Vice President, Teesta Urja Ltd., New Delhi

Since opening of hydropower sector for private investment,
a large number of hydroelectric projects of various sizes
(capacities) are in the planning and investigation phase in the
states of J&K, Himachal Pradesh, Uttrakhand, Sikkim and
Arunanchal Pardesh besides the neighbouring countries of Nepal
and Bhutan.

Provision of either surface or underground desilting basin
has been almost a standard component of water conductor
system for various projects built over last few decades. At the
same time, valuable experience has also been gained about
effectiveness of these desilting basins in the overall performance
of hydro power plants. Typical design of these desilting basins
has been:
� Minimum two number of  chambers
� 90 % removal of particles of size 0.2 mm and above
� Flow through velocity of about 0.3 m/sec
� Provision of gate upstream and downstream of chamber to

isolate for inspection and maintenance
� Provision of Access tunnels and shafts for gates
� A flushing duct for each chamber and common flushing tunnel

with gate arrangements

� Underground desilting chambers have been usually lined
although unlined chambers have been provided in few cases
These provisions have necessitated that cost of providing

desilting basins has been significantly high (close to cost of
barrage/dam in some cases).

Maximum value of total silt content  (expressed as ppm) in
the rivers during monsoons varies from moderate values of 1000
ppm in some rivers, with few occasional shoot ups to 3 to 5 times
to high values of 10,000 ppm in other rivers. General distribution
of suspended silt particles in the river flow during monsoon has
been:

Sizes Distribution
Coarse (0.2 mm and above) 15 to 25 %
Medium (0.075 mm to 2 mm) 20 to 30 %
Fine (below 0.075) 50% or more

Abrasiveness of silt is another factor that has been considered
contributing to damage to turbine runners.

Design of desilting basins is such that it only removes only
30 % of total silt content and 70 % is still passed through
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machines. 30 % of total silt content that is trapped in desilting
basins consists of coarse and medium particles. Similarly, 70 %
of total silt content that is passed through turbines consists of
medium and fine particles.

Experience from operation of hydropower plants till now has
been that in spite of provision of well designed desilting basins;
moderate to severe damages to turbine runners does take place
resulting in machine shutdown within monsoon season itself.
Thus reliance on desilting basins (with their high capital cost) as
a silt management tool has greatly reduced and engineers
associated with power plant operations have devised ways to
significantly reduce the impact of silt on plant operations. These
include:
� Provision of spare runners (capital cost of spare runners is

very small compared to capital cost of desilting basins)
� Coatings of best specifications for runners
� Provision of runner removal gallery in the powerhouse layout

which facilitates easy replacement of runners
� Powerhouse shutdown during periods of extraordinary floods

and extraordinary high silt contents and utilize the period for
reservoir flushing

Due to above field practices developed over the years, power
plant engineers do not have any enthusiasm for desilting basins.
Thus inclusion of desilting basins in the project features has
become the fancy item of civil design engineers without strong
demand for the same from power plant engineers. So much so
that owners and developers have started questioning the
desirability of incurring huge capital expenditures on desilting
basins.

Projects now being planned are in the remotest places of the
country. Many of the projects in the range of 100 MW capacity
are not viable economically (No takers for high tariff power and
no banks willing to finance such projects). Under the
circumstances, several designers feel that luxury to provide
desilting basins in the water conductor system can no longer be
continued. This is in addition to several other design measures,
such as provision of barrage in place of dam where possible,
being considered to reduce the capital cost of projects.
Use of Dam or barrage as silt management device

Provision of low level spillways in dams and barrage for
sediment management of reservoirs in Himalayan Hydro projects
has become almost a standard feature. The power intake crest
is kept about 10 m or more higher than the spillway crest. In the
barrage layout, intake weir is kept about 10 m above spillway
gate crest and the tunnel intake is depressed below for sufficient
water seal.

Operational criteria adopted for the reservoirs have been to
avoid sediment deposition at the upstream end of reservoir (in
the live capacity zone) by specifying reservoir operation in
monsoons at MDDL. This approach works well for fairly large
reservoirs.

Many of the reservoir for hydro projects are, however, small.

