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VERSUS
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The copy of the letter dated 16.10.2015

sent by National Institute of Hydrology to
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Commissioner, Ministry of Water
Resources(River Development & Ganga

Rejuvenation) New Delhi with report,

Annexure R2

The copy of letter dated 22.04.2016 sent
by National Institute of Hydrology to the
Commissioner, Ministry of Water
Resources(River Development & Ganga
Rejuvenation) New Delhi along with the
IIT Roorkee report.

Annexure R3(Colly)

The copy of the National Framework for
Sediment Management, Ministry of Jal
Shakti department of water resources,
River development & Ganga Rejuvenation
New Delhi, October, 2022.

Annexure R4

The copy of notification no. 336/81-4-
2020-823/2008 TC dated 17.03.2020.
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9. Annexure R5
The copy of letter dated 21.11.2020 of
District Magistrate, Varanasi.

10. Annexure R6
The copy of the Bathymetric survey,
Digital Elevation Modeling (DEM) ete.
conducted by the Irrigation Department.

11. Annexure R7
The copy of the August, 2021 report
prepared by the Department of Civil
Engineering, S5.V. National Institute of
Technology, Surat.

12, Annexure R8

The copy of the image of NMCG web portal
and copy of the Ministry of Environment
and Forest, Guidelines, 2016 and
notification dated 28-03-2020.
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13. Annexure R9
The copy of the Detail Project Report for
the year 2020-2021.

14, Annexure R10
The copy of a PPT presentation which was
made before the 53" meeting of Flood
Steering Committee,

15, Annexure R11
The copy of the resolution passed on 53
Meeting of Flood Steering Committee, the
Flood Control Council, Govt. of U.P. held
on 14.12.2020,

16. Annexure R12

The copy of E- tender notice no.
09 /UPPCL/GM-7 /E-TENDER/2020-21
dated 28.12.2020.
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1'fs Annexure R13
The copy of photographs of inspection
visits at dredging location by the Chief
Engineer, Additional District Magistrate,
Mining Officer, Commissioner, Varanasi
Mandal.

18. Annexure R14
The copy of the Government Order dated
19.05.2020 by Secretary Mining.

19, Annexure R15
The copy of the letters sent by the UP
Project Corporation Ltd to district
administration for disposal of dredged
material.

20. Annexure R16

The bathymetric report of the outcome
post the dredging dated 17-09-2021.
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21: Annexure R17

The copy of the Impact study report
prepared by the Department of Civil
Engineering, S.V. National Institute of
Technology, Surat.

THRQUGH

PRIY ‘ WAMI

Advocate

Standing Counsel, State of U.P.
Chamber 04, Shivalik Tower

Kaushambi, Ghaziabad

Date:  .02.2023
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IN THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI
ORIGINAL APPLICATION NO. 107 OF 2022

IN THE MATTER OF:

AWADHESH DIKSHIT ... Applicant/Petitioner
VERSUS

UNION OF INDIA & ORS. ..-.Respondent(s)

REPORT ON BEHALF OF PRINCIPAL SECRETARY, IRRIGATION
DEPARTMENT, GOVERNMENT OF UTTAR PRADESH

1. That the present Report is being filed in compliance to the order
dated 10.01.2023 passed by this Hon'ble Tribunal directing the
deponent to submit appropriate Report / response giving details
of the circumstances, the decision was taken for undertaking
‘dredging’ exercise and also to whether any study was conducted
as to what extent ‘dredging’ was to be undertaken. The deponent
seeks to humbly place on record the details before this Hon'ble

Tribunal as under:
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Brief History / Circumstances for taking the decision of

undertaking “Dredging” in the River Ganga from Assi Ghat to
Raj Ghat at Varanasi

2. Problem of erosion and Caving-in of Ghats at Varanasi: During the

year 2015, the Varanasi District administration had conveyed to
the office of the Hon’ble Prime Minister its concerns over the
sedimentation that was taking place along the right bank of the
River Ganga near Varanasi resulting in increased river flow
velocities along the left bank, i.e. ghat side, which was causing
erosion and damaging the Ghats and associated structures. There
was pressure forming upon the ghats located on the west bank of

rnver Ganga whereby the ghats were sinking.

3. The Ministry of Water Resources, River Development & Ganga
Rejuvenation (MOWR, RD & GR) conducted various studies to find
out the causes of the erosion and sought remedial measures to
check erosion. A Committee headed by the Chairman, GFCC and
CWC and other senior officers of Govt. of India and Dr. UK
Chaudhary, Professor & Head (Rtd) IIT BHU Varanasi and

Director, Mahamana Malviya Institute of TEchnology for Ganga
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Management (MMITGM) Varanasi visited the site in October 2015
and recommended that in order to reduce the pressure on the left
bank, the removal of deposited sand on the right bank appears
desirable and needs to be undertaken after suitable studies, It was
found that the deepest section of the river was shifting towards
concave (ghat) side. True copy of the report of the Ganga Flood
Control Commission, MOWR RD & GR dated 16.10.2015 is

attached herein as Annexure R1.

. Pursuant to the request of MoWR RD & GR, the National Institute
of Hydrology (NIH} Roorkee was required to undertake scientific
studies along with other institutions and experts and suggest
immediate and long term remedial measures. A study team of
Experts from [IT Roorkee under the leadership of Prof. Dr. Nayan
Sharma did a detailed study of the relevant area and spelt out the
remedies to develop durable and comprehensive solutions on a
long term basis. It was highlighted that the sand bar deposits vis
a vis erosion triggered along the left bank Ghats side (due to
resulting river channel constriction). One of the options suggested

were putting in place a robust erosion control system on the left

l
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bank Ghats and also deploying comprehensive flow modifying
structures for removal of channel constricting right bank sand bar
deposits. True copy of the Report of IIT Roorkee sent by the
National Institute of Hydrology Roorkee is attached herein as

Annexure R2.

9. There was need to undertake dredging / removal of the silt/sand

in the niver Ganga with a view to control flooding in the river
(provide drainage by-pass channel) so as to avoid impact of
flooding in the adjoining areas and in particular to decongest
flooding impacts on the left bank of Varanasi with large number of
Ghats. The National Framework for Sediment Management states
that “Sediment carrying capacity of a river is directly proportional
to the kinetic energy of water, With more kinetic energy water is
capable of carrying larger amount of sediment and of bigger size,
However, due to human interventions on rivers (e.g. Dams, bund,
barrages etc.) natural regime of river is disturbed. Traditional flood
plains remain no longer available for offloading the excess
sediments and river is forced to deposit sediment in its channel or

nearby...As sediment carrying capacity of river is directly
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proportional to the quantity and velocity of water, during high
flows considerable sediment is carried in the river which is
deposited as the flow reduces. This rapid change of flows causes
erosion and deposition at different places. This is also the main
cause of change of cross-sections in alluvial rivers.” True copy of
Sediment Management, Ministry of Jal Shakti department of water
resources, River development & Ganga Rejuvenation New Delhi,

October, 2022 is attached herein as Annexure R3.

. In wview of the concern with regards to the problem of
sedimentation on the right bank of the River Ganga, Dredging’
emerged as the solution that could clear silt from the right bank
of the river thus easing floods and erosion, which could cause
human disaster. Owing both to the natural variability in flow
pattern and the existing flow volume available in the river, the
depths might be shallow at some sections in the channel. The

dredged soil is sucked by the pumps and is then transported to

the shore using pipelines.
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7. That it becomes necessary to mention here that on the right bank
of the river was earlier a Kachhua Wildlife Sanctuary but this
sanctuary was later denotified and has now been shifted in
compliance with the notification no. 336 [81-4-2020-823/
2008TC dated 17.03.2020 based on a study conducted by the
Wildlife Institute of India (WI1I) due to low encounter rates of turtles
in the Sanctuary in order to protect, propagate the wildlife and
environment. The NMCG has been seized of the matter, and the
said notification is subject to the final decision of Hon'ble Supreme
Court in LA No. 117429 and 117429/2019 in Writ Petition Civil
No. 337/2019, True copy of notification is attached herein as

Annexure R4.

8. That in furtherance of the need to protect the ancient ghats and
the structures near the left bank of the River Ganga in the holy
city of Kashi, from Assi Ghat to Raj Ghat, and with a view to control
flooding in the river by providing drainage by-pass channel so as
to avoid impact of flooding in the adjoining areas and in particular
to decongest flooding impacts on the left bank of Varanasi, the

District administration Varanasi approached the Irrigation
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Department to make a channel by removing the sand/silt mounds
located in the river to divert the flow towards the eastern side of
bank vide letter dated 21.11.2020. Thereafter the project of
dredging was proposed in this area. True copy of the letter dated

21.11.2020 is attached herein as Annexure R5.

s dertaken by the I tion Department - U.P

. For this Project of dredging and channelisation work a detailed
survey (Ortho-morphological study, Drone based DEM and
Bathymetry) was conducted. The project was put up for discussion
in departmental Chief Engineers Committee, Technical Advisory
Committee (TAC). The TAC assists the State Flood Control Board
in examining all the technical proposals in connection with flood
protection schemes prepared by the field Chief Engineers and to
make recommendations on them for consideration of the State
Flood Control Board. Only the TAC recommended projects are
placed before the U.P State Flood Control Board's “Flood Control
Steering Committee” (FSC) headed by the Hon'ble Jal Shakti
Minister of State of U.P for approval. Both these Committees TAC

_and FSC have representatives from the Ganges Flood Control

L
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Commission (GFCC), Central Water Commission, Indian Railways,
Forest Department, Agriculture Department, respective officers of
the Department of Irrigation, U.P and other concerned

Departments of the State. The Impact study has also been carried

out after the execution of the project.

10. That in respect of the present case for the Project of dredging
and channelisation work of the right bank of River Ganga in front
of Assi Ghat, Samne Ghat and Raj Ghat the aforesaid procedure
was duly followed in letter and spirit as under:

i. A detailed survey of the project site was conducted
including the Ortho-morphological study on google map,
Drone based Digital Elevation Modeling (DEM) and
Bathymetry survey of dredging path of the project site. The
identification of the Geological information was also
conducted at cross sections of the river at 100-200m
intervals in order to find out depth variation, Sub - surface
mapping with Aquatic profiling of the river, Drill
explorations with determination of in situ permeability,

Standard Penetration Test in each drill hole to infer the

L
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bearing capacity of the underground geological strats as
well as the Geomechanical properties of subsurface strata
of the right bank of the river. Profiling for the past four
years was also prepared to study the comparison of the
historical changes over the subject area. The copy of the
Bathymetric survey, Digital Elevation Modeling (DEM) etc.
conducted by the lrrigation Department is attached herein
as Annexure R6 (Colly).

Further, the [rrigation Department also sought a detailed
report on Hydrodynamic modeling of proposed
channelization work at Assi Ghat and Rajghat, Varanasi
prior to the exercise of dredging and channelization
conducted by the Department of Civil Engineering, S.V.
National Institute of Technology, Surat, Gujarat. It
suggested that the Proposed dredged channel may ensure
quick disposal of flood water and reduce the risk of erosion
of the left bank. The observed high velocities in the
proposed dredged channel during high discharges may
lead to diversion of flow towards the right bank which will

protect erosion of the left bank. Therefore, the proposed

l
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dredged channel after floods, may refill partially or fully.
Thus it recommended dredging operations of the river
channel. The copy of the SV NIT report is attached herein
as Annexure R7.

The Irrigation Department also verified as to the procedure
and approvals required before proceeding with the
dredging process. At the NMCG built web enabled
platform, six categories of projects that require prior
approval have been stated. Since, the dredging being
undertaken in the present circumstances did not fall
under any of those 6 categories, no prior permission was
sought in that regard under section 42 of NMCG. The
Ministry of Environment and Forest vide 2016 guidelines
read with the latest Notification dated 28.03.2020
specifically exempt 13 categories of cases from being
considered as mining for the purpose of requirement of
environmental clearance. One of them is *7. Dredging and

desilting of dams, reservolrs, Wwet es, river,

canals for the purpose of their maintenance, upkeep and

disaster management”. The copy of the image of the web

l
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portal of NMCG, copy of Ministry of Environment and
Forest Guidelines, 2016 and Notification dated
28.03.2020 are attached herein as Annexure RB(Colly).
A Report of the project was then prepared by the Engineer-
in-Chief (Mechanical) & Chief Engineer Sajja as well as by
the S.E Warkshop Circle -1 & Executive Engineer, BMMD.
All the above reports and surveys were then put up for
discussion in the departmental Chief Engineers
Committee and the Technical Advisory Committee (TAC).
After the recommendation of the TAC, a Detailed Project
Report (DPR] for the project was prepared by the
Department for undertaking the Works of dredging in
River Ganga at Varanasi to reduce the impact of water
pressure on the Assighat, Samne ghat and Raj Ghat
located at left bank of the river seeking approval of the
project during the year 2020-21. The copy of the DFR is
attached herein as Annexure R-9.

The Project report was then placed before the 53~ meeting
of the U.P State Flood Control Board's “Flood Control

Steering Committee” (FSC) headed by the Hon'ble Jal
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Shakti Minister of State of U.P for approval. The Steering
Committee was represented by the Ganges Flood Control
Commission (GFCC), Central Water Commission, Indian
Railways, Forest Department, Agriculture Department,
respective officers of the Department of Irrigation, U.P and
other concerned Departments of the State. A copy of the
presentation made before the Flood Control Steering
Committee is attached herein as Annexure R10.

That after deliberations before the Flood Control Steering
Committee the project was approved in the 53 Meeting of
the Standing Steering Committee, the Flood Control
Council, Govt. of U.P. dated 14.12.2020 chaired by
Hon'ble Minister of Jal Shakti and Department of Water
Resources. The copy of approval of the Project by the Flood
Control Steering Committee dated 14.12.2020 is attached
herein as Annexure R11.

That thereafter, the process of E-tender was initiated vide
the letter no. 09/UPPCL/GM-7 dated 28.12.2020. In
response to the tender. The project works was allotted to

the L-1 M/s. Ocean Sparkle Limited, Hyderabad. The U.P.
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Projects Corporation Itd. issued the work on 06.03.2021
to the company. The copy of e-tender no. 09/UPPCL/GM-
7/E-TENDER/2020-21 dated 28.12.2020 along with the
award of works and agreement is attached herein as
Annexure R12 (Colly)

The process of dredging was planned in a way so that the
process would be over before the onset of monsoons. The
process was started on 07.03.2021 following all due
procedure. The dredger deploved for the work was Holland
Make [HC 1200. Videography of the work was also
conducted. However, due to the unfortunate
onset of the second wave of the COVID-19 pandemic
during the said period, the process of dredging suffered.
The monsoon also started early in the year 2021 bringing
the floods earlier than expected taking some of the silted
sand back into the river. Despite all odds, the process of
dredging was finally completed on 30.06.2021. During
the dredging process, there have also been regular
visits by the Commissioner Varanasi Mandal,

Chief Engineer, Additional District Magistrate, Mining

k
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Officer. The photographs of the site during the process of
dredging are attached herein as Annexure R13.

That the dredged silt/ sand was disposed of as per the
guidelines as outlined by the Secretary Mining, Govt. of
UP, wvide letter no. 758 186-2020-7(50)/2019 dated
19.05.2020 issued to all the District Magistrates, Uttar
Pradesh wherein the directions were issued for disposal of
dredged material collected as a result of dredging by e-
tendering. The copy of the above Government Order dated
19.05.2020 is attached herein Annexure R14.

That accordingly, the U.P. Projects Corporation Ltd.
handed over 11.34 Lac Cubic meters of dredged matenal
to the representative of District Magistrate, Varanasi from
time to time on various dates during the dredging period.
Despite the city of Varanasi being hard-hit by the second
phase of the Covid pandemic, best efforts were made by
the district administration to follow the due process for
disposal of dredged material. The District Magistrate
accordingly issued two e-tenders dated 01.06.2021 and

19.07.2021 for disposing the dredged material. The
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e-tender was also published in Hindi daily newspapers
with a view to get proper publicity. The same was then
auctioned for Rs. 2.52 crores and the related
challan/receipts are maintained by the district
administration. The copy of the letters sent by the UP
Project Corporation Ltd to district administration for
disposal of dredged material is annexed as

Anenxure R-15 (Colly).

After the dredging, the impact study was conducted and
the result is shown in the bathymetric report dated
17.09.2021, in which it is clear that significant
sedimentation has taken place on the left bank of river
Ganga. Past four years google geographical map also
confirmed the success of the dredging exercise. The
bathymetric report of the outcome post the dredging is

annexed as Anenxure R-16.

That in April, 2022 an impact study of dredged channel

and channelization work was conducted to assess whether
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the objective of the exercise to prevent erosion of left bank
at Assi Ghat- RajGhat, Varanasi, UP was achieved. The
said study was conducted by the Department of Civil
Engineering, 5.V National Institute of Technology, Surat,
Gujarat. The findings of the report says “Due to dredged
channels, it is found that the depth of the river near Assi
Ghat, Samne Ghat, Raj Ghat is reduced and water
pressure on the ghats is reduced. Therefore, the objective
of the project was achieved”. The copy of the Impact Study

report is attached herein as Annexure R17.

11. Hence it is stated that no illegal mining was done at the
Varanasi ghats and every work was executed as per law. That as
the Assi Ghat, Samne Ghat and Raj Ghat are the sacred and
religious sites in Varanasi wherein almost around 2.5 million
tourists come to the holy city. The objective of the project was only

to save the public at large from floods and erosion and allow the

free flow of river Ganga.
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12. That study before dredging and study after dredging was duly
conducted. The impact study has concluded that the project has

helped considerably in reducing water pressure at Ghats.
PRAYER

It is, therefore, most respectfully prayed that this Hon'ble Tribunal

may graciously be pleased to:

» Dismiss this Application with Exemplary cost, and
» Dispense the personal appearance of the Principal Secretary,
Department of Irrigation, Govt. of U.P., or

« Pass any such other order as may deem fit. E

=

Respondent

LopgPBovor
P SWAMI
Advocate

Standing Counsel, State of U.P.
Chamber 04, Shivalik Tower
Kaushambi, Ghaziabad

Date: .02.2023
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IN THE NATIONAL GREEN TRIBUNAL

PRINCIPAL BENCH, NEW DELHI

ORIGINAL APPLICATION NO. 107 OF 2022

IN THE MATTER OF:
AWADHESH DIKSHIT . Applicant/Petitioner
VERSUS
UNION OF INDIA & ORS. ...Respondent(s)
AFFIDAVIT
Affidavit of Sh. ' , aged about 5| years s/o Sh.

g , presently posted as
;;::E; ﬁgc_au [y . having  office  at
|
T L iaade i dqtmjlnﬂ,{- , Uttar Pradesh.
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1. That I am posted as stated above and well conversant with the
facts of the present case and as such competent to swear this
affidavit before this Tribunal.

2. That the accompanying reply has been drafted by our counsel
upon my instructions.

3. That the contents of the accompanying reply are true and
correct and the knowledge has been derived from official records
and nothing material has been concealed there from.

FAY.
g e

P..m-quU L
ea U\ EtwnG 11'-5-1-"" v
ﬂ:h'-i“""‘“‘ Gmiagns 1 DEPONENT

VERIFICATION

J-IDENTIFY THE DEPONENT

WHO HAS SIGNED BEFORE ME
Verified on solemn affirmation at New Delhi on this _z20" day of
February, 2023, that the contents of the foregoing affidavit are true
and correct to the best of my knowledge and no part of it is false and
nothing material has been concealed there from.

o w002 084 Exm éﬁ*"ﬁ“ﬁm fime ", G
mmm ﬂmm #E‘fﬂ"',
fareits, 2.0 2. 288857%.0.2.5.GDP- M
g e We- I‘ﬂ?f::ﬂll
m&dﬂuﬁu TN o e

. M‘{:m« Yutbural, Puimmetpel Bravel N ells (g, Go g 3025

*-"hli-n'ﬁﬁﬂﬁﬁ“m

=T SPT-8 (o)
T i e

ts'rtﬁ:ﬁaﬁ#.‘#




Amnteesr B
155

Most lmmediate
Speed Post/Fax
Government of India
Ministry of Water Resources, River Development
and Ganga Rejuvenation

Sinchai Bhawan, 3™ Floor
Patna-BDD 015

Mo, GFCC/P/473/2015/ Caa5 ¢ Dated: 16.10.2015
To,

o Commissioner (FM)
Ministry of Water Resources
11™ Block, 8" Floor,
CG0 Complex, Lodhi Road
Mew Delhi-100 003

Sub: Immediate Measures to check erosion on left bank of river Ganga near
Varanasi {Ghat side) induced due to siltation on right bank.

Sir,

The Team of Officers constituted by MoWR, RD B GR wide its OM No. Z-
16012/25/2015-FM/3966-77 dated 06.10.2015 to find out the causes of erosion on and
near laft bank of rivar (Ghat side) at Varanasl conducted field visit on 12-13 Dctober,
2015. Please Mind enclosed visit report for further needful at your end.

Encl: As above.
Yours faithfully,

.
=

(&nil Jain}
Director {Coord )
Copy to:

PPS to Secretary, Ministry of Water Resources, River Development and Ganga
Rejuvenation, Shram Shakti Bhawan, Rafi Marg, New Deihi-110 001.
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Report of the Team of Officers to find out causes of erosion on and near left bank
of river Ganga (Ghat Side) at Varanas! and to suggest remedial measures thereof,

Background

The Varanasi district administration had conveved to PMO its concerns over the
sedimentation that is taking place along the right bank of river Ganga near Varanasi
resulting in increased river flow velocities along its left bank, L.e. ghat side, which can
cause erosion and damage the Ghats and associated structures, The PMO vide letter
no. PMO 1D No. 670/71/C/42/2015-E5.] dated 5-10-2015 asked Ministry of Water
Resources, River Development & Ganga Rejuvenation {[MOWR, RD & GR) to look Into
the matter. Accordingly, MOWR, RD & GR  vide its OM No.Z-16012/25/2015-
FM1/3966-77 dated 6-10-2015 constituted a Team of officers with Chairman, GFCC as
team |leader to find out the causes of erosion and suggest immediate remedial
measures to check erosion. The compaosition of the Team of officers Is as follows:

Shri G. 5. tha, Chairman, GFCC, Patna Team leader
Shri 5. K. Sibal, Chief Engineer, UGBD, CWL, Lucknow Member
Shri 0. P. Srivastava, CE (Sone), Irrigation Departiment, Varanasi, UP. Member
Shri Pankaj Mani, S¢-D, NIH, Patna Member
Dr. R. G. Patil, 5c-D, OWPRS, Pune Membear
Shri M. Raghuram, Director, Hydrology (M), CWC, New Dalhi Member

Shri 5. D. Gupta, SE, VDA, Representative of District Magistrate, Member
Varanasi, UP

Thé Chairman GFCC with the approval of MoWR, RD & GR, co-opted Dr. U. K
Chaudhary, Professor & Head (Retired), IT BHU Varanasi and Director, Mahamana
Malaviya Institute of Technology for Ganga Management (MMITGM], Varanasi to
participate in the visit, team deliberations and recommendations,

Field visit by Team

The team visited by boat the Ghats on the left bank of river Ganga from Assi to Raja
Ghats and downstream up to Varuna River confluence. The river flows in a curved
path in this reach, the ghat being on the concave side of the river bend while the
sand deposits are on its convex side. This river alignment creates deeper cross
sections in the concave side, ie. along the ghat (left bank) in the present condition.
This was also evident from the river wave turbulence - Rough waves were seen
towards the ghat side while comparatively less amplitude waves were observed on

the right bank.

Page1of9




157

The various Ghats were found to be in relatively good condition without any sagging
or sinking or having any major crack worth taking serious note, except at few
locations where subsidence/settlement of different magnitude of the Ghats/
structures were observed, though none were severe, The ghat steps, where the
SagRIng was noticed were almost adjacent to structures like Sewage pumping
stations; water intakes or drainage outlets. It appears that the faillures at these
places may be due to poor canstruction quality or localized internal erosion due to
seepage water in conjunction with the river flow. The team could not do any
assessment of the bank area below the flowing water. However, it was assessed
based on the indirect method by observing failures of the superstructure above the
gengral water level.

The ghat structures are not laid out In smoath concave curve which is necessary for
inducing stream lined flow. Some of the Ghats intrude into the river while others are
short. However, it was observed that the river over a period of time has established
a stabilized flow pattern which was evident from the absence of any major erosion
on the left bank. It was seen that a Temple which had tilted at the time of
construction in 1830 I still standing In that position as shown in field phote in
Annexure-l. The different photos in Annexure-l, show the present conditions of
affected Ghats of Varanasi and rising of right bank sand deposits.

River mechanics at Varanas

. The river, before approaching Varanasi ghat, enters from Ramnagar fort about 900 m
upstream of Bypass Bridge. About 1.5 km upstream and downstream of the bridge,
the reach Is having mild curvature. The flow follows right bank in this reach. The river
in the vicinity of the Ramnagar fort again migrates from right to left bank. Almost all
the Ghats such as Assi Ghat and Harish Chandra Ghat etc., in Varanasi are situated
an left bank in between this reach starting from Samne Ghat near Ramnagar Fort to
Malviya Rail cum Road Bridge. All these Ghats are situated on left concave bank and
river is found to be hugging the left bank throughout. The thalweg line (line
connecting the deepest bed along the river) is expected to be very near to the left
bank. The River in this reach tries to interact with the left bank whereby it creates a
forward moving anticlockwise secondary flow of water. The anticlockwise forward
maoving flow scours the sediment from the left bank to right bank along the bed of
the river. The strength of the secondary circulation enhances downstream of
Dasashwamedh ghat and the orientation of secondary circulation (transverse cell) is
favouring sedimentation on convex side and erosion on concave side. The height of
the shoal seen on the right bank increases as one travels downstream due to the
increase in the intensity of anticlockwise forward moving flow till the end of right
turn downstream of Malaviya road cum rail bridge. This is confirmed from the
satellite imageries presented in Annexure-ll which shows the river bank line
observed from satellite images over the years. As the flow gets straightenad beyond
the bridge, the shoal formation is not seen beyond the bridge. On local enguiry, it
was revealed that the sand dune has increased in all three dimensions.

Page 2 of 8




158

The Team tried to compare the wvarlation in the cross-sections of the river and
thersby estimate whether the thalweg line has moved towards left bank or
remained static at the same place. However, historical river cross-section data of this
reach were not available. The site engineers are advised to collect the cross-sections
data before and after the monsoon flood to assess the movement of thalweg line in
future. The team members also felt the necessity of geological investigation of the
stratum below the Ghats, near the left bank in the river. The availability of cross
section and geological data will help in the assessment of the river behaviour and in
evaliing suitable river stabilization measures.

Team Discussions

After the field visit the members and other officials held a meeting at irrigation guest
house to discuss the issues pertaining to the erosion on left bank and deposition of
sands on rights bank. The followings issues were discussed:

L information as revealed by visual observations of the river and banks.
® Pattern of erosion, their localised existence, and association with the
locations of outfalls.

L Behaviour of river over a perfod of time.

" Interventions reguired to be made using geo textile sand bags, sheet pile,
grouting, retaining wall, slope pitching etc.

# ‘' Informed by Dr. Chaudhary that the deepest section of the river is shifting
towards concave (ghat) side. Though, for establishing such conclusions
historical observations of river cross sections needs to be compared which is
not available for the river reach. Howewver, the historical river cross sections
are available at CWC GD site which is located in the downstream reach. CWC
provided the temporal comparison of the cross section that does not show
any appreciable shifting of the deepest section (Annexure-H1).

. Construction of submerged vanes (spur) for reducing the formation of
sacondary currents and hence erosion and inducing siltation,

. smoothening of river bank alignment on left bank for reducing flow velocity
and attacking tendency of river due to projected Ghats.

- Dr. Chaudhary and Uttar Pradesh Irrigation Department (UPID) officers
suggested that the sand deposits on the right bank may be managed by
reducing the height of sand deposits to increase the flow area during high
fload. This would reduce pressure on the left bank.

. Dr. Chaudhary and UPID officers suggested that the erosion pockets in the
river bed should be filled up using boulders/ geo-bags/ concrete blocks etc.

Page 1ol @
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Conclusions and Recommendations

a)

bl

di

e

fl

The Team after detailed deliberations arrived at the following conclusions and
recommendation:

No serious damage/ settiement/ sagging of the Ghats or structure an the left bank of
the river were observed. The damages that were observed were due to focal
phenomenon.

The river behaviour was found to be on expected lines and it is felt that it has
reached its stabilized state. Any intervention has to account for this fact and shauld
be undertaken after comprehensive studies and investigations,

In order to reduce the pressure on the left bank, the removal of depasited sand on
right bank appears desirable and needs to be undertaken after sultable studies,

The river behaviour needs 1o be continuously monitored and for planning any
Interventions details such as river cross sectional data over a period would be
needed to establish the movement of thalweg line/ depth.  The entire reach of
Ganga Ghats at Varanasi |.e. from Ramnagar bridge 1o Confluence of Varuna with
Ganga needs to be surveyed and data needs to be available In the form of cross
sECtions at an interval of about 100 m.

G351 may be approached to discern the geological profile of the river bed and left
bank including ground water level and permeability. Local grouting wherewver
feasible may be undertaken in consultation with GSI.

Local amellorative measures such as repairing of damaged ghat portions and
providing proper local drainage for preventing localized erosion may be taken up.

gl The wvelocity profiles in terms of velocity vector Le. longitudinal and transverse

wblocity components in the 1one of nearly 50 to 80 m from the bank nesd 1o be
manitared.
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Annexure-|
Field Photographs

| The steps [ghat) are sinking near sewage pumphng station at
Mansarovar ghat.

e =

p— -

. Uam_agﬂ_ghat near Jalasan sewage pumping station. ,
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Camaged ghat at the outfall near Bhadaini ghat.

Page 6of 9
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Annewure-l (contd. )

Rising of right bank of Ganga In the river reach

The tilting temple at Manikarnika ghat. The temple is in same tilting position since 1830,
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Annexure I
River bank line from satellite images
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Annexure-1l
The comparison of river cross-section at CWC GD site
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File Mo Z- 1801 ZAr2018-FM
of Water Resources,

River develogmant & Ganga Rejuvenation
[Flood Mansgement Wing)

11" Block, B Fioar, GO0 Complex,
Ll Romdd, Menw Dwalbe- 110003
Dated. 287 January, 2018
To
Dimagtor
Mational Insbbhute of Hydrology
Raarkes

wnqﬂmmﬂuﬂuupﬂnﬂm-ﬂm-d
Manikarndka Ghat o Varanasi-reg
i
Encicesd plssss Tad 8 copy of PMO refersnce dated 29 12 2015 regarding problem of
wizmeen and caving- 0 of Mankamiks Gl @ Vemnas in this regaed kirdy reler (5 e-mai dabed
u'.*.m_‘mllnﬂhmmm;mmmmﬂﬂmuﬂdmnnmﬁt
GECE, CWPRS and Mik sadier in Ocipbe, 2015 wos slio ser o jpou
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mn—mﬂlmuﬁ&nmﬁbummmw
eplewnans 1o this Muugdny Winin 8 wees,

\"nﬂ_ Tmthduily,

-

{C. LAL)
Coormemimasoner (PR}
Tel 071-74388738, FAX: 011-24382T80
E-rrai:
Copy tor e information to:

i S PPS o Seorstany (WRL RD BGR). New Deis

2 PPS to Special Secreisry (WH, R BIR). Maw Daifi
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ot ALY FAfAs= 4 o
Fam, W

L~ et WONE | A e e waen & sl w sty & afE MM B
‘» ’j AR W, Tl - 247 667, WA “.,“’

S M
Bl A National Institute of Hydrology Frem 41102272108, 275N,

a - Fax - #S-1330-2TETE 125
wara e iscvemment af inda Socety under Minstry of Waer Resources. RDAGRI ey
foims Sabngyan Brarwen, Moorier - 247 567, INOWR riuegh gl om
R.D. Singh {An 150 9001 - 2008 Carshios Organization)
Dhifirtor

No. DIR/NIHMoWR
Dated: 22™ Apnil, 2018
Shn C. Lal
Commissioner (FM)
Minisiry of Water Resources
Hwver Devalopmant & Ganga Rejuvenation

(Flood I.lnn.lﬂammt Wing)
11" Block. 8" Floor, CGO Complex
Lodl Raad

New Delhi - 110 003

Subject: Proposal for studies to address problem of erosion and caving-in of
Manikarmika Ghat at Varanasi.

Bir,

Please find enclosed herewsth hwo parts of the proposal for addressing the problem of ercsion
and caving-in of Manikamnika Ghat at Varanasl. For preparation of the proposal, descussions
were held with Or. Nayan Sharma, Professor, Department of Water Resources Development &
Managemant, IIT. Roorkee; Dr. N K Goel, Professor, Department of Hydrology, IIT, Roorkee
Ufficer from Irrigation Research Institute, Roorkee and the concerned Scientists of NIH Dunng
discussions. it was considered that physical hydraulic modeling of the reach of the nver Ganga
upstream of Manikamika Ghal at Varanasi should be conducted The physical hydraubc
miodeiing facilty and axpertise are nol available at NIH Hence, Part-| of the proposal antriled,
“Study of Ercsion in Varanasi Ghat and its Control on Long Term Basis” preparad by Prof
Nayan Snarma of IT, Roorkee for camying out the study is attached. The charges for carrying
out the study by Prof Nayan Sharma are Rs.171.75 lakh and duration of the study would be six
mioniha

Also. a letter providing details of the cost of “Geotechnical Work Pertaining to Ghat of Ganga at
Varanas: as well as 8 “Study Mote on the Field Visit to Varanas: for Bank Erosion in the Ghat
Region” by the GS! team along with a Scientist of NIH and Officers of Irrigation Departmani
Govt. of Uttar Pradesh, recelved from GSI, Lucknow is attached as Parl-ll of the proposai The
estimated cost of the work to carried out by GSI is Rs 23 82 461/= A letter has been writlen by
the undersigned to GSI, Lucknow for providing the time duration for completion of the work and
the same will be communicated lo you as soon as it is received from GSI

Thanking you,

Yours fasthiully.