Length of reservoir is dependent on the height of dam / barrage
and river gradient. Some of the reservoir lengths shall be of the
following order:

Height of dam/ barrage River Length of
from river bed to FRL gradient reservoir

50 m 1 in 100 5 km
50 m 1 in 50 2.5 km
20 m 1 in 100 2 km
20 m 1 in 50 1 km

For specifying reservoir operations at MDDL, while the live
capacity can be saved, but the suspended silt may be difficult to
trap in the reservoir as velocities in the reservoir may exceed
0.5 m/sec. Assuming a difference in MDDL and FRL as 5m, and
assuming that only the zone of water above power intake crest
is moving , and assuming power intake crest 10 m below MDDL,
specific area as 10 m2 and specific discharge over spillway crest
as 5 m3/s/m, we get a velocity of 0.5 m /sec. Velocities may
however increase if the inflow in the reservoir is twice the design
discharge for power generation.

By specifying operation of reservoir at FRL, in majority of
cases, velocity of flow in the reservoir shall not exceed 0.5 m/
sec for river discharges even up to three to five time the design
discharge for power generation.

Consider the following:
Design discharge for power generation. = 100 cumecs
Flood discharge = 500 cumecs
River width = 80 m
Length of reservoir = 1km
Height of water column between spillway
bottom and FRL = 15 m
Area = 1020 m2

Velocity in the reservoir = 0. 5 m/sec

Therefore, the silt will settle in the reservoir even with 5 times
the design discharge. No. of days the flood discharge may exceed
5 times the design discharge will be not many. These days, should
be utilized for reservoir flushing with power house shut down.

Omission of desilting basins could be thus specified at least
in the projects on rivers carrying average silt during monsoon of
the order of 1000 to 3000 ppm. Reservoir operation in such
projects can be specified at FRL instead of MDDL. For other
projects, case by case decision should be taken. In other words,
desilting basins should be provided only in exceptional cases,
and not as a general rule.

Above design rationalisation has been possible only due to
provision of low level spillways in the modern dams/ barrages as
regular flushing of reservoir ensures that reservoir is emptied for
trapping more suspended silt for subsequent flushing.

* * * *
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An engineer is someone who is trained
or professionally engaged in a branch of
engineering. Engineers use creativity,
technology and scientific knowledge to
solve practical problems. Robert Manning
was one such engineer whose pioneering
work has led hydraulic engineers all over
the world for more than a century now.

Use of Manning Formula is almost like a reflex action for them.
The formula is typically used to estimate flow in open channel
situations where it is not practical to construct a weir or flume to
measure flow with greater accuracy. Error rates of +/- 20% are
common using the Manning Formula while error rates within +/
- 5% are possible with properly constructed weir. Following few
lines are written that our readers will be interested to know the
development of this formula.

Robert Manning was born in Normandy, France, in 1816. In
1826, the family moved to Waterford, Ireland where Robert
started working as an accountant. In 1846, during the year of
the great famine, Manning was recruited into the Arterial
Drainage Division of the Irish Office of Public Works. After
working as a draftsman for a while, he was appointed an
assistant engineer to Samuel Roberts later that year. In 1848,
he became district engineer, a position he held until 1855. As a
district engineer, he read “Traité d’Hydraulique” by d’Aubisson
des Voissons, after which he developed a great interest in
hydraulics. From 1855 to 1869, Manning was employed by the
Marquis of Downshire, while he supervised the construction of
the Dundrum Bay Harbor in Ireland and designed a water supply
system for Belfast. After the Marquis’ death in 1869, Manning
returned to the Irish Office of Public Works as assistant to the
chief engineer. He became chief engineer in 1874, a position
he held it until his retirement in 1891. He died at the age of 81
years in 1897.

Manning did not receive any education or formal training in
fluid mechanics or engineering. His accounting background and
pragmatism influenced his work and drove him to reduce
problems to their simplest form. He compared and evaluated
seven best known formulas of the time: Du Buat (1786),
Eyelwein (1814), Weisbach (1845), St. Venant (1851), Neville
(1860), Darcy and Bazin (1865), and Ganguillet and Kutter
(1869). He calculated the velocity obtained from each formula
for a given slope and for hydraulic radius varying from 0.25 m
to 30 m. Then, for each condition, he found the mean value of
the seven velocities and developed a formula that best fitted
the data.

The first best-fit formula was the following:

INTERESTING INFORMATION ON MANNING’S EQUATION

V = 32 [RS (1 + R 1/3)] 1/2

He then simplified this formula to:

V = C R x S 1/2

In 1885, Manning gave x the value of 2/3 and wrote his
formula as follows:

V = C R 2/3 S1/2

In a letter to Flamant, Manning stated: “The reciprocal of C
corresponds closely with that of n, as determined by Ganguillet
and Kutter; both C and n being constant for the same channel.”