FL-H.- Jeva -ﬂ’-"?‘i
(R D Singh)
Encis.: As above.
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PROPOSAL
FOR
STUDY OF EROSION IN VARANASI GHATS

AND ITS CONTROL ON LONG TERM BASIS

by

Prof. Dr. Nayan Sharma
Indian Institute of Technology, Roorkee
Email: nayanfwti@gmail.com
M: 09897040762
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Prelude

1. Satellite Imagery Based Spatio-Temporal Study of River Plan Form

Z. Study of Fluvial Hydraulics of the Ganga in the Study Area

3. Flow Simulation of Study Reach of the Ganga using Physical Modalling
4. Field Measurements of Turbulence and Data Analysis for Flow Structure

5. Sludy on Effect of Tortoise Sanctuary on the Flows / Sediment of
Manikarnika Ghat along Left Bank in Varanasi

G. Evolution of River Training / Erosion Control System

6.1 Pasl Fruitful Field Study Done on Erosion Control on Ganga Mear
Varanasi

6.2 Past Physical Modelling Done for Ganga for Sultangan] Site of Bihar
7. Data Requirement
8. Time Frame
8. Cost of the Study
10. Mode of Payment of Consulting Charges to [IT Roorkee
11. Executing Agency for the Recommended Measuras
12. Study Team of Investigators from IIT Roorkee

Photographs

Page No.

10
10

11-22




169

Prelude

A team of officers visited the Ganga river at Varanasi to find out causes of erosion on
a near left bank (Ghat side) in October 2015, The above field visit was followed by a
report. The National Institute of Hydrology (NIH) requested the undersigned proposat
for required study along with financial implications. Accordingly, the present study
proposal is formulated as spelt out below to develop durable and comprehansive
solution on lang term basis:

1.

Satellite Imagery Based Spati smporal Stud River Plan Form -

Investgative study covering area of the Ganga River - iis course along the
relevant study reach of about B km in the vicinity of Varanasi is to be conducted
using an integrated approach of Remote Sensing and Geographical Information
System (GIS) along with pertinent analytical approach of River Engineering and
Sediment Transport. Mulli-dated and multi-spectral satellite data will be used 1o
extract information on the channe! configuration of the river system on repetitive
basis revealing requirad ground data on the spatio-temporal changes in rivar
maorphology, erosion pattern and its influence on the land, stable and unstable
reaches of the river banks. The following prme activities will be undertaken for
analysis of satellite data product —

Data Geo Referencing and Image Procassing
Delineation of River Bank Line
River Bank Erosion / Migration

v Ri i=
Comprehensive hydraulic analysis of perinent fluvio-geomorphological
parameters using HEC-GeoRAS | HEC-GeoHMS Modelling will be carried cut to
investigate the influences of fluvial fluxes on the relevant channel processes
Howaever, in addition in depth study of turbulence flow structure will be necessary
as priefly indicated in para 4 below,

Tha results of mathematical model will ba validated through physical madal ana
field measurements. Then, the model will be run for different hydraulic conditions
and equivalent parameters will be estmated.

3
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ow Simulation of using Physi dalling:-

Physical modelling of the aforementioned study reach Is highly essential to
develop best possible solution of the erosion problem at hand.

In-depth stream flow simulation of the Ganga river study reach in the vicinily of
Varanasi will be conducted in a comprehensive physical scale model with mobile
bed configuration of the prototype,

A mobile bed model of a big alluvial river like Ganga cannot be simulated on a
geomeltrical similar scale. Qur long experence of physical model study revealed
that the madel discharge may be kept about 270 litres/sec. The choice of higher
discharge would make it less convenient and less handy. A veriically
exaggerated model may be opled for the following three reasons -

a)

b)

To increase the mods! flow depth

Our long experience indicate that a modal low depth less than 15 cm make
the model deviate from Froude's Law of similarity. The maximum depth of
flow in the Ganga river ranges of the order of 12 to 19 metres. For the upper
bound value of maximum flow depth, a vertical scale of B0 will turn it to be
about 23 cm in model. Moreover, average depth in the model will also be
within the limit. Thus tentatively, a vertical scale of 1:80 may be considarad
for adoplion. The linear scale may be taken as 1/400 to keep the discharge
within range. The discharge scale ratio (C) worked out to be Q= 1/LH**
where L is horizontal scale |.e. 1/400 and H is vertical scale |.e. 1/80,

Qr = 1/286218. The velocity scale V, =1 /HY ¥ = ﬁ

The above model scales are just tentative and may be appropriately
modified al the time of model construction with actual field data.

To induce the bed malenal movement

The bed material moves due to tractive force which should be above its
criical value. The present choice of scale gives model a verfical
exaggeration of 5, This is moderate and weall within imit. CBI&P restricts
the axaggeration to 7. Though in cerain casas highar model exaggeration

4
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has also been adopted. The bed material movement may also be cross-
checked by considenng Shields criteria for Incipient motion of sediment
particles. Since entrainment, transport, erosion, scour and deposition of
rver sadiment is very complex but important phenomena for stream bank
erosion control, due care with prudence will be taken to analyze the root
cause of instability of the Ghat region along the left bank of the Ganga in
Varanasi.

c) Toincrease the Reynold's number

Higher flow depth increases the model Reynold's number so that it falls in

rough turbulent zone. This reduces the scale effect by preventing
occurrence of viscous flow in model.

It will be essentially reguired to conduct some important prototype field
measurements of flow turbulence of the Ganga River in Varanasi using ADCP 1o
obtain three dimensional velocity components. These valuable field data can be
analyzed subsequently to get an insight into the internal mechanism of flow
turbulence structure as well as its growth and decay which are responsible for
gjachon and sweep processes of river sedimenls which culmmale n bank
erosion / deposition.

The ADCP is reguired 10 be procured or hired or provided by MoWR for obtaining
the aforementioned field measurameants.

The structure of secondary current, bed shear strass in the meandering channal
have been thoroughly studied by conducting the experment and numerical
simulation. The growth of the bar dapositions starts as the coarser portion of
sediment load start depositing. The bar grows downsiream and In haight due to
the continuous deposition of sediment on its surface, diverting the water into the
flanking channels, which to carry the flow, despen and cut laterally into the
original banks. Deepening of flanking channel locally lowers the water depth and
the bar emerges as an island which become stabilized by vegelation,
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Quadrant analysis

The conventional quadrant method involves studying the relationship betwsen
temporal fluctuations of velocity componenis, u' and v, pariicularly their
distribution betwaan four quadrants numbered as shown in Figure 1. Based on
guadrant analysts turbulent phenomenon is charactenzed into the four quadrants
depending on the sign of fluctuating velocity u' and v

First gquadrant Qutward interaction in which u'>0, v'>0
Second quadrant Sweep in which u'=0, v'=0

Third guadrant Inward interaction in which u*<0, v'<0
Fourth quadrant Ejection in which u*<0, v'<0.

Oul of these lour-quadrant events, sweep and ejection are relatively more
importanl and they are relaled to the sediment enfrainment in the nver. The
confribution of the coherent structure mainly sweep (Quadrant Il) and ejection
{Quadrant IV) are intensively studied by the several researchers. Nakagawa
and Nezu {1578) and (Grass 1971, Nelson1925) have extensively studied
guadrant event, thay found that sweep |s a most important event that is related
to transfer of momentum into the boundary layer. In addition, they found that
ciose to bed the frequency of sweap and ejeclion ara more as comparad to the
outward interaction (quadrant 1) and inward intaraction (quadrant lll) events.

[11] 1}
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Figure 1: Four Classes of Bursting Event and the Associated Quadrant
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n Effect of on the Flow ent of

i 0 i

The effect of right bank Torloise Sanctuary / sand bar deposits vis-a-vis erosion
tnggered along the left bank Ghats side (due to resulting river channel
constnction) will be included in our study by considenng several potential
scenanos of prototype options for the Ganga river in Varanasl as broadly
indicated below —

= Putling in place very robust & mpregnable arosion control system along the
left bank Ghals side (assuming Torioise Sanctuary not baing readily shifted
with the right bank sand depesils remaning infact).

« Putting in place robust erosion control system along the left bank Ghats
with partal removal of right bank sand bar deposits of Tortoise Sanctuary
by deploying limited flow modifying structures in the Ganga River

» Putting in place robust erosion cantrol system on left bank Ghats along with
shifting of the Torlnise Sanctuary and also deploying comprehensive flow
madifying structures for remaval of channe! consincting nght bank sand bar
deposits.

The complex fluvial effects exerted by the nght bank sand deposits of Tortoise
Sanctuary causing caving in of the left bank Ghats will be examined in the
physical model (o be supplemented by field turbulent flow struciure
measuremenis in Ganga), besides underaking other related studies as spell oul

in the proposal so as to serve as inpuls for developing the bast possible solution.
The study reach of the Ganga River of aboul Tkm is shown In the attached
Google image vide Figure 13

Careful synthesis of the aforementionsd dala analyses peraining lo river
channel behavior using satellite dala products, hydraulic analysis using
mathematical model ta investigate the influences of fluvial filuxes on the relevant
channel processes, stream flow simulation with interventions of training /
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protection measures in the physical medel, the recommended erosion contral
and river managemeni system for the study area in Varanasi will be evolved.

6.1 Past Fruitful Field Study Done on Erosion Control on Ganga Near Varanasi
Tentatively, it s proposed to deploy latest cost-effective river training
techniques such as Trail Dykes, Jack Jetty, Sack & Rectangular Gabions with
double twisted hexagonal wire mesh, Submerged Vanes eic. due to thair
encouraging performance in several rivers in India
MNotably, Jack Jetty and Submerged Vanes techniques have been deployed on
the Ganga river about 12 km downstream of Varanasi during 2009-2010 by the
present author for WAJ, Positive results could be obtained from the above
aciual field application in arresting stream bank erosion as well as channelizing
the braided waler course of the Ganga near Nakhwa, Few photographs and
satallite imagery are presented below (Fig. 2 1o 8) depicting the posilive
performance of Submerged Vanes and Jack Jatty,

6.2 Past Physical Modelling Done for Ganga for Sultanganj Site of Bihar
The present author conducted comprehansive physical model study for the new
bridge on the Ganga proposed al Sultanganj — Aguwani site of Bihar during
2014 - 2015 in Outdoor Lab of HT Roorkee. Some photographs depicting the
physical model and its operation can be seen at Fig. 910 12

Data Reguirement:-

All the relevanl hydrographic (River Cross-sections of different years) and
hydrological (Time Senes of Discharge, Water Level, Sediment} river data of
the Ganga for the study reach will be furnished to IIT Roorkee by the concemed
Govt. agencies at the ime of commencement of the study by IIT Roorkee

Time Frame:-

The Time Frame of Study will be approximately of 5 months duration subject to
imely furnishing of required data as well as full payment of consulling project
cost o |IT Roorkee authontes.
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g. Cost of the Study:-

1. Salellite Imagery Studies - Rs. 25 Lakhs

2. Hydraulic Analysis — Mathematical Modelling - R=. 25 Lakhs
& Analytical Studies

3. Field Measuremenis of Turbulence - Rs. 25 Lakhs

& Data Analysis for Flow Struciure

4. Physical Model Studies — Evolving Erosion Control - Rs. 75 Lakhs
& River Training System

Total - Rg, 150 Lakhs
Service tax of Gowl, of India 14.5% -Rs, 21.75Lakhs

Grand Total - RS.171.75 Lakhs

* Approx procurement cost of ADCP = Rs. 26 Lakhs

{The ADCP is required to be procured or hired or provided by MoWR on loan basis for
obtaining the aforementioned field measurements)

Tolake up the assignmen! as per |IT Roorkee regulation, the above stated Full
Amount of consultancy charges of IIT Roorkea & servce lax of Govl. of Inda
are 1o be remitled aither through Electronic RTGS transfer in the account of
Dean SRIC IIT Roorkes (PNB Account No. 4044000100151240, IFC Code
PUNBO404400) or crossed DD drawn in favour of Dean SRIC |IT Roorkea, Na
deduction of TDS for Govi. educational institutions as per Gavl. of India rules.
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Ex r the o ures:-

For expeditious and high quality implementation of the recommended
maasuras on immedate and long-lerm basis. it Is suggested to constitute a
Special Project Vehicle (SPV) to act as the executing agency within
central government rules. Besides, some reputed public and private secior
agencies with expenence and resources as given below may be engaged by
the SPY -

= Public Sector Agencies - i) RITES, ii) EIL, i) EPIL, iv) WAFCOS

» Private Sector Agencies - i) LAT, i} HCC, i) Gamman India

Study T of Investi { ‘e

1. Prof, Dr. Nayan Shama, IIT Roorkes
2. Prof. Dr. B. R. Gurjar, CTRANS, IIT Roorkee
4. Dr. Dheera] Kumar, Research Associate

4. Shri. Harinarayan Trwarl, Research Scholar

1o
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Figure 3: Satellite Image of Ganga at Nakhwa Site in Year 2005
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Figure 4: Satellite Image of Ganga at Nakhwa Site in Year 2012
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Figure 5: RCC Jack Jetty in Position in Ganga at Nakhwa Site
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Figure 6: RCC Jack Jetty in Position in Ganga at Nakhwa Site Choking
Secondary Channel
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Figure 7: RCC Jack Jetty in Position in Ganga at Nakhwa Site to Check

Bank Erosion
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Figure B: RCC Jack Jetty in Post Flood in Ganga at Nakhwa Site
Restoring Eroded Bank with Appearance of Vegetation
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Figure 9: Ganga River Model for Sultangan] Site in Operation
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Figure 10: Ganga River Model for Sultangan] Site in Post Operation Stage
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Figure 11: Ganga River Model for Sultangan] Site in Operation with Physical
Infrastructure of Outdoor Lab
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Figure 12: Ganga River Model for Sultanganj Site in Operation

41
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Figure 13: 5tudy Reach of Ganga River from near Ramnagar Fort to
Malviya Bridge in Varanasi
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e g yramEa

Gajendra Singh Shekhawat

f— T ATERT

v Minister for Jal Shakti
Government of India

Rivers are extremely valuable natural resource and important part of human life.
They are a major source of fresh water; a source of sustenance and featuring strongly in
our cultures and religious practices. Rivers also act as agents of rich deposits of sediment
which forms the flood plains and valleys. Often dams are constructed on rivers to store
water and manage it for human use.

In present times, due to rapid urbanization and development, many new ISsues are
coming up, leading to change in the river dynamics. Reservoirs are also loosing their

storage capacity because of sedimentation. Hence, comprehensive sadiment
management has how become the need of the hour for the sustainable development of
the water resources of the country.

Ministry of Jal Shakti (Mal5) Is actively involved in overall planning, policy
formulation, coordination and management of the water resources of the country. MolS
has taken several policy Initiatives and enacted legislations for managing the rivers from
time to time. In yet another milestone, MolS has come up with the Framework for
Sediment Management, for managing the sediments in a holistic manner. This framework
lays emphasis on sediment management through integrated river basin management plan.
It provides reference of all existing guidelines/policies dealing with the various aspects of
the sediment management.

The Framework will facllitate the concerned stakeholders such as the State
Governments, other Ministries, departments etc. in  planning strategies and
implementation of projects giving due consideration to environment and ecology.

(Gajendra Singh Shekhawat)
?am Tl
w- -
Office 1 210, Shram Shakti Bhawan, Rafi Marg, MNew Delhi-1 00 001
Tel: Mo, (011 23711780, 23714663, 23714200, Fax © (7 1) 23710804

E-mail - mimdster=pishaki@goy in
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T Elj!iﬂ' HTHN TAE
PANKAJ KUMAR wH Wit TEED
ufta WA AN, o} s
SECRETARY s wn e fim

GOVERMMENT OF 18048
NENES TRY OF JAL SHART
CEPARTMENT OF WATER RESOURCES,
RVER DEVELOPMENT & CANGA REJUVENATION

PREFACE

Rivers are ouwr lifelines. They ane enablers of human development. Rivens serve as an
important source of drinking water, provide pathways for navigation as well as sedimenis 1o
the Noodplains. These sediments enrich the soil with nutrients. Deltas and river banks, where
much sediment is deposited. are often the most fertile agriculiural sreas in a region. Areas
rich in sediments are often nch in biodiversity, Sediments carried by the rivers include pood
quality sand which s extensively used in the construction mdustry.

However, rapid urbanization and development. impact natural processes of the river. Dams
and barrages constructed across the river for various uses alter the flow dynamics and
sediment distribution pattern. The impact of climate change on river flows presents another
challenge, Sediment ranspon being o complex  phenomenon.  integrated  sedimem
management i a river basin should be the way forward for sustainable management of
sediment.

Ministiry of Jal Shakii has prepared s “National Fromework for Sediment Management™, The
formulation of the National Frumework on Sediment Management is the result of the effons
put in by varous officers of Department of Water Resources. River Development & Ganga
Rejuvenation (Do WR.RDEGR) and Central Water Commission (CWC), The document has
been prepared affer extensive discussion and consuliation with the State Governments Union
Termitones and stakecholding Minisines Thepartmenis.

The National Framework document will serve as o guidance document for management of
sediment across the river basin. [t is hoped that the National Framework will be made use of
by stakeholders in line with other existing guidelines/policies for efficient and sustainable

sediment management in the country.
A ? -

-
]

w= wifde was val s, 94 vl 100 001 ¢ Snram Shakti Bhawan, Rafl Marg, Mew Dethi-*10 021
Tel - 23710308, Z3715015, Fan | 23731881, E-madl © secy-mowniinic.in, Website : hitp:www.mowr.gov in
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Abbreviations

Benelit Cost Ratio
Bureau of Indian Standards
Central Water Commuission

Department of Water Resources, River Development and Gianga
Rejuvenanon

Detailed Project Repont
Dam Rehabilitation and Improvement Project
Engmeenng, Procurement and Construction
Geographic Information Systermn

Government of India

Geological Survey of India

Har Khet Ko Pani

Inland Waterways Authonty of India

Million Cubic Meter

Mimstry of Environment. Forest and Climate Change
Ministry of Ports, Shipping and Waterways

Ministry of Road Transport and Highways

National Highways Authority of India

National Highways & Infrastructure Development Corporation
Limited

No Objection Certificate
Operation and Maintenance

Pradhan Mantri Krishi Sinchayee Yojana
Public Sector Undertaking

Soil & Land Use Survey of India

State Pollution Control Board

Technical Advisory Committee
Terms of Reference

Union Territory Pollution Control Commuittee
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Glossary of Terms

i e the  level of (a mver valley, a sheam bed ete ) by

depositmg sedrment, or the ke

consists of spillways, low level outer sructure and water
conduits, hydro-mechanical equipment, energy dissspanion
and rver training structure and  other associated
struciures acting integrally with the dam

a type of hydrographic survey that allow us w0 measure
the depth of a water body as well as map the underwater
features.

the sediment which &= in almost continuous comtacy with
the bed, carmied forward by rolling, sliding or hopping
nﬁeammdwum\tﬁmﬁmrvmﬂandmﬁpmm the arr,

the straightening and deepening of a stream channel o

permit the water 1o move faster or 1o drain @ wer area for

farming.

the hill sade s split up into small companments on which

the rain is retained and surface run-off is modified with

prevention of soil erosion.

process of lowenng of channel bed due to the erosion of

sediment

as clear water of reservoir comes in contact with muddy

inflow, due to the difference In densities a "stratified fow”

condition oocurs and the underflow is called as “density

current”,

process that removes deposited sediment from the bottom

pF s sing diffi i

an area where a fréshwater nver or stream meets the ocean.
svity ! Leinatian and Boodnis

upstream and dowmnstream connectivity

No Objection Certificate.

pertaining to the banks of streams, wetlands, lakes or
tadewater.
of sediment in a river,/ reservolr system,
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Suspended Load

Watershed
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mar of the ot sedimeent Tra LT which & mamtainsd i
LUS[ENSLON by mirbalenoe n thi H|l1.l.||r1_-_E wrater
considerable peniods of time withowt contac with th
stream bed

the ratio of ot deposted sediment to the total sediment
iniflo

consits of fine parmicles, which do pot exist on the bed of
the rexch under consideranon, which remain in suspenswon
throwghout the reach

an area of land that contains a common set of streams and
rivers that afl drain mto a single larger body of water, such

a5 a |larger rver, a lake or an ooean
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NATIONAL FRAMEWORK FOR
SEDIMENT MANAGEMENT

PREAMBLE

sediment transport, bank erosion and associated channe]l mobility represent key physical processes ol
rivers; therr understanding is of crucial imporntance for defining river restoration and management
strategies. Most alluvial rivers have experienced increased sedimentation or bed load deficit, both due
to natural processes and series of human interventions in the nver catchment along the river bank or on
river itself and in the riparian zone Rapid urbanization and industrialization in flood plams,
encroachment of nver beds, changes due to vanous human activities and deforestation in catchmeni
arca of rivers etc are the main causes of increased sedimentation in rivers. Problem of sedimentation in
rivers 1§ somewhat moderated by trapping sediment in reservoirs. However, it results in loss of reservoir
storage thereby reducing its benefits and serviceable life.

Sediment management in reservoirs and dams is becoming crucial 1o water resources development and
management. Heservoirs have been used worldwide to provide reliable water supply for irrigation,
domestic, industrial, hydro power generation, and flood management etc. Dams have contributed
significantly towards economic development, food production security, resilience building agamst
natural disaster (droughts and floods) and mitigation of ill effects of dimate changes, Old dams have
tradinonally been designed with a certain “design life”, typically 50 or 100 years, which were
determined by sedimentation rate, trap efficiency, provision of sediment storage poal volume (dead
storage). Most reservours are therefore gradually being filled up. The annual reservoir storage loss
globally due to sedimentation is around 0.5 to 1 % in average but vanes easily between 0 and 5%
depending on the location. Half of the dams in India are more than 25 years old. As the ageing dams
approach the end of their original design lives and depletion of their storage capacity duc to
sedimentation, water scarcity will be more widespread. Thus, there is an urgent need to update policies
and guidelines for explorning all options forallevianng the impact of reservoir sedimentation.

Common practices carried out by river management agencies demonstrate thar sediment management
has rarely been based upon best practices developed on 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.

While keeping rivers in pristine condition is the ultimate goal, development of civilization has always
been on the banks of the rivers, to utilise blessings of the rivers and their water. Dams and barrages have
to be constructed across the river o utilise the water resources for overall development of the country
and the society. Therefore, sediment issues in dams, barrages and rivers cannot be dealt separately. For
a sensible sustainable sediment management in rivers and reservoirs, it is necessary to adopt a scientific
whmmnmmmmﬂmﬁmw
the key issues related to sediment management and recommendations for policy-makers and
MHWEMMﬂmmMmhﬁmm
Departments and other stakehalders.
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1.0 COMPOSITION OF SEDIMENT AND TRANSPORT:

Sediment transport 15 the movemen of organc (humus, decomposing matenal such as algae, leaves
eic,) and inorganic particles by water This 15 related with the total energy available with water
compasition of the river bank materal/ catchment soil composition & topography along with other
factors like seismic/rectonic activity and anthropogenic factors. In vther words, greater the quantity ol
How and velocity, the more sediment will be conveyed. Water flow can be strong enough to suspend
particles in the water column as they move downstream, or simply push them along the bottom of a
waterway The intermediate type of movement where particles move downstream in a series of
bounces or jumps, sometimes touching the bed and sometimes carried along in suspension until they
fall back to the bed is called saltation. Transported sediment may include mineral matter, chemacals,
pollutants and organic matenal. The total transported sediment load includes all particles moving as
bed load, suspended load and wash load (very fine particles). As per BIS Code 15: 6339 (as been revised
in 201 3), the classihcation of coarse, medium and fine sediment is as under:

Sediment type Particle size

Coarse sediment D= 0.25 mm

Medium sediment D = 0.062 mm to 0.25mm
Fine sediment D < 0.062 mm

1.1 Sedimentation in Rivers and Reservoirs

Deposition and erosion of sediment along the length of river is a natral phenomenon. However,
sediment deposition at any place in nver depends on many factors such as the stages of nvers,
catchment/ wartershed/ drainage characteristics, its size, geological disposition along the course of the
nver ind human interventions, whereas erosion of sol in the catchment of a nver 15 greatly governed
by rainfall & its intensity, slope, soil characteristics, forestation etc. of the catchment area.

Siltation is 2 natural process through which niver tnes to reach to a stable regime condition.

Similarly, sedimentation in reservoirs is also a natural process. The detailed process of
siltation/sedimentation in rivers and reservoirs 15 given at Annexure-I. Policy intervention requires
due attention in the reaches where human settiement and economic activities are extended. Sediment
is a socio-economic, environmental and geo-morphological resource, as well as a tool of nature.
However, changes in sediment quantity and quality can have a significant impact both in rivers and
reservoirs and prove to be resource as well as menace in its own manner,

1.1.1 Rivers:

Sediment in rivers mainly contains boulders, cobbles, pebbles, sand, silt and clay. Sand has high
economic value and is a valuable material largely used in construction works. Due to huge demand of
sand, MoEF&CC, Govt. of India has come up with “Sustainable Sand Mining Managemeni
Guidelines - 2016 and supplemental document "Enforcement and monitoring guidelines for sand
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However, when sediment in nivers is deposited at undesirable place, 1f rurns intoa menace 1 may cause
aggradation and degradation. Further, it also cavses meandering, brading and widening of rvers
which in turn causes erosion of river banks and endangers the embankments and settements on the
banks of nvers, Sedimentanon 1n rivers also causes reduction of navigable depth and nsing of nver
beds causing drainage congestion. [n such cases, 1t becoines necessary to remove the sediment by
suilable means at selected places.

1.1.2 Reservoirs:

Dre to reduction of velocity of water in reservours, pant of incoming sediment geis trapped
Sedimentation in reservoir results 1n loss of capacity, impacts dam safety, risk o downstream
habitanon etc. as sedimentation in reservoirs i generally accumulative, By removal of sediment, the
capacity and life of a reservoir can be extended, planned operational benefits can be ensured, and
minimise the risk 1o downstream stakeholders,

2.0 BASIC PRINCIPLES OF SEDIMENT MANAGEMENT

2.1 Sediment Managementin Watershed

It is imperative to minimise the sediment intake 10 a mmimum level for 2 dam or reservoir for its
optimal functionality and longevity, This involves a two-pronged approach: catchment area treatment
and appropriate land use planmng to address unsustamable land use to reduce somi erosion & sediment
production. Catchment area interventions need to be given priority as it arresis silt within the boundary
of a watershed which will help in mintmizing siltation in nver bed & reservoirs, Details on catchment
area treatment/intervention are given in Annexure [I. The steps o reduce sediment inflow must
include determination of inflow of silt into the river/ reservoir. Sediment inflow assessment may be
based on 501l erosion modelling and sift monitoring along with assessment of agronomic practices and
other land-based activities, point& non-point source of pollutions, agriculture run-off in the
catchment, which is essential to determine quantity and quality of sediment and the reservoir's rate of
sedimentation.

To reduce sediment production in the watershed sustainably, the following actions should be taken:

(i) study watershed characteristics

{i1) current status of watershed management activities

{ili)  assessthe vulnerability of watershed in terms of soil erosion by using available observed
sediment data at various streams G&D sites, water reserveirs (if hydrographic survey
data available), soil loss modelling, to identify and prioritise the degraded micro-
watershed for treatment with biological and engineering measures for erosion control,

(iv)  stream bank erosion control using various river training works

(v} trappingsedimentupstream in river before entering into reservoir and

(vi) planting trees to provide vegetation cover and retention to the soil for preventing
erosion.

To start with, the Digital Micro Watershed Atlas of India- 2019 of Soil and Land Use Survey of India
(SLUSI), Ministry of Agriculture can be followed for delincation & management planning The
“Common Guidelines for Watershed Development Projects”, Department of Land Resources, 2008,

inistry of Rural Development, Govt. of India may be referred for development of watershed
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projects. For implementation of the watershed programme, a synergy is required (o ensuie the
convergence of varioos Programs r:1‘.|;'.|-|i:TI'I-|:'r1.1|‘;:| by the wvarious central minisicies amd Stare
Crovernments.

2.2 Sediment Management in Rivers
The following basic principles should be followed for sedimem management of Indian nvers:.

1. Sediment management should become a part of integrated nver basin management
plan. Regular sediment budgeting for all basins should be done especiallv which are
affected by heavy siltation problem.

2 Removal of sediments from river bed may help in channelization of river flow during
the lean season and improve the navigability, but will not have any considerable effect on
flood levels.

i There is natural deposinon of sediments upstream of any barrage, but this artains

equilibrium after few years. Desiltation in upstream of a barrage may be taken for
channelization of stream flow. However proper operanion of Gates should be ensured
for reducing sediment deposition in the upstream of the Barrages/ Wier.

4. Urbanization and infrastructure developmemt works like buildings, roads,
embankments cic. require large amoum of sediment. The guantity of sediment
removed in such cases from the river shall be limited to the extent 1o which it does not
harm the ecology of river or gainfully utilized in developmental works, whichever
amount i less. Exploitable quantity should be determined "a-prion” and the reach
should be momitored for excessive exploitative practices.

5. There is a need to pursue the de-siltation/ dredging schemes with utmost care backed by
scientific study, including simulations through mathematical and/or phyvsical model
study at appropriate scales and employing consistent formulations applicable to the
given site. Mathematical and/or physical model study i1s exempted for dredging/de-
siltation carried out for navigation purpose by Inland Waterways Authority of India.

6. If necessary, permanent observation stations may be opened for collecting data such as
cross-section, hydrological observation etc. This should be coupled with penodic
monitoring of various morphological changes with space technology 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, Data sharing mechanism is to be established in case of an inter-state nver.

T. Different approaches of sediment management may be resorted to in rivers depending
upon the stages of the river. The details of the same, along with some other management
strategies are given in Annexure-1L

8. Sediment management action must follow best practices to minimize damage to the
environment and rver morphology. Restriction details for de-siltation/dredging are
placed at Annexure-111.
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g In case, if it is not possible toutilive sedvment removed by dredeing/ doe-siliing of Avers: a
properutiisanon / disposal plan needs 1o be prepared, with the consideration that it does
not create any environmental, eoological and social issoes

2.2.1 Effect of De-siltation in Reducing Floods

In general, de-silting of rivers does significantly alfeci flood levels. [n thas regard, 1t 1s mentioned that
the Mittal Commuittes was constituted by the erstwhile Ministry of Waiter Resources in the year 2001,
under the Chairmanship of De B.K. Mittal, Former Chairman, Central Water Commission, The main
objectives of the Committee were to identify the cause and extent of siltation in rivers, 1o SUggest
measures (o munimize siltanon, 10 examing as w whether de-silting 18 a technically feasible means to
muumize magnitude of floods in rivers, to suggest approprate technology/ methods of de-silting of
rivers, Lo propose a realistic operational programme in a time-bound manner and other related aspects,
The findings/ recommendations of the Committee were as follows:

(1) De-silting of nvers for flood control is not an economically viable salution;

{11) Dredging in general has been found 10 be inadequate and should not be resorted o,
particularly in major rivers;

(iii)  There are, of course, some locations such as ndal rivers, confluence points with narrow
constrictions and the hike which can be tackled by de-silting after thorough examination
and techno-economic justification;

(rv)  Selective dredging is suggested depending upon local conditions; and

v) De-silting of rivers can marginally minimize the magnitude of floods and be effective
only for a short period.

However, selective need-based dredging of certain reaches of nvers coupled with structural and non-
structural measures may be considered in order to protect habitation, agriculture land, airparts,
industrial and institutional installations etc.

2.2.2 Extraction for Navigational Purpose

Inland Waterways Authority of India (TWAI) 1s required to carry out dredging 1o clear shoals/shallow
paiches on fairways in National Waterways as a mandatory functional requirement in terms of
provisions of Section 14(Chapter IV) of IWAI Act, 2016 (82 of 85).

The above dredging shall be necessitated to be carried out at frequent intervals as and when shoals are
surfaced and identified based on continuous fortmightly /monthly bathymetric surveys being carried
out by IWAL This maintenance dredging is also required to be taken up at short notice and complete
the dredging in a time bound manner to facilitate navigation. The above maintenance activities of
dredging including its disposal are also exempted irom obtaining clearance from MoEF&CC.

2.2.3 Extraction for Economic Uses

Sediment deposit in both rivers and reservoirs at some places contains considerable quantity of sand.
In places where sediment deposits are having good sand content (of the order of 30% - 40%), it is
possible to extract sand from sediment to meet the ever-increasing demand of sand. Sediment
component such as silt and clay bears comparatively lesser economic value but still can be used in
works such as for brick making, as filling matenal, construction of embankments, roads,
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constructing raised platforms tor flood proofing etc. Its different uses are given ar Annexure-1V Thoe
is possibi ity of revenue generation in such cises

2.2.4 Indispensable Removal

Many a time, excess deposition of sediment at undesirable places causes bank erosion, shifting of nver
course and navigational issucs. Sediment depositon on the mouth of a river may cause large scale
Hooding due 1o drainage congestion. At many places, sediment needs to be removed from a river 1o
channelize it to bring it to 1ts oniginal course especially during pre-monsoon and post monsoon. [nsuch
cases, it 18 imperative to remove the sediment by practically surtable means. Similarly, in some old
reservours, especially those which are supplying drinking water, sediment removal becomes necessary
to regain their capacity. In hydro-power projects, excess deposition of sediment just below the intake
level of nurbines hamper their operation and has to be removed with suitable means.

2.3 Sediment Management in Reservoirs

The importance of reséervorr sedimentation management is évident when one considers that the cosi of
replacing storage lost annually due to sediment deposition throughout the world is significant. [
sedimentation can be managed successfully, the loss in reservoir storage space due to this phenomenon
can be lowered and life of reservoir can be prolonged significantly, The benefit of effective reservorr
sedimentation management 15 enomous,

It is possible to successfully manage reservoir sedimentation by using comprehensive sediment
management strategy coupled with measures to reduce sediment vield from watershed, route
sediments around or through storage, and recover the lost capacity of reservoir through de-silting,
Integrated management of reservorr sedimentation is éasy 10 manage for new reservoirs which can be
integrated at planning stage itself. In the existing reservoirs, one or combination of more than one
technique can be explored in a holistic way. None of single technique/measure can be 100% effective
for long term sustainability of sediment management in reservoirs. Due consideration shall be given to
address environmental and social safeguards during the planning stage. In addition to this, robust
imgtitutional and sound fnancing mechanism forms the integral part of comprehensive planning and
implementation strategy for sediment management.

The bricf detail of framework for addressing sediment problems in reservoirs are given in the following
paras.