On December 4, 1889, at the age of 73, Manning first
proposed his formula to the Institution of Civil Engineers
(Ireland). This formula saw the light in 1891, in a paper written
by him entitled “On the flow of water in open channels and pipes,”
published in the Transactions of the Institution of Civil Engineers
(Ireland).

Manning did not like his own equation for two reasons: First,
it was difficult in those days to determine the cube root of a
number and then square it to arrive at a number to the 2/3 power.
In addition, the equation was dimensionally incorrect, and so to
obtain dimensional correctness he developed the following
equation:

V = C (gS) 1/2 [R 1/2 + (0.22/m 1/2) (R - 0.15 m)]

Where m = “height of a column of mercury which balances
the atmosphere,” and C was a dimensionless number “which
varies with the nature of the surface.”

However, in some late 19th century textbooks, the Manning
formula was written as follows:

V = (1/n) R 2/3 S 1/2

Through his “Handbook of Hydraulics,” King (1918) led to
the widespread use of the Manning formula as we know it today,
as well as to the acceptance that the Manning’s coefficient C
should be equal to the reciprocal of Kutter’s n.

In the United States, n is referred to as Manning’s friction
factor, or Manning’s constant. In Europe, the Strickler K is the
same as Manning’s C, i.e., the reciprocal of n.

Finally as someone has said is very apt tribute to Manning.

“Despite the obvious progress in our understanding fluid flow
as a result of Prandtl’s boundary layer theory and the more
recent work on turbulence, no equation for open channel flow
has been advanced that has displaced the Manning equation
for practicing hydraulic engineers. This seems remarkable for a
rather simple equation that was rejected by its author who was
an accountant-turned-self-taught engineer as a result of the Irish
famine.”

* * * *

Robert Manning
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Minutes of the
Fourteenth General

Body Meeting
The 14th Annual General

Body meeting of the Indian
Society for Hydraulics (ISH) was
held on 17th December 2009 at
17.30 hrs. at CWPRS, Pune
during HYDRO - 2009
Conference. About 30 members
attended the meeting. The
meeting started with a welcome
address by Shri P B Deolalikar,
President, ISH. The minutes of
the 13th General Body meeting
were circulated to the members
through ISH News published in
June 2009 for perusal,
comments and suggestions.
These minutes were read out in
the meeting and as there were
no oral or written comments, the
minutes were confirmed. The
Secretary, Treasurer and Editor
presented their reports in the
meeting. The proposals from
Prof. Vikas Garg of Mulana
Engineering College, Ambala
and NIT, Rourkela, Orissa were
put up before the General Body
for hosting HYDRO-2010. After
discussions, it was approved to
hold HYDRO-2010 at M. M.
Engineering, Mulana. It was
also agreed that at least the
registration fees will be
contributed to the corpus of ISH.
The speciality conference was
proposed to be held at NIT
Rourkela College during the
year 2010. The audited
accounts of the society for the
year 2009-10 were circulated
and were approved by the
General Body. The renewal of
ISH & IAHR partnership
agreement (2006-2011) was
also approved. The meeting
concluded with vote of thanks
to the Chair.

SOCIETY  NEWS
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OBITUARY

SHRI S.J. SAHASRABUDHE
Shri S.J. Sahasrabudhe who was member of ISH for a

long time, expired on 19. 7. 2009 at Amravati at the age of
75 after a short illness. After getting diploma in Civil
Engineering in 1954 he worked in Maharashtra Irrigation
Department and then received M.E. (civil) degree from the
University of Roorkee in 1973. After resigning from M.E.R.I.,
he worked for DUBON and STUP for over 20 years. During
this period he traveled to a number of countries. He remained
a bachelor, walked around Narmada and Dwaraka to Agra
and had active interest in Yoga and other spiritual activities.
He had a number of friends who will now miss him.

- Prof. J. G. Dahigaonkar, MISH, Nagpur

PROF. NANDAN VITTAL, Professor (Retd.)
Department of Civil Engineering, IIT Roorkee (1938-2008)

Prof. Nandan Vittal passed away after prolonged illness
on 19 Dec. 2008 at his home in
Vishakhapatnam, Andhra Pradesh. Prof.
Vittal was born in 1938 in Andhra Pradesh
and joined the Department of Civil
Engineering, University of Roorkee (now; IIT
Roorkee) in 1975 as Reader. He was

promoted to the post of Professor in 1982 and retired from
the University of Roorkee in 1998. Earlier he worked at Sri
Venkateshwara University Tirupati, Andhra Pradesh and
REC Rourkela, Orissa from 1962 to 1975. Subsequent to
his retirement from University of Roorkee in 1998, he also
worked as the Principal of a few private institutions in Andhra
Pradesh and Orissa.