2.3.1 Measures to Minimise Sediment Deposition in Reservoirs

The main source of incoming sediment to any reservoir is catchment érosion. Therefore, the first step
to address the root cause of incoming sediment is watershed management through various engineering
and bio-engineering technigues to arrest sediment erosion effectively. The next step is to manage the
mﬁmﬂd:pummdmmumuhymnngm:m.mmmﬂmmghmmhmhﬂ
ﬁwwmmm interventions. There are structural and non-structural
technigues for sediment routing. Sediment Bypass, include Flood Bypass Channel or Tunnel and off-
stream reservoirs for bypassing sediment inflows away from reservoirs. Sediment pass-through
strategies including draw-down flushing{complete and partial), pressure flushing, sluicing and venting
mﬁdmmmm“mmnwmmmwmmﬂh
evacuating sediment from the reservoirs. :
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There are several technigues for sediment routing that take advaniage of tfemporal varanon in
sediment discharige, mansging Nows during penods of mghest cediment vield o mimmese sediment
trapping n the reservoir. The basic strategy 15 to impound the clear water and release the sediment-
laden flood flows. Sediment rounng techniques require a part of the nver inflow and storage volume
for transporting sediment around or through the reservorr. Consequently, this mav not be feasible in
reservoirs, where all the inflow s being captured and siored. However, as reservoir capacity is
diminished by sedimentation, sediment routing may become more feasible,

The sediment not arrested through the above referred two stages, partially gets deposited i the
reservoir and part of it is discharged downstream of the reservoir (suspended and colloidal). The
deposited sediment in the reservonr is to be dredged to restore the lost capacity to the possible extent
keeping in view techno-economic and emvironmental leasibilicy.

2.3.2 De-silting of Reservoirs

Sediment deposit in reservoirs may have adverse impact on slorage, as well as safety of dams The
safety of reservoirs is directly having huge consequences to the downstream habitations as well as other
vital installations along with the planned benefits. Dam safety requirement shall be complied with,
when it comes 1o enforcing constructive or operational sediment managemen! measures; at no time
should such measures lead to an unacceptable state of dam safery.

Sediment management measures (o reclaim live storage, to improve operations or for environmental
reasons shall be in compliance with applicable environmental requirement, unless they are necessary
to preserve immediate dam safety, and prevent an uncontrolled release of reservoir water that could
lead to even larger environmental damages or cause loss of life, injuries or large damages to properties
inthe downstream area.

At the same time, for existing reservours; in case of high sediment inflow, long term integrated
watershed management shall be explored effectively. In some of existing large reservoin(s), watershed
management has resulted substantial reduction in erosion in turn reduced the sediment inflow viz. in
Maithon Reservoir, initial average anmual loss of capacity of 7.38 MCM reduced currently to 1.37
MCM over a period of time.

Annual loss of overall storage of Panchet Reservoir was reduced from 14.98 MCM/ year (years 1959-
66) to 4.06 MCM/year (years 1996- 2019) considering the maximum flood management pool of
132.62m (435 ft.) mainly on the ground of construction of Tenughat Dam  upstream of Panchet
Dam,
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i Maighen dam (Damodar Valey Corporation - DY) i 2 56.08 m high composite
MAITHON DAM dam constructed orots rver Barskar, Dihanbad District [Markhand). The inftiel
2 & : Erosa storage capacity of Mafhan deen b | 196 BACM with lve storage of G607
I,..lhl,‘,‘. ERSHED r-l.'.:'.r.,'_-'.._.| MENT MAC I £corvabihes ing T i irrum flood management poal of 150.91 m (495
.} anad mimimsrm drosedersen level of 132062 m (435 R

o s & muMipunpote daen with main fenction of fiood contral, supphdng witer for irrigation,
Municipd B incustrisd uwe, hytro poves generation. and toursm. The coniurtion semmersed
Decembes" 195) and completed in September’ 1957,

J Darmdar Valley Corporanon & werking inos 13498-50 to tackde th sl enouoma) probiemma in ubpe
Darsiar B4 aha catifmment area through solf snd wsler ponusivaition/Integrated watershed

[ Meausw have played & sgnilicant role m aresting sediment depostion By mare Than G0%
which Fan neutted, amang offwr benelin in reducing o ites in storsge capacity from 7,08
MAC ywar [yeary L955-65) to 13T MCM,Year [pears 2002-19).

The structural invention({s) which includes renovation of low-level permanent river outlet with
appropnate replacement provision for original valve with a new gate to allow sluicing during high flow
event, renovation of power plant penstocks by replacing few penstock with a sluicing pipe and
modifying the other penstock for electricity generation, retrofitting of dams by providing de-silting
tunnel(s), silt-bypass weir/tunnel(s))/ tank/ chamber(s), de-silting etc. can be explored on case to case
basis keeping in view engineering and techno-economic and environmental feasibility in providing
such modifications. Such typical strategies have been experimented in Shihmen reservoir, Taiwan.

The firetir Fanagement in Taiwan taces (ot of challenge. The
main source of ralnfall i the northesst momoon. Mean annual
SHIHMEN DAM H.-'J‘.I'.,."l.,-'_.th.N;] precipitation is sbowut 2500 memfyesr On an sversge 3 1o 4
o e : typhoon sirike the couniry every yeer Soll srosion in wery high,
SEDIMEN {"9'1 AMNAGEMENT ““l_' ".‘m Ghihmen dam o locaied
vy near (o Taoyuan city of Tawan 1 waid commissdoned in year
1964
- The grom storage capacity i 309 MOM . This dam is o dassic example of post construction retrofitting for integrated
pndiment minagement The journey of wediment mansgement ssried by conitrucion of 121 check dama which
miajority of thiess got Mied by year 007, B is estimated that snnual inflow of sediment in resenvoir is 1.47 MCM.

Then structural imventions Incuded modificaton of permanent fver outlel gates
[4%) by replacing the original Howell-Bumger valva with a pet Now gate to allow
sluicing during high flow events | renovated the power plant penstocki, replating
one persdock with a sluicing pipe and modifying the other penstock for slectricity
generation [S5%), introduction of fwo nos of wediment-bye pam tunneh Le.
Dawanping (21%, under construction] and amuping (195, mavmissionsd] il daice
tunnsly Ao, iome part s managed by dredging nesr dam(15%) snd dredging
upstiesm of dam{12%)  This srrangement b Slesoit balanding the inflow sedimant
‘with outgoing sediment wolwme
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A majority of Indian reservoirs have been built through conventional design life approach rather than
life cycle management approach. The latter approach considers storage as renewable as compared to
exhauostible by first one. Furthermore, abandoning dam sites may not be affordable in any respect, as
available sites for new reservoirs are very limited. Hence, there exist ample scope and cost-effectiveness
in prolonging their lifetime.

De-silting plan for a given reservoir should be comprehensive. [t shall be prepared based on latest
bathymetry survey inputs along with representative sub profiling data of a given reservoir, The basic
information shall include various methods of dredging along with their utilities and performances in
accordance with different specific site conditions, proposed method with justification, estimated cost
and proposed dredging volume, revenue and non-revenue models, cost benefit analysis vis-a-vis
restored capacity, disposal plan of dredged material with detail of sediment stacking and processing
yard, method of contract which include EPC/wurnkey or work contract method with fixed tme
schedule, environment and social safeguards and monitoring mechanism etc. The de-silting of
Manglam Dam in Kerala is a classic example of revenue model under implementation.

0 mMangalam dam, was commissioned m 1957 The original grem
storage and fve siorage are 2349 MOM and I5.34 MOM

respectivaly Beservoir offers water for brigation, and drinking
water to the people of Palakiad districr, Kerala

L) As per hydrographic sarvey of 2015 induding sub-bottom profiling wamgling (ghd sie
OmusOm | the revised capaciy of Mangalam retenvoin is 19.9 MCW

i Kerala Water Resources Department publiihed a Standard Operating Procedure for de-
sifting of resenvoin in year 2017 Mangalam dam was the first de-silting project taken

up.
B Since depostted vsdiment was found 1o be comprised about 60% of it and clay; and
5% sandd, State government adopted B nevenue-bated model, with turmkey method of
contracting, for using sedimant a5 @ resource (e, Mgricultursl, construction, and
poftery actistie]

The revenue model resulted in earning of Ry 17 Cr, completely subsuming the
cost of de-siitation of Rs. 107 Cr. Although, de-silting amount is not very large,
bast this revenue-based model is very encouraging for dam owners by restoring
lost capacity of about ummaw-pmﬂw /
BEdimEnT &5 FEIBUTER Wt SRR I e Bees, >

The following basic principles should be followed in De-silting of reservoirs:

i Regular monitoring of sediment deposition in reservoir should be carried out.
Integrated Bathymetry survey with sub-profiling sampling needs to be dome w
determine the actual quantity of sedimentation in reservoirs and estimation of the rate
of sedimentation.

ii. For reservoirs selected for potential intervention, it is necessary to perform a diagnosis

of the sedimentation problem, formulate and select the most viable management

alternative, prior (o implementing the selected measures,

In case, if it is not possible to utilise sediment removed by dredging/ de-silting / flushing

from reservoirs; a proper utilisation/disposal plan needs to be prepared, with the

consideration that it does not create any environmental, ecological and social issues.
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Desiliaton for restoring the lost capacity of the reservoirs may be camed ol by
comparativie analysis of revenue and non-revenoe models. For reservoirs, which are
constructed for providing drinking water supply as well as other strategic services, de-
silting may be done on need basis including non-revenue model. Also for safery of dam,
it requires the de-silting; this may be preceded to other concern keeping in view
assoCated disaster consequences

De-siltation/ Dredging/ Flushing in the cascade of reservoirs depends on the natural
sediment load and may be shared berween reservoirs. Appropriate monitoring
mechanism along withinstitutional strengthening provision shall be inbuilt items in any
programme of sedimentation management of reservoirs especially once the reservorr
located in a lower npanan State is affected, when carried out in the reservorr, due care
should be taken so that it does not affect downstream reservoirs. Proper consultation,
with the reservonr authontics of downstream projects should be done. In case of hydro-
power plants, ¢ach project or cascade progects should have coordinated Standard
Operating Procedure (SOF), so that to the extent possible, sediment concentration may
follow normal river regime during flushing

De-siltation/dredging work shall not alfect any existing structures/ facilities. De-
sillation, especially in reservoirs shall be done in such a manner that it does not induce
any landshdes and slip circle failure in case of quick drawdown conditons. Restriction
details for de-siltation/dredging are placed at Annexure-II1.

In financing for new facilities, sediment management measures are considered to be an
integral part of the facility cost. A life-cycle management approach shall always be
recommended. For de-silting existing reservoirs, recurrent measures are financed
through O&M budget. Reclamation of live storage is to be considered as like creating a
new [acility. Also, desilting for remnstating safe operanon is financed like other
rehabilitation works (e.g. DRIP).

Financing de-silting in cascades of reservoirs depends on the natural sediment load and
may be shared berween the reservoirs. Appropriate monitoning mechanism along with
institutional strengthening provision shall be inbuilt items in any program of
sedimentation management. Also, in case de-silted material is discharged or dumped in
the downstream of dam, impacting immediate downstream reservoir located in lower
riparian State, proposed Plan may also be shared with lower riparian State In case of a
reservoir having interstate implications, the downstream states should have a member in
the State/Central TAC, ;

The dredged material is a resource and the beneficial reuse in convergence with various
concern organisation/agencies will not only bring direct economic values, but also
social and eovironmental merits. Hence its end use should be part of comprehensive
action plan. The possible major use of dredged material includes land reclamation,
improvement & filling, construction & protection matenals (for highways, rmilways,
flood protection embankment etc.), top soil enhancement and agricultural use, habitat
creation and restoration, beach nourishment and shore protection, river management
(e.g. sand plug for channel closure) etc.

A Feasibility Report should be prepared considering vanous techniques of removal of
sediment. The economic analysis of long term benefits owing to consideration of
removed sediment ag a resource should be an important part of the feasibility report.
Restored capacity of reservoir should be considered equivalent 1o creation of new live
storage and apart from the intended benefits in terms of various uses of reservoir
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(irrgation, drinking water, industrial water, hydio powiet, Hsheries, ounsm et ), the
benefits from selling of sand for construction purpose, silt and clay for pottery and tling
industnies in the open market by the contractor should alsn be comsidered for cosi-
benefit analysis, The use of revenue model shall be mvanably explored. However, in
case of strategic restoraton of lost capacity (like drinking water, trans-boundary nivers
etc. ), even the non-revenue model may be considered, In arder 1o ensure credible andd
bankable competitive bidding, the bid document shall be supported in terms of
proposed volume and composition of dredged sediment through a latest close interval
sub-bed profiling data of reservomr

The details about the measures that can be adopted for sedimen management of
reservolr are listed in Annexure- V.

2.3.3 Data Base & Survey:

i Dam owners / Project Authonity must carry out integrated bathymetry survey with sub-
profiling sediment sampling of all large reservoirs of the country, keeping in view
proper intervention for reclaiming of storage to improve water security. The survey is to
be carried out at prescribed as per Compendium on sedimentation of reservoirs in India
(2020).

il For preparation of strategic action plan for handling the challenge of reservoir
sedimentation in future, mtegrated Bathymetry Survey and Sub-bottom Profiling
should be conducted compulsorily. The sub bottom profiling would give the thickness of
underwater sediment, its composition (type), density ete.

i.  Remote sensing Technique can be used for regular sediment assessment.

iV, GI5-based model for predicting sediment quantity and quality based on basin
characteristics and river flow can be developed.

v Videco documentation of entire exercise of de-siltation, dredging, and other
interventions executed for sediment management can be made so that cross learming
can be promoted.

2.3.4 Retrofitting of Existing Dams

Retrofitting of existing dams: keeping in view availability of very imited sites for construction of new
storage reservoir(s) along with various other challenges including R&R and environment impacts, dam
owner(s)/Project Authority/(ies) may explore for retrofitting of few dams at a marginal cost. This
retrofitting can be in many forms 1.e. increasing the height of dam to the safe extent possible to create
additional storageto meet extra demand, harnessing the available much easy hydroelectric potential at
approprate location(s), pumped storage option(s) etc. to make these reservoirs part of climate resilient
strategies,

2.3.5 Institutions and Financing:

Certain guiding principles determine the arrangement of institutional setup and financing: Firstly,
sediment management measures must never compromise dam safety and result in unacceptable state
of dam safety. Secondly, sediment management measures must comply with prevailing environmental
requirements, unless dam safety requires otherwise. Thirdly, reservoir sediment management is to be
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management decisions follow similar considerations, needs, rules, processes as those for other
enviranmernial prajects

For de-siltmg of existing resérvoirs, recurrent measures are financed rhrough O& M budget. In order to
handle the challenge of reservoir sedimentation on long term bagis, all owners of reservoirs shall
untate pohicy mterventions for earmarking certam percentage of dam revenues for carrying oul de-
siltation activities for sustainable dam operation and maintenance. Reclamation of live storage 1s to be
considered akin to creating a new facility

Financing de-silting in cascades of reservoirs depends on the narural sediment load and may be shared
between reservows. Appropnate momtonng mechamsm along with institutional strengthening
provision shall be inbuilt items in any programme of sedimentation management

2.4 Sediment Management for Lakes/ Water Bodies

Lakes and water bodies constitute important habitats and food resources for a diverse array of fish,
aquatic life, and wildlife. These are of great importance to mankind. They regulate the flow of river,
Durning the rainy season, they prevent flooding and they help 1o maintain the flow of water during the
dry season. Therefore, sediment management for Lakes and Water bodies are equally important for
their sustenance. The scheme, namely, “Repair, Renovation & Restoration (RER) of Water Bodies" is
under implementation by Ministry of Jal Shakti, Gol with the objective of comprehensive
improvement and restoration of water bodies in the country presenily covered under the “Guidelines
for the scheme on Repair, Renovation and Restoration (RRR) of Water Bodies under PMESY
(HKKP)-2022".

3.0 CLIMATE CHANGEPERSPECTIVE

Climate change 1s now an unequivocally accepted phenomenon, which in turn will result in increased
hvdrologic vanability. This 15 an emerging challenge for development and sustainability of water
resources management. The water storage infrastructure more generally, are appropriate focal points
for both sustainable development and climate resilience. In turn, sediment management is a necessary
element of sustamnable and climate-resilient plan that incdudes reservoir storage and hydro-power
pencration.

Climate change, such as more frequent and intense rain events, can increase erosion and result in
greater amounts of sediment washing from watershed, reaching into rivers and reservoirs. To mitigate
adverse impact of climate change in reliability of water supply, construct reservoir storage spaces as
large as possible. In reservoir sediment management context, developing and retaining enough
reservoir storage space to satisfy water supply needs over the very long term requires inclusion of
reservoir sediment management facilities in dam and reservoir designs right from the start, at project
conception. It requires abandoning the conventional design life approach to dam design and adopting
a life-cycle management approach.

In run-of-river projects, sediment management aims to improve operational efficiency. If sediment = oot
removed from run-of-river faclities before it enters the canal heads/the  turbines, it may canse heavy siltation
in canals and clogging of the cooling water infakes of the electro-mechanical equipment and also sbrasion of
the hlades of the turhine, which decrease the efficiency as well as increase operation and maintenance costs
and diminish the amount of power that can be generated. The objective of sediment management in
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projects 15 10 ensure project inngeviny for siorng large amounts of water for planned benefits and use dunng
droughts Such sorage also provides the opporunity 10 attenuate foods up o some extent
The life cycle of dams and reservoirs comsists of opevation and mamtenance, contimued and regular

implementation of reservorr sediment maragement approaches, and regular refurbishment of the dam and
Its appurtenant sructunss. Resorvor sodiment management and refurbishment of the dam and s
appurtenant stroctures allow for continued use of the dam and its reservorr, ideally i perpetuaty, In principle,
the approsch does not indude the dement of disposal A major difference  between the life cyde
management approach and the design bife appmach s the locus on prevenung storage loss caused by
reservorr secimentaton. It eliminates the threat of losing the reservoir’s abality (0 store water over the very
long term and promotes contimued use of the dam and reservoir, providing utility to both current and future
ZENETALONS,

4.0 ENVIRONMENT AND SOCIAL SAFEGUARDS

Dredging and desilting of dams, reservoirs, weirs, barrages, rivers and canals for purpose of their
maintenance, upkecp and disaster management is exempted from environment clearance as per 5.0 14 1{E)
of MoEF&CC dated 15th January, 2016 However, reservoir sediment management methods such as by-
passmg, flushing or desilung of existing reservoirs are associated with environment & soctal nsks and
impacis, which are to be identified based on interventions proposed and locational sensitivity, if any, such as
dam/reservoir located in protected area, reservoirs notified as wetlands/bird sanctuaries, ete. and some of
the above interventions would imvolve creation of new infrastructures. In such cases all statutory clearanoes
will be required. Wild life dearance would be applicable if reservoir is in a notified protected area. For
structural mtervenhon for sediment by-passing in existing dams or any other activity, if the land required is
forest land, diversion of forest land would attract forest dearance process as per Forest Conservation Act,
1980,

For the desilaton acuvity, a proper Feasibility Report along with Environment Management Plan to
dispose the silt is required to be prepared as per the guidelines provided in the “Handbook fior Assessing and
Managing Reservoir Sedimentation”, CWC,2019. “Operational Procedures fior Assessing and Managing
Emvironmental Impacts in Existing Dam Projects”, Central Water Commission, Novemnber 2020 with
competent level approval of MoEF&CC, can be referred for the emvironmental and social safeguard issues
related to de-silting in the existing dams in context of various statutary and regulatory norms.

5.0 DISPOSAL OF DREDGED / DESILTED MATERIALS

a) The proposal for desiltation/ dredging activities shall be prepared as per applicable
guidelines and prior approval may be taken from concerned agencies to ensure hassle free
implementation. Fiver gravels/sands/silis are valuable resource and could be used gainfully
in construction works, including bousing, roads, embankment and land reclamation

Activiries.
b) Appropriate sediment disposal plan shall be a part of Feasibility Report along with applicable
Environment and Social safeguards. Dredged matenial shall be disposed as per the approved
Environmental Management Plan. It should not contaminate any water body, adverse
impact to the flora and fauna existing adjacent to the disposal site(s) etc.
Desilted material should not be used for filling up of wetlands and water bodies including.
axbow lakes, as these are important for recharging ground water and providing base flow in
nvers during lean season.
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In the case of de-sthting of reserwns, regardmg applcabqity and procedures or Tovoronmient
Clearance, Forest Clegrance and Wildhite Clearance, sotovity bsted ot SI Mo K, able 2.2
cin be referred m the “Operational Procedures for Assessing and Managmg Environmental
Impacts in Existing Dam Progects” CWC, Novernber, 2020, Thes referred gusdelme has the
competent level approval of MoEF&CC

NOC Bom Stie Pollunon Conimol Board (SPCB)/Union Temiory Pollunon Control
Committee (UTPCC) as well as concerned local authorities s required in advance for
disposal site for disposal of dredged matenals. Requirement of NOC from States Union
Termtory Pollunon Control Board and from local authonnbes for disposal of dredged matenal
15 exempled for dredging carmed out for nmagaton purpose by Inland Waterwavs Authority
of India.

EVALUATION OF SEDIMENT MANAGEMENT PROJECTS

Dredging/de-silting projects including all components and their techno-economic performances
need o0 be evaloated An ongoing monifornng program s essenbal for optmizing sediment
management. Short and long-term monitonng plans should be developed as an ntegral asped of the
Sustainable Management Plan

APPRAISAL OF THE PROPOSAL

i1

12

1.3

74

Regarding Frnvironmental Clearance of project other than de-silting of reservolrs, “Procedure
for Environmental Clearance for Mining of Minor Mineral including Cluster”™, as
enamerated in appendix X1 of MOEF&CC Gazette notification no. 5.0 141 (E) dated
15.01.2016 {as amended from time to time) may be followed; ncluding the exemptions. The
exemption given in Appendix X1 of MOEF&CC Gazette notification regarding dredging
and de-silting of dams, reservoirs, weirs, barrages, river and canals will be applicable for
purpose of annual /routine maimtenance/upkeep and disaster management only

There are instances of sediment removal from dams/rivers for different purposes and
activities fike for commercial purposes, restoration of storage capacity of reservoirs,
channelization of rvers, et Such activities generally do not [all under regular maintenance/
upkeep or disaster management and will be governed by this national framework for
sediment management.

The detailed procedure for appraisal, environmental & other dearances and monitoring of
the proposals of sand and gravel mining has been described in the "Sustainable Sand Mining
Management Guidelines, 2016" of MoEF&CC™,

Further, the detailed Guidelines for de-siling of reservoirs, its applicability and procedures for
Emvironment Clearance, Forest Clearance, and Wildlife Clearance, activity listed at 5L
No.18, Table 2.2, in the “Operational Procedures for Assessing and Managing
Environmental Impacts in Existing Dam Projects” CWC, November, 2020 may also be
refermed,

For de-silting/ dredging of sediment from rivers,/ reservoirns; comprehensive DFR. may be

prepared by the State Authority/ Project authority/ PSU/private company etc. A Technical
Advisory Committee (TAC) may be constituted by concerned State for appraisal and
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rppronaet of the LIFR for the techno-econom vinbilty. Concerned regional Chiet’ Enginees
FCWC or hix represematme should be included a8 one of members ol the State TAL

suggesiod composioon of State TAC is enclosed a0 Annexsare-V,
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ANNEXURE-]

SEDIMENTATION PROCESS IN
RIVERS AND RESERVOIRS

All nvers and streams flowing i alluvial plains tend towards a stable flow condibon mamtammg a
balance between the silt load carmed, silt load deposited, and the resulting volume and velocities
achieved. This is generally called a stable sediment regime for the nver When underlying parameters
of volume and velocities are disturbed, either due to lower gradient (entering into plain reaches) or
encroachment in flood plamn, 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 il ccurs in a reservoir

Main factors responsible for the siltation / sedimentation are:

(1) Physical and hydrological characters of the catchment, such as slope, peology and
structures, land use, land cover, urbanisation, agniculiural practices, deforestation and
forest degradation efc.,

(1) Intensity of erosion in the catchmemt (sheet, rill, gully and stream channel erosion)
including over-exploitation of minerals,

(i1i) Occurrence of landslides/landslips especially in hilly areas with heavy rainfall
(iv) Constructionof Roads, Houses etc. inthe flood plain
(v)  Quality, quantity and concentration of the sediment brought down by the river,

(vi) Size, shape and length of the reservoir and operation strategics impacting trap efficiency
of the reservoir,

(vii) Someadditional sources of silt generation are as follows:

a) In rural areas, the erosion source is typically soil degradation due to intensive or
inadequate agricultural practice thereby resulting in an increased amount of silt
and clay in the water bodies that drain the area.

b In urban areas, the additional siltation sources are construction activities and
seepage & sewage sludge discharged from houschold /business establishments
with noseptic tanks, wastewater treatment facilities.

c) In water, the main pollution source is sediment from dredging, and the deposited
dredged material near water shore,

The detailed phenomena of sedimentation in rivers and reservoirs are explained as under:-
SEDIMENTATION IN RIVERS

Rivers are natural channels to drain water from highlands to lowlands/seas. Erosion and aggradations
are the most important geological processes which have brought down large amounts of sediments

mmmmummmmmmmwﬁmﬂmwm
races for their development and sustenance. Big towns were located on the banks of rivers to
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meet needs of water and navigation. These sediments are responsible for formation of delta of a niver
and providing sand to sea beaches. Further, flora and fauna (e.g. Mangrove forest) depend on water
and sediment supply from rivers. Fishes and other aquatic organisms choose specific sediment types of
river environments for feeding, breeding and spawning. Over time, the high lands of an area get worn
down. The material thus eroded is utilized further downstream to build banks and flood plains.

Sediment carrying capacity of a river is directly proportional to the kinetic energy of water. With more
kinetic energy water is capable of carrying larger amount of sediment and of bigger size. However, due
to human interventions on rivers (e.g. Dams, bund, barrages etc,) natural regime of river is disturbed.
Traditional flood plains remain no longer available for offloading the excess sediments and river is
forced to deposit sediment in its channel or nearby. Further, as the river flows from high gradient to low
gradient, momentum of the flow is reduced progressively by consumption of the kinetic energy in
overcomung the flow resistance and consequently reducing its capacity to carry the sediments by
tractive forces along the bed and suspension of coarser particles through turbulence, inducing thereby
silt deposition en route. In the Indian context, which is essentially having monsoon type climate, there
is huge vaniation of flows in different seasons.

Further, during floods also the rate of increase and decrease of flow is very high. As sediment carrying
capacity of river is directly proportional to the quantity and velocity of water, during high flows
considerable sediment is carnied in the river which is deposited as the flow reduces. This rapid change
of flows causes erosion and deposition at different places. This is also the main cause of change of
cross-sections in alluvial rivers.

. .. Map Showng Erpson and Degosihon gunng 1970-2010

el

Fig | Sedimentation in River Ganga (near Farakka)
Source: Report of Morphological Study of River Ganga
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SEDIMENTATION IN RESERVOIRS

Reservoirs are generally a part of the river systemn and quantity of sediment entering in the reservoir is
dependent on the catchment area, type of soil, vegetation cover and gradient of river upstream of the
reservoir, The river water entering the reservoir carries sediments which settle at various reaches in the
reservoir. River systems crode material from the ground they flow over; these sediments are then
transported downstream. When a river is dammed, the velocity of the water is slowed down and thus
its ability to transport these sediments is reduced. When the velocity is too low the sediments in the
river water will begin to settle down. The largest particle will settle first, near the upstream end of the
reservoir, and often cause what is known as backwater delta. The finer suspended colloidal material
(silts and clays) will settle down close to the dam where velocities are even lower. Some of the finer
particles will remain in suspension and will flow through/over the outlet structures. The backwater
delta will move forward towards the dam wall as time progresses. Depending on the shape, density,
viscosity, size of the particle and flow, sediment settles in a reservoir in different patterns. The layer of
water containing fine particles travel further down towards the dam as density current and may deposit
there or near the im of the reservoir. A major secondary effect is the downstream degradation of the
river channel caused by the releases of clearer water, Siltation in nvers may or may not be
accumulative; whereas sedimentation in reservoirs is generally accumulative.

Fig 2 Sedimentation Pattern in Reservoir (USBR, 2006)

Sedimentation processes in a reservoir are quite complex because of the wide variation of the many
influencing factors, the most important being, (1) hydrological fluctuations in water and sediment
inflow, (2) sediment particle size variation, (3) reservoir operation fluctuations, and (4) physical controls
or size and shape of the reservoir. Other factors that for some reservoirs may be quite important are:
vegetative growth in upper reaches, turbulence and/or density currents, erosion of deposited sediments
and/or shoreline deposits, and operation for sluicing of sediment through the dam.
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ANNEXURE-II

APPROACH FOR SEDIMENT
MANAGEMENT OF RIVERS

To reduce sediment production m the watershed sustamably, the mam actions include (1) sudy
watershed charactenstics, (ii) assess the vulnerability of warershed in terms of soil erosion & sediment
production using modelling and 1o identify & priontise the degraded micro-watershed for treatment,
(i11) treatment of the pnoritised micro watersheds with biological and engineering erosion control
measures, (1v) stream bank erosion control using river traiming works hike spurs etc., and (v) rapping
sediment upstream of reservorr (in river)

ldentihicanon of hotspots may be carned out for prioritizing the action plans for Sediment Management
thereby helping in targeted, cost-effective interventions. It is recommended 1o quantify the sediment
load in order to identify effectivencss and type of interventions required

A.  Upper course- In this stage, the nvers have steep slopes and high sediment transport capacity
The following sediments management practices may be adopted-

a. Catchment Area Treatment- Catchment Arca Treatment and Watershed Development
works along with good agniculral practices and river bank protection/anti-erosion
works are necessary to reduce silt inflow into the river system and must be undertaken in
i comprehensive way. Catchment area treatment on watershed approach plays an

important role in minimizing sedimentation. Watershed management programme
needs to be integrated with river basin management programme appropriately. An
cifective and permanent method of sediment control is soil conservation in the
caichment,
The method to be adopted in catchment may include-

L Alfforestation and forest management

fi. Regrading and grassland management

seasomal cover crops, contour cultivation, strip cropping and terracing,

v Gully control and check dams- contour bunding and trenching,
v, Appropriate land use controls for protecting areas of importance.

1. The various on-farm practices to control the soil detachment o reduce silt load may

s Tbmaintain grass cover on soil
« Tocontrol sediment generation through flm trap
Adoption of practice of bio-filter strips, ficld borders, sediment retention terraces and

ponds
2
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b Regrading & Check dams- Eegrading of river bed slope and construction of check dams
mav he suttably adopited for management of depradation of rver beds as per fechng
cconormic feasibilaty,

. Comntrolled construction activities of rmoads snd houses also reduce the sit intake in hilly
Al s
d. Occurrence of landslides / landships especially in hilly arcas with heavy rainfall need o

be controlled by proper slope stability measures.

£ Storage Heservoirs- The reservoirs are built to store water. Incidentally, these act as
settling tanks for sediment and trap the sediment carried by the rver. Therefore, the
sediment concentration of the water released from the reservoir gers effectively reduced
depending upon the size of the reservoir

. River rraining works such as bank protection, spurs etc. should also be made for the
vulnerable reaches to check the river bank crosion,

£ Boulder/ Gravel/ Sand Mining- In the upper course, boulder, gravels and sand (course
& fine) are deposited in the river. If these are mined at this stage and used for construction
purpose, then Boulder/ Gravel/sand mining can be done sirictly as per following
guidelines.

L. “Sustainable Sand Mining Management Guidelines - 20167 of
MoEF&CC

ii. “Sand Mining Framework” released by Ministry of Mines in March,
2018

tid. GSI Guidelines for riverbed gravel / sand mining,.

Middle course- In this stage, the niver exits the hills, enters the plains, gets meandered mostly on
bed of fine sand, has a wide river bed and flood plain. Most importantly, the river gets 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 adopted:-

n. River training works such as bank protection, spurs etc = River training works are used
to control the erosion of river banks. Erosion control of nverbank reduces the sediments
intake in river

b. Submerged Vanes & Bandalling- These methods may be adopted for management of
localized aggradations within the river course as per techno-economic feasibility.

[ Sand Mining - In this stage, sand is deposited in the river. If these are mined at this stage
and used for construction or other purposcs, then a major portion of sediment can be
reduced. Sand mining can be done as per the guidelines mentioned above.

infrastructure is very effective in increasing their serviceability. However, there exist
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locations such as ciw esiion at the mceiith of tidal rivers, confluenee pomes and the likes which
can be tackled by de-silting afier thorough examimation. For noveston purpose the nver
reaches in the waterway path can be dredged, to have minimum reguired drafi Lor plving vessels
Die-silting improves the hydraulic efficiency if done near outlets and intakes

When the meander loop extends substantially in the lateral directum, the ficuon loss over the
meander length generates a head loss thereby resulting 1n a rise in the flood levels. Over the
course of nme, when the water path around a meander lengthens, ansing to 4 critical level, a
natural cut-off takes place. Construction of artificial cut-offs (cunnette) can be utilized as a
method for flood conrrol.

[t is necessary 1o appreciate that de-silting does not always lead to reduction of flood levels as the
levels in the river are essentially controfled by the hydraulic conditions persisting st the cross
sections formung upstream and downstream boundanes of the reach. The lowering of the bed
level within the reach may not have influence on them consequently leading back 1o drainage
problems within the season or within a few vears. On the other hand, unsystematic dredging
may have the effect on bank destabilisation.

C. Lower course- [n this stage, the river experiences considerable changes in the sediment transpart
and deposition, causes wide spread flooding, undergoes frequent changes in the channel path/
delta formanon.

The following sediments management practices may be adopred:-

{a) Desiltation/ Dredging- In this stage, generally delta formation occurs due to heavy
siltation, which leads to drainage congestion and the mouth of river gers choked. In these
arcas, dredging/ de-silting works may be undertaken to maintain flow continuity and
ensure sediments transportation (o sea.

(b)  River training works wherever possible may be taken up for sediment management.

General Guidelines for carrying out de-siltation/dredging work

(i) A study of the river reach may be selected for de-siltation/ dredging by appropriate
mathematical and/ or physical model studies by employing consistent practices. Based
on the outcome, the DPR. may be prepared,

(i) Dredging for de-silting of Indian rivers may be adopted only in exceptional
circumstances or when no other sustainable alternative is available, However, dredging
for maintaining the necessary draft for maintarning the navigation may be done as and
where required. However, it shall be ensured that such dredging does not cause any
considerable pollution to river water and not harm flora and fauna.