Prof. Vittal was well known as a good teacher and
researcher in the area of Hydraulic Engineering. During his
stay at Roorkee he carried out detailed experimental work
on measurement of friction drag and form drag due to bed
undulations and proposed the concept of ‘effective shear
stress’ to be used for determination of total sediment
transport load. An elegant procedure for design of channel
expansions was also developed by Prof. Vittal that finds
mention in many standard books of Hydraulic Engineering.
The work of Prof. Vittal on use of ‘pier group’ for reduction of
scour around bridge piers is also well appreciated and cited
by the other researchers.

Prof. Vittal shall be always remembered as a simple man
of simplicity who was always devoted to the profession of
teaching and research. He was always popular amongst his
students as a good teacher and good research supervisor.

Prof. U. C. Kothyari,
Department of Civil Engineering, IIT Roorkee

First course in Fluid Mechanics
By Professor S Narasimhan
First edition, 2007; 438 pages

CRC Press, Taylor and Francis Group

The author of the book, Professor S Narasimhan, had been a
popular teacher of Fluid Mechanics and related courses at Indian
Institute of Technology Bombay.  Through this book he has passed
on the benefit of his vast teaching and research experience to
readers.  Although the author has targeted the readership of the
book to undergraduate students undergoing their first course and
‘perhaps the second course’ the depth and breadth of the topics
involved might take it even beyond the second course.

The book covers essential components of fluid statics,
dynamics, fluid-structure interaction, hydrodynamic equations and
applications, laminar and turbulent motions, flows in pipe and open
channels, compressible flows and physical modeling principles.

Starting with an introduction to fluid properties and fluid statics
it describes the theoretical concepts related to fluid kinematics
and particle motions.  The hydrodynamic equations modeling
irrotational flows, flow around objects, circulation and lift
characteristics are dealt with subsequently.  A full chapter on the
application of Bernoulli’s dynamic equation including flow
measuring devices comes later and followed by forces on different
objects and surface varieties. The Navier Stokes equations and
laminar flow analysis is then explained, leading further to turbulence
and velocity distribution in pipes and along flat plates.  With such
analysis in the background the attention is now drawn to hydraulic
design associated with pipe flows and including surges and water
hammer.  Students in general and those in aerospace and coastal
engineering in particular can derive considerable information on
fluid drag and lift on bodies of different shapes in the subsequent
chapter.  Uniform and non-uniform open channel flows – mainly
of steady type – follow later.  The final portion deals with
compressible fluid and dimensional analysis.

There are plenty of examples within and at the end of each
chapter to illustrate the application of well discussed theories and
these further lead to a vast pool of selected exercises.  Simple
schematic diagrams coupled with general lucidity of explaining
even complex phenomena like turbulence and fluid-structure
interaction are attractive features of this book.

The book is sure to find acceptability not only among the
students community but also with the teachers and professionals
as a useful reference book. The exhaustiveness and rigor of the
analytical treatment given to various topics should make it an ideal
reference for even the Master level students of hydraulic and water
resources engineering in our country.

Perhaps a list of references in the end together with
suggestions for further reading would have been of help to readers.
Similarly more number of solved examples could have made an
average student happier.

- Prof. M. C. Deo, IIT Bombay

BOOK  REVIEW
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FORTHCOMING  CONFERENCES/SEMINARS

Sr.No. Title of the Conference Date Venue

1. The 7th WSEAS International 18-20 Feb, 2010 Professor Dr.N.Nagarajan,Principal and Dean of
Conference on FLUID MECHANICS (FLUIDS’10)
Computer Science and Engineering, Coimbatore
Institute of Engineering and Info. Technology,
Coimbatore, Tamilnadu, Indiawww.wseas.org/
conferences/2010/coimbatore/fluids/index.html

2. Annual Conference on 15 Mar, 2010 Guangzhou, China
Hydraulic Engineering 2010

3. International Symposium on 12-13 Apr, 2010 Monash University,
Coastal Zones and climate change Australia

Irene.Thavarajah@adm.monash.edu.au

4. Water & Environment 2010 28-29 Apr, 2010 Bob Earll, CMS, bob.earll@coastms.co.uk

5. First European Congress of the IAHR 4th – 6th May 2010 Edinburgh, UKiahr-europe@hw.ac.uk
<iahr-europe@hw.ac.uk>

6. International Symposium on 14-18 Jun, 2010 Warsaw University of Life Sciences - SGGW,
Sediment dynamics for Warsaw, Poland, Prof. Dr Kazimierz Banasik,
a changing future SGGW icce2010@sggw.pl