(i) The desilting of any river reach needs to be justified bringing out cleary the flooding
caused due to siltation along with technical comparisons of the alternative food
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
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bank / 1Topd protection measures, cic Post dredpng, sediment fix studies should also
b carmed out Lo QU.LTI‘[:.I.‘-' the amowmnt of sillik ..':l'l_l- o h d1fp|1_~.|||_'._| = Tuture 8, Sediment
maxdelling studies for the river may be donie before taking up any such project

MNegative impact on ecalogy and environment due to de-silting may also be studied along
with other studies and should be invanably made apan of DPR

The quantity of sediments needed 1o be removed from rivers is usually very high. Since it
may not be casy to find lands for silt disposal, therefore 1t should be ensured that all silt
removed from river should be utilized in some works in association with concerned state
government.

The proposal for de-siltation/ dredging work should also contain environmentally
acceptable, practically possible silt disposal/ utilisation 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 18 very difficult 1o find
lands for silt disposal therefore it should be ensured that all silt removed from river is
utilized in some works in association with concerned staie governments. However, in the
critical cases where it becomes necessary to remove the silt for free flow of water or
protection of any installation, action may be taken up with the prior approval of the
commitiee.

Under no circumstances, disposal should create any contamination of water hodies,
harmful to the flora and fauna existing adjacent to the disposal sites or disposed material
should come back into the river again.

Desilted material should not be used for filling up of wetlands and water bodies
including oxbow lakes, as these are important for recharging the ground water and
providing base flow in nivers during lean season.

The modus operandi for sediment disposal should be finalized before carrying out
dredging. No project should be executed before formulating a suitable and sustainable
action plan for sediment disposal and be preceded by EIA Study, as per MoEF& CC
notification dated 15.01.2016 1o 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, funds required for dredging projects are enormous. Before embarking on a
major de-silting operation in any of the rivers, the financial implications may be
discussed in detail.

result into some adverse impacts, i.e., (a) River bed degradation; (b) Bank erosion; (¢) Channel
widening; (d) Lowering of water surface elevations in the river channel; (¢) Lowering of water
table elevations adjacent to the river; (f) Reduction in the structural integrity of bridges,

protection works and other man-made structures; and (g) Loss of environmental values
mmm{u}ﬂm@[gl,mﬂmmdhmmnudmhe
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before planning and executing any dredging/ de-siliing © mining achivities These restncnions
may be modified only after proper study and momtonng the effeces of dredgmge ¢ de-sdting |
mining.

OTHER STRATEGIES

1. Silt management upstream of bridges, barrages & weirs

Shoul formartion upstream of barrages/bndges m the pond area 15 a natural phenomenon. Reduced
velocities of water in upstream of barrage leads to deposit of slt, but sometime afier construction, this
attams equilibrium and the incoming silt 1s washed away through the undcer sluices and duning the flood
season when all pates of the barruge are open.

L. Upstream reaches of construchon works, like barrages/bridges, eic., tend to get silted
leading 1o wandenng of rnver. As the waterway provided for design fllood condinon is
much larger than actual waterway required in normal condition, there is a tendency for
shoal lormation upstream of barrages. Possibly, proper operation of gates verified on the
basis of physical or mathematical modelling, 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 nver 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,

IL. Sediment sluicing may be incorporated 10 maintain sediment continuity from upstream
to downstream reaches after carrying out necessary stuches,

3 Lateral Connectivity for Sediment Management- Construction of embankment has resulted
in breaking the lateral connectivity of river with its flood plain. Therefore, the silt carried by the river is
being deposited in river bed only leaving the flood plains devoid of sediments. This has resulted in rising
of river bed and causing bank erosion at high flood levels. In order to provide lateral connectivity to the
niver with its flood plains, sluice gates may be provided at appropnate places in the embankment to
aliow controlled Aooding in flood plains. This will allow silt carried by the river to be deposited in its
flood plains in thin layers distributed over vast areas and will ultimately result in reduction of silt loads
n rrvers and will make the agniculture fields in flood plains fertile. This will benefit in multiple ways-

(a)  Reduced high flood levels in downstream.

(b) Increased fertility of flood plains. Thus reducing the dependency of farmers on chernical
el

(¢)  Recharge of ground water.

(d)  Rejuvenation of the water bodies etc.

Here, it may be mentioned that the sluice gates which allow incoming of flood waters in country side
will be used for discharging extra water in river again when flood levels in rivers go down. Such shuice
gates will also reduce drainage congestion on country side, if any.

3. Floodplain Management

tends to achieve equilibrium on its own given the hydrology, sediment and natural bed and bank
i It is necessary to provide the river sufficient flood plain areas and lakes along the river 1o
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moderate the Mood level. Any encroachment of Hood plain, reclamaton of lakes or disconnection of
lakes from mover should be avinded Rather, .u.':|.1ir:|r.-|,: lakes/depressions may be desilied to increase
their Slorage capacilies. The Iill'-'-.‘i“flr'I-E, of lakes. ere | should be in such a2 manner that the ediment
conbinuity i1s mamtained and should not lead to head cut that creates safity 1ssues for the piver CTOSSITIES,
water intakes or niver trainng works locally or upstream

To mamtain the hydrological and ecological balance, regulation of different activities in the river bed
and different zones of flood plain is essential. The River Regulation Zoning fos demarcating necessary
zones should be implemented as carly as possible Central Water Commission in 1975 has already
prepared a draft Flood Plain Zoning Bill in this regard

4. Solid Waste Management

Solid waste from community including garbage, rubbish, agricultural waste, toxic Industrial discharge,
construction debns, landfills in the catchment area et all contributes (o pollutton In nivers which
damages highly sensitive and fragile niver ecosystem. Such anthropogenic activities cause aggradations
and morphological changes in the river. The disposal of solid waste needs to be controlled by the
community, local municipal bodies and government bodies.

Special care should be taken for solid waste generated out of industrial processes. Many times, the same
coniams toxic matenals and intermixing with other silt may render the same unusable for food chain
use. Such wasie should not be allowed to be dumped in the river.

3. River rejuvenation / Environmental flow

There is need to construct storages with sufficient flood cushion, The stored water needs (o be releasad
during the non-monsoon period in such a way that environmental flow and silt carrying capacity of
river is by and large maintained. This will also improve the ecology of river. In this regard, DoWR, RD
& GR, Ministry of Jal Shakti, Gol has issued guidelines on e-How for river Ganga in 2018 vide
notification dated 09,10, 18

6. Bed-load management

Bed-load relocation (dredging) and artificial bed load supply, etc. Flood Control Programs-Detention
basins (holding ponds), my%hcﬁa&ﬂs{cﬂmmdﬁmhmmﬁ:jﬂmm
mmmﬂh;mm.mmmmm:mummmmwmmmm.
Embankments/dvke levee construction, Periodic flushing of rivers, etc may be used to control the
sediments.

r Land Management and Soil Canservation Techniques

Chﬂdnmmingbaﬁuvmﬂmmmwwmmcﬁmmmhmmm
sedimentation.

B. Artificial Nourishment (with sediments) in the River
Due consideration has to be given for artificial nourishment (with sediment) in River stretches/ Reaches

that contain inadequate quantity of bed sediments. This is very important to protect psammophilc/
lithophilic organism that are inhibiting in river stretches devoid of adequate supply of sedi
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humory water effect m river environment. This will also mammiese the dbelioct oncoastal and near shore
enyironment as well

g, Application of Multi- Temporal High-resolution Satellite Imagery

Multi-temporal high-resolution satclhite imagery may be used for idenuficaton of hotspots {(heavly
sediment-laden stretches). However, there are some limitations for momtornng suspended sediment
concentranonm using remote sensing such as avatlability of satellite dava for the study period as sediment
vield 15 time-dependent and sunultancous satellite imagery maight not be available. Therefore, more
rescarch 15 necessary (o harness the advancemenis in satellite remote sensing for studying the suspended
sechiment dyvnamics and sediment management in rver stretches.
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ANMNEXURE-II

DREDGING/DE-SILTING /
MINING RESTRICTIONS

The dredging/ de-silting/ mining restrictions are mtended to limit the adverse impacts associated with
it. They are imended to limit those impacts to a level which will have hmited and manageable minaor
effect on the morphology and ecology of the nver. These are guiding pninciples and de-sihing works
should be done only and after detailed studies are undertaken. If the State Government/ local bodies
have any regulatory law in this regard, conservative restriction shall be followed. However, dredging by
Government agencies like IWAIL PSUs etc. for maintaining the necessary draft for maintaining the
navigation may be done as and where required

1.0 Restriction on River Bed Degradation

The magnitude of dredgmg-induced river bed degradanon is a key factor influencing the degree of
nstability of the river channel. This may result in secondary impacrs such as bank erosion, channel
widening, lowenng of water surface clevations adjacent (o the river, alteration of aquatic and terrestrial
habitat, and a reduction in the structural integrity of man-made structures. Since secondary impacts
increase as riverbed degradation increases, the degree of dredging/ de-silting/ mining induced nver
channel mstability can be limited by identifying and selecting appropriate reaches for suitably
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 degradation over al0 km reach length 1s
more than | meter. A reach of river which has been dredged / de-silted /mined out and closed for
further dredging will not be reopened untl sufficient matenials have accumulated to support renewed
dredging activities for a reasonable period of tme.

2.0 Restrictions Concerning Man-made Structures

2.1  Barrage orweirs orjettics

The barrages or weirs act as a river bed control structures across river and have huge influence on the
river bed. If they fail, it could induce unintended severe riverbed degradation, bank erosion and channel
widening due to design and other related issues. The unregulated dredging/ de-silting can result in
Structural/ functional failure of the structure in addition to the ill effects on river regime. To safeguard
the structural integrity of the barrage or a weir, following restrictions shall apply:-

a) Dhedging/ de-silting/ mining activity upstream of structure will be allowed only beyond
200 m or L./5 whichever is more (Where L is the length of barrage /weir).

b) Dredging/de-silting/ mining activities downstream of the structures will be allowed
only beyond a distance of 800 m or L whichever is less (Where L is the length of
barrage./ weir).

The region of extraction shall be decided in upsircam so as to have a positive effect on

hydraulics of the pond and channel,
Maximum volume of extraction on downstream shall be decided by proper monitoring
s0 that it will not have any effect on the integrity of the structure.
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2.3 Water Infake Structunes

No dredging below the natural bed level wall be allowed within 150 m distance from the intake
structures for safeguarding stroctural integnty However, dredging can be carmied out, if the water ow
t0 the mtake structures has been obstructed by excessive sedimentation. The dredging actvity shall be
restnicted 50 that the water level reduction will not lead to functional difficuliies m diverting water in o
the intakes.

2.3 Bridges

No dredging will be allowed below the level of wop of mft/bottom of per within 150 m of any bridge
crossing to safeguard the structural integnity 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

24.1 Fipchnes buried in the nverbed have a high potential to be adversely impacied by
dredging activities. If degradation of the riverbed exposes pipelines, damage could occur
through sagging, buovancy or displacement of the hne 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 o
below the nver bed

b) No dredging will be aliowed within 150 m from any pipeline that is buried less
than3 m below the niver bed. Additional restrictions may be required for any
pipeline located on orabove the river bed. Such restnictions could be developed on
a case by case basis,

242 Laymng of pipelines/telecommunication lines/ internet cables etc. below the bed of any
river should be done only after the approval of the concerned competent authority.

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, Dredging/ de-silting/ mining restrictions as shown in Figure 1 & 2 and the limit
given in Guidelines/ Notification 2020 of MoEF&CC shall apply for the bank stabilization structures.
The same restrictions shall apply to levees or embankments also.

2.6  Otherstructures

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 for bridges shalfl apply. Restrictions regarding other man-
made structures not identified in this section may be determined on a case to case basis,
3.0 Restrictions Concerning Natural Formations

3.1  Natural Rock or Hard Deposits in River Channel
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Matural rock or hard deposits located on or in the riverbed may act as nverbed controls and/or may
increase aquatic habitat diversity. The importance of rock or hard deposit is dependent upon extent of its
area, 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 important ghats of Varanasi and other such places, where people gather in
large numbers. It is held to flow along these ghats due to peculiar alignment formed by 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 kom upstream and downstream of such congregational areas. However, for
navigational purpose, limited dredging will be allowed in such shallow reaches as recommended in DPR.

3.2  River Banks

Dredging/ de-siling/ mining close to niverbanks have a high potential to adversely impact the stability of
those banks, especially when dredging/ de-silting/ mining occurs near the outside of sharp river bends
Bank erosion induced by such dredging can result in the loss of land, damages to man-made structures,
and adverse impact to environmental resources, Therefore, to limit the potential bed /bank degradation,
restnctions as per notifications and guidelines being notified under Environment (Protection) Act, 1986
(latest Guidelines/Notification 2020 of MoEF&CC) shall apply on Dredging/ de-silting/ mining The
restrictions as shown in Figures 1 and 2 may be used as a guide as documented for river Ganga in the
report of the Committee constituted for preparation of guidelines for works on de-siltation from
Bhimgauda (Uttarakhand) to Farakka (West Bengal) prepared in 2017, Such restrictions for other rivers
need to be derived by studies.

Figure 1: Typical Dredging / De-silting / Mining Restrictions
tor protecting river bank with bank protection works

Figure 2: Typical Dredging / De-silting / Mining
Restrictions for protecting natural river banks
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ANNEXURE-IV
SEDIMENT-A RESOURCE

NATURAL FUNCTIONS OF SEDIMENT

The presence of the sediment in rivers 18 very important and equally beneficial. 1t 15 important because it
aften ennches the sml with muinents. This deposited sediment on the banks and {lood plams of a nver
which is highly mincral-rich makes excellent and the most fertile farmlands. This even reduces the need
of fertilisers and pesticides to be used for cropping.

Arcasrich in sediments are often also rich in biodiversity. They also provede the spawning bed for fishes
Further, deltas are the wetlands that form as nvers empty their water and sediment into oceans/seas
These deltas are important wetland habitats. Plants such as lilies and hibiscus grow in deltas, as well as
herbs such as wort, which are used 10 traditional medicines. Many animals (Hilsa fish, crustaceans such
a5 oysters, erc) are indigenous to the shallow, shifting waters of a delta. River sediment is an impormant
source of beach nounshment. Sediment starvation may result in receding riparian zones and wetland.

BENEFICIAL USES OF SEDIMENT

Most dredged/removed / extracted material can be a valuable resource and should be considered for
beneficial uses. Potential beneficial uses of dredged material should be thoroughly examined as part of
pre-project planning studies. Preliminary surveys should be made during the reconnaissance phase of
new studies and detailed aerial and ground surveillance should be conducied for feasibility studies
Modern tools such as remote sensing, visual data management systems and austomatic data processing
may be employed to help determine the most appropriate locations and best uses for dredged material.

Depending upon the geological formanion a river passes through, the dredged marterial will vary in its
composition. Therefore, the suitability of the dredged material has to be investigated/ assessed for its
optimal application. Physical, engincering and chemical characteristics of dredged material proposed
for beneficial use must be determined during the imtial stages of planning. A number of standard soil
properties are used to determine the physical and engineering characteristics of dredped material. Soil
tests mainly would include grain-size analysis, Atterberg's Limits, bulk density, specific gravity and
compaction characteristics. Engineening tests may mainly include shear strength, compressibility and
permeability parameters. The chemical characteristics determination may include chemical
constituents, cation exchange capacity, Nitrogen, Sulphur, Heavy metals, water quality considerations,
concentration, organic content and contamination depending on the potential use,

The most common beneficial use of the dredged material is as a substrate for habitat development
which refers to the establishment and management of relatively stable and biologically productive plant
and animal habitats. This can range from wetland, upland, aquatic to island habitats. The river dredged
material, if suitable can be used for construction, raising and strengthening of embankments, dykes,
levees for bank protection works, raised platforms for flood proofing etc. This would serve the dual
purpose of increasing the water flow area in the river as well as a resource material for use in river bank
protection works.

Shore erosion is a major issue along the country’s coastline and one of the most desirable, cost-effective
shore protection alternatives is beach nourishment, which is usually accomplished by transporting
sandy dredged material from inshore or offshore locations by truck, hopper dredge or hydraulic
to an eroding beach.
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Orher uses for dredged matenal include agriculmore, forestry, horticuliue, aguaculiure industries,
réclamation of abandoned strip mine sites, capping of solid waste landfills, protect landfills,
manufacture bricks and hardened matenal thar could be moderutely contammated and sull be
acceptable,

The dredged material is generally a good fill matenal for a vanety of construction projects and serves as
foundation material for road projects. Industrial/commercial development near waterways can be
aided by the availability of bydraulic fill marerial from nearby dredging activities The use of dredged
material to expand or enhance nver bank or port-related facilities has the potential benefits to the local
ECOTOMY.