7. Conference on Water History 16-19 Jun, 2010 Delft, Netherlands
E-mail: m.w.ertsen@tudelft.nl

8. 6th International Symposium on 23-25 Jun, 2010 Athens, Greece
Environmental Hydraulics E-mail: christod@hydro.civil.ntua.gr

Website: http://www.iseh2010.org/

9. Water 2010: Hydrology, Hydraulics 5-7 Jul, 2010 Quebec City
and Water Resources in an Canadainfo@water2010.org
uncertain environment

10. 9th International Conference on 07-11 Sep, 2010 E-mail: qchen@rcees.ac.cn
Hydroinformatics Tianjin,  China Website: http://www.hic2010.org

11. River Flow Conference 2010 08-10 Sep,  2010 University of Braunschweig,  Germany
E-mail: a.dittrich@tu-bs.de
Website: http://www.riverflow2010.org

12. 8th Ecohydraulics Conference 12-16 Sep, 2010 Seoul, Korea
E-mail: hswoo@kict.re.kr

13. IDRA 2010, 32nd Italian Conference of 14-17 Sep, 2010 University of Palermo,  Italy
hydraulic and Hydraulic Constructions E-mail: mars@unipa.it

Website: http://www.idra2010.unipa.it

14. 25th IAHR Symposium on Hydraulic 20-24 Sep, 2010 University of Timisoara,  Romania
Machinery and Systems E-mail: Iahr2010@acad-tim.tm.edu.ro

Website: http://acad-tim.tm.edu.ro/iahr2010
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New ISH Life Members

759. Ms. Minimol Korulla
760. Shri Prashant Navalakha
761. Dr. P. Senthilkumar
762. Shri Sib Nath Das
763. Shri M. P. Rajurkar
764. Shri Harshan P. Patil
765. Dr. C. R. Suribabu
766. Shri Shyam N. Shukla
767. Shri R. K. Varma
768. Shri Ushakar Jha
769. Shri D. K. Rajmane
770. Shri E. Abdul Hameed

771. Dr. (Mrs.) M. Kalyani
772. Shri P. Sriniwavas
773 Shri Arun Kumar Dwivedi
774. Shri T. Naveen Kumar
775. Shri Chamboli Joga Rao
776. Shri Aanand Vardhan
777. Shri Z. P. Etanath
778. Dr. Sreeja Pekkat
779. Dr. Pramod Kumar Sharma
780. Shri Prakash Surya
781. Shri M. Z. Qamar
782. Shri S. R. Gaikwad
783. Shri Chadetrik Rout
784. Shri Meghdatta Basu

785. Shri Shailesh Kumar B. Patel
786. Ms. Nilotpal Debbarma
787. Ms. Sabitha N M
788. Shri Jainendra Kumar
789. Shri Bhola Nath Sharma Ghimre
790. Shri Ravindra U.Kamodkar
791. Shri Krishnendu Bhoumik
792. Shri Pramod Maidamwar
793. Shri Md. Lutfor Rahman
794. Dr. (Mrs.) Usha Natesan

New ISH Fellow Member
066. Shri Hradaya Prakash

LIMITED COPIES OF HYDRO 2009
PROCEEDINGS FOR SALE

The price of one set is Rs. 1500/- for ordinary post
and Rs. 1750/- by Registered / Speed post. The payment
may be made by DD/ Cheque/ Cash in favour of “Indian
Society for Hydraulics” and sent to “Secretary, Indian
Society for Hydraulics, at CWPRS Campus, P.O.
Khadakwasla, PUNE - 411 024 ( Maharashtra).

NOTICE FOR RENEWAL OF
E-MEMBERSHIP OF IAHR

“ISH members interested in e-membership of IAHR
during the year 2010-11 may kindly send the subscription
fees of Rs. 1000/- by DD / Cheque/ Cash favouring
“Indian Society for Hydraulics” to Secretary, Indian
Society for Hydraulics, CWPRS Campus, P.O.
Khadakwasla, Pune -411 024 latest by January 30, 2010.
An additional fees of Rs. 500/- will be required for
“Journal of River Basin Mangement.”

Wish You A Happy
&

Prosperous New Year 2010