In spite of the sometimes poor foundation qualities, dredged material containment areas have become
useful sites of high and low rise residential and business complexes. However, it s mandatory to
ascertain the competency and suitability of the dredged material when it is proposed to be used in the
foundation or as a construction material. Success has been attained where the propertics of the dredged
material have been properly accounted for in the residential design. A number of coastal areas have
been buill on dredged material foundations in areas where insufficient land was available for a
commercial airport and use of dredged material was easily justified both economically and socially
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MEASURES FOR SEDIMENT
MANAGEMENT IN RESERVOIR

Measures to reduce sediment yield from watershed are common for rivers as well as reservoirs. The
approach given under Annexure-II may be referred for further details.

The other strategies for sediment management in reservoirs are described hereunder:
A. Minimize Sediment Deposition
1.0 Sediment Bypass

It is a technique for reducing sediment inflow/deposition into reservoirs, This can be further sub
divided into two categories:

1.1  Flood Bypass Channel or Tunnel

The purpose of a bypass is to divert sediment laden flood flows around a reservoir to
downstream of the dam. By-passing a reservoir by making use of conveyance structures
(tunnel or channel) is often only feasible when favorable hydrological, topographical and
morphological conditions exist. The ideal geometry for sediment bypass is one where the
river makes a sharp turn between the point of sediment collection and the point of
sediment reintroduction to minimize the length of the conveyance device and take
advantage of the relatively steeper gradient for gravity flow. Where that ideal condition
does not exist, the technique is most practical where the reservoir is relatively short, as
there must be sufficient gradient to drive the transport of sediment through the diversion
tunnel or diversion channel This measure has considerable financial implication in
construction of diversion infrastructures, hence may not be preferable options for many
TESETVOITS,
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1.2 CMi-siream reservoir

O channel/ Off-stream storage reservonrs are built adjacent 1o the man aver channel
{ep., asmall mbutary or on the flood plam), Water frem the mam over (s diverted into the
reservonr dunng times of Jow sediment concentrations. It is an alternate approach o
sedhiment bypass tunnel, such that the diversions from the weir are clear-water diversions,
while sediment-laden water 15 left in the river o pass downstream. Sumilar to sediment
bypass, there needs to be sufficient gradient to drive flow through diversion channels or
tunnels to the off-channel storage feature. One advantage of this approach s that all bed
load entenng mito reservowrs can be excluded.

2.0 Sediment Pass-through

It is the technigue for evacuanon of sediments from reservoir. There are various methods for pass-
through descobed here under:

2.1  Reservoir drawdown/sluicing

Sluicing is an operational technique by which a substantial portion of the incoming sediment load is
passed through the reservorr and dam before the sediment particles can serttle, thereby reducing the trap
efficiency of the reservoir. This is accomplished in most cases by operating the reservoir at a lower level
dunng the flood season i order to mamtain sufficient sediment transpon capacity (turbulent and
colloidal) through the reservoir. Higher flow velocities and higher sediment transport capacities in the
water flowing through the reservoir result from operating the reservoir at these lower levels, The
increased sediment transport capacity of the water flowing through the reservoir reduces the volume of
sediment that s deposited. After the flood season, the pool level in the reservoir is raised to store
relatively clear water. Effectiveness of shucing operations depends mamly on the availability of excess
runoff, on the graun size of the sediments and on reservoir morphology. One advantage of this approach
is that deposition in the reservoir is minimuzed and the sediment continues to be transporied downstream
during the flood season when sediment is naturally discharged by the river. Finer sediments are more
effectively transported through the reservoir than coarse sediments. A drawdown and sluicing strategy
may be employed at reservoirs of all sizes, but the duration of shuicing depends on the watershed size and
the time scale of flood events.

2.2  Vent turbid density currents

In some instances sediments can flow into a reservoir as a density current. This phenomenon can occur
when the sediment concentration in the inflow is much higher than the water in the impoundment
and/or there is 2 significant temperature difference between the incoming flow and the impounded
water. Under such circumstances the density current may flow under the impounded water in the
reservair toward the dam. I the density current is not allowed 10 fow through the dam by means of low-
level gates, a technique known as density current venting, it will curl up at the dam and its return-flow
will mix with the clearer water in the reservoir. The sediment thus mixed into the clearer water will
deposit with time. Most dams have been designed with a dead storage capacity below which there are no
outlets and therefore the water in this zone cannot be used. Many designers incorrectly assumed that
sediments would naturally depasit in this dead storage.
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B. Increase /Recover Yolume
1.0. Mechanical Excavaiion
1.L.  Dry Excavation

By dry excavagion, sediment which s temporarily above water & removed from the reservorr
bed. At the upper delia area of the reservoir with coarse sediment deposats from lood events,
the reservoir bed can be dned ot and excavated by lowermg the reservoir level, for instance ona
seasonal basis if water level vanations over the seasons are prediciable Earthanoving
equipment such as bulldowers, scrapers, excavators and tocks are used Dry excavation in the
delta may be done n combmnation with installing 4 sadiment check dam a1 the upstream end of
the reservoir and mechamcally removing sediment capeured in the check dam

By completely emptying the reservoir of water, access is allowed 1o dry excavation ol the finer
sediment m the lower part of the reservoir Dry excavanion in this part will in general be mone
challenging due to the finer material which tends 0 have higher water content if
unconsolidated, and considerable time may be required for the sediment fo dewaler and
consolidate. Furthermore, the access road by truck along the mservoir bed o tansport the
excavated sediment away may be difficult to establish. Costs of emptying the reservoir should
also consider the lost benefits of power production, flood control, water supply for imganon exc.

Coarse sediment at the upper delta consisting of sand and gravel, usually represent a lugher
commercial value than fine silty or clayish matenial from the lower pant of the estuary. Such
added benefits of reusable sediment which could be transparted directly 1© the buver of such
sediment, should be considensd.

The feasibility of mechancal excavation as compared 1o alternatives also depends on the
volume of material imvolved 10 be transported fromn the reservoir by truck and the difficulty of
obmining suitable sites for placement of the excavated material within an economic distance

As dry excavation with complete emptied reservoir is performed by shutting down the dam for
one year or maore, it will be a lagyr investment in terms of lost benefits, and the interval in
between such operanons should be a specified number of years to be determined by carefil
sedimentation analyses. In case of cascade of reservoirs, the lost benefits may be alleviated by
de-silting reservoirs in rotaton.

1.2. Dredging

By dredging, sediment s removed from the reservoir bed from beneath the water. Mechamical
excavators mounted on barges represent one option whereas hydraulic dredging with use of
sturry pipelines by which a mix of sediment and water is pumped onshore is another option.
Mechanical excavators ane most efficient with coarse and/or well consolidated sediment in
shallow areas. While excavating and lifting sediment from the bottom to the water surface, spill
may occur, and the softer/finer matenial, the more spill.

Hydraulic dredging is a common solution to sediment removal in the deeper part of the
reservoir. Transport and disposal of sediment are key factors o consider One option is o
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dascharge the dredged metenal downstream of the dam m a way, so that the downsticam mver
has capacy for this extra sedment load. In such case. vdrosucoon dredgengs oo saphon
dredging unlising the gravity of foree can be considered to reduce pump ey aqEmements
Another option s to pumip the shurry to nearby contamme ! areas, from whisre the water can be
dramed, and the dredged matenial can setle and consoludate for ether permanent disposal o
trarsport by other means (trocks) wo other disposal sites.

Importam consideratons for acoessing the feasihlity are the cost and efficiency of the dredigngs
equipment itsell, power supply, the dredging operation mchuding synchronisation with the mver
fow, natural as well as released flow downstream, the manspon and disposal of the shary
and/or excavated sediment, the sediment spilling including adverse effocts thes may have on the
envimnmental conditions within the reservorr. Transport of heavy dredging equipment, spane
parts, fusl e, w and from the reservoir site 8 another considerahon,

Pump energy, abrasion of equipment, and avaitability of nearby containment ancas (including
the river downstream) are main factors which determine the feasibility of dredging Considenng
that sedimentation 15 ol moreasing conoern m many countnes, substanta| prodea development
gocs on and many new technologes such as submersble dredge pumps emerge Thus,
awareness of the newest solutions withm dredging 15 mmportant © wdentify the best technical
solutions.

Every dam site has 8 own constramts and opportunities when it comes o desilting and

solubons may be very different for cp small mmgation dams and for lage hydmo-power
PESETVOIrs

20. Hydraulic Excavation

1.

22,

Draw-down Flushing

Flushing is a technique whereby the flow velocities in a reservoir are increased to such an extent
that deposited sediments are resmobilized and transported through low-level outlets in the dam.
For flushing to be successful, in general the ratio of reservoir storage to mean annual fow
should not exceed 4%, because with larger storage the meservoir cannot be easily drawn down,
Abso flushing flows need to pass through the low-level outlet without appreciable backwater, it
miaxy not be feasible to use lange floods which exceed low-level gate capacity as Aushing event,

Two approaches to flushing exist: complete draw-down flushing and partial draw-down
flushing Complete draw-down flushing reservoir is emptied during the flood season), resulting
in the creation of river-like flow conditions in the reservoir. Partial draw-down flushing ocours
when the reservoir level is drawn down only partially, In this case the sediment tansport
capacity in the reservoir increases, but usually only enough o allow sediment within the
reservoir to be re-located, 1.¢., sediment i moved from upstream locations in the reservoir basin
to bocations further downstream and doser to the dam.

Flushing Sediment for Dams in Series
In flushing secment through a seres of dams, smultaneous fheshing can be accomplished by

downstream reservor, its lower kevel ganes are also openad to pass the sedment. Afier finishing
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sedimens fhush, the reservorrs are refilled and cear woiter redeased from upper level gates o flush te
demsmstream channel of deposated sediment. The busic saquenoe of aperatons = o draw doan
the reservorr waker level, mamtamng & frocflow date over several howes {the dunibon beng
detemmed by the amount of sediment o be floshed ), and then allowmz the reservonr waker o
1o POCORAET

2.3, Presure (ushing

Thas iechmicoe 15 & varant of draw-dovwmn feshng, rather than dueeang the nsservor down so thet
i 5 aching llke a over m camyang s sechment load, pressuoe flushing works only © remove
sochiment directly upstream of the dam w0 keep mmkes operatomal. The meservor leved 5 not
lowened, but outlets are opened o remove sedments & short distanoe apstream  of the outler,
creating a cone-shaped area of scour jus upstream of the outer, the soour hole bemg created m a
fraction of the tme © would take m refll. However, the wale of sediment removal by this
technaque 5 much smaller than with derwdown fhushing Rather, pressure flushing servs o
reduce sediment concentrations to the mtake and therchy reduoe abrasion of hydraubc structunes
by sediment. To maintain or restore neservolr capactty, pressure flushmg & not an effecte
techamgque,

3.0. Adaptive Strategics

As an alternative to actively handling sediment. the Litime of rservoirs may be prolonged through other
approaches. This must be considered i the feasibilny sudies of desiting A non-exhaustive list of options s
describwed below:

il.  Recomfignre Reservoir Layout

Orher than from siltation over the Lt decades of an ageing reservoir, the: hydrological design basis
may have aliered (eg different hydmgraph inflow due to dimate change, upstream watershed
chamctenstis eic ), and the water nsource demands downstream may also have changed
considemably.

With new design criferia, consideration of new benefits and new costs (induding emvironmental
and social safiguanting costs), definition of minimum requirements, a redesign of the existing
reservolr may therefore be considered. With rddevant modifications, a conversion of the current
layout of the reservoir info a different reservoir (although located at the same place) may be
SRS

Reconfiguration could be by dividing the existing pool into two or more interdinked poals, some
possibly off-channel. Pools could serve different prrposes {flood control, water supply for imigation
and other, hydro-power, fishery, tourism etc). Each pool will have beter steering of sediment
processes such as siltation of fine sediment in some pools and coarse sediment in other (upstream)
pooks. Efficent sediment handling strateges will be devised for cach. The overall stomge capaciry
will most likety be less (as existing siitarion i still there), but the remaining capacity is better utilised.

A moonfiguration of the reservoir layour and uifisation will be an atempt to conmvert the desyn
into a life cycle management mode instead of the origmal finite ifetime mode. Re-establishing a
natural longterm balance of sediment considening the need for natural sediment transport
processes in the downstream river should be part of this approach,
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12, Mouodify Reservoir Structures

The Idetume of the neservor muty be ctemdod by fow passtwe modshoatoms of the sichunes m the
reservoer o addieon of new st

Check dams upstreamn of the neservonr wall ames coane sedirment, winch can subsequently be dry
exavaied Orther guiding stroctures oowld be bualt i pans of the resevor (or sub-pooks)
manpulate the flow pattern and thereby the sediment transpont and siltahon paermn. Submenged
puding walls could steer the near-bed sediment processes like fluid oud. The elevanon of outhers
oould be mereased. Sediment screens could proteat mies. Eddy formations m front of penstocks
which cause high suspended sediment concenmanions could be amrested by srucural measunes
reduce onarser abrasive sadiment that reaches furbines. Protective coatngs of gates, pripeimies, and
other equipmend exposed 10 scour or abrasion by sedirment.

The cest of the dam may be devated 10 inoease the somge volume, and the elevanon of the
spillway can be wcreased and thereby modifymg the overall rules of reservorr operation. Thas wall,
however, not address the overall siltnion ssue. but simply extent the: ifetime of the reservor

3.3.  Improve Operational Efficdency

The efficency of the somge capacity allocued for different purposes must be considersd as an
alirmative 10 morease the somage volume. The feasility of soch sohmions may be many tmes
miore beneficial but may mvolve participation of other stakeholders abo, Examples are provided in
the followmg

Flood control is usually based on decades-old operating nules. With modem echnology and use of
low-cost internet-of-things sensor technologes, realtime hydmlogeal data can be collected,
processed and used as the backbone of dynamic nule-cures.

The same real-time data technology & applicable for rydro-power production, which may also take
other parameters info acoount in a dynamic mulfi-criteria optimisation using real-ime data of grid
demands, decinicty spot pricng forecasts, as well as comjunctive use of stored water for multiple
purposes (power production during flood prone sesson, o crop-growth season et ).

The ke of water m imigation canal systems (ransmission losses), &s well as the fdd efficency m
the command area (equal distibution between fidds, use of drip and sprinkler imrigation eic.), and
the aop diicency of watr use (coppa-drop) can in most cases be substantially improved.
Examples of water loss of 50-80% are not uncommon in iigatiom systerns and  should be
wailer from the reservoir may also be optimised.

40. Mechanical Removal of Silt

Durmg low season (Jow flow conditions) when the reservoir is dry or manginally filed, git may be removed from
the live stomge area and mnsported © a desired safe location. Though Environmental impact during dry
excavation is generally not very high, as dry earth is being removed, it should not contribute o sediment ol
during subsequent miny/food conditions. This durmping place should be selected in such a way that neither i
becomes a cause of sedimentation of the same reservorr from whach the sediment & removed nor coese
deposition in subsaquent reservoirs. Further, the temporary approach roads Laid for truck movernents for
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rerrnval shall be cleared off on completion of the work as o may affoct e Aow path of water vt the ey
Lages

5.0 Handling of Removed Sediment

Dhsposal or use of sediment which & removed fom the resevolr 5 8 mapor consderaton which must be
mvestigsied thoroughly as pant of the feasiblity analysis The chanctenstics of the sediment Quantity as well as
Cueality, muea be danfied as part of the long-term sedmment monitoring prograrmme as well as additional seckrment
analyss i connection with de-silting projecis. The quality of sediment is ndated o 15 physical properties (grn s,
density, load-beanng capaaty, cohesiveness oic) as well as chemicl and bilogcal proportes (osaty, mument
contents, metal Contents, orgamc contents, sedmment oxypen demand eic ) and determmes s emvaronmental impact
and potentsal utilsation. Different options for handling the sediment nust be consaderned for planning de-siltation
actions. The available srategies are Disposal of Sediment below Diam, Transpon and Disposal Off-channed, filling
up obd abandoned mineral mines fo reduce land subsidence, Redmeribute sediment within reservowr, utilisation as

FESCULTE, efC
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Uttar Pradesh Shasan
Paryawnran, Yan Evam Jalwayu Parivaratan Anubhag-4

NﬂJlﬁHl—i—EUlH-ﬁlﬂﬂﬂﬂﬂ TC
Lucknow, dated 1 7-03-2020

Notification

\Whereas, 1he area mentionad in the schiedule below was deelared us Kachhus
wild Life Sanctuacy, Varanasi vide Government Notification No. 1485/14-4-2008-
$73/2008 dated 21-05-2009 issued under Section-20A of the Wild Life (Protection)
Act, 1972(Act No. 33 of 1972);

And, whereas, due to very low encounter rale of turtles in Kachhua Wild
Life Senctunry indicates high human disturbance leading 1o habitat alteration
within a very small protected area,

And, wheress, the said area is ne longer suitable for adequate pcological,
floral, geomerphoiogical, natural and zoological significance for the purpose ol
protecting, propagating Wildlife and its environment.

wow therefore, in exercise of the powers under Section-26A of the Wild Life
(Pretection) Act, 1972(Acl No. 53 of 1972} read with Section-21 of the General

lauses Act 1897 (Act No. 10 of 1897), The Govemner is pleased to rescind the
sforesaid Notification No.1485/14-4-2008-823/2008 dated 21-05-2009 with eifec:
from the publication of this Notification in the Gazene.

Schedule

~ Disrics | Name of River | Area of Kachhua Wildlife Sanctuary . Varanasi

Varanas River Ganga 1 7.00 (seven) km. ares of Mid stream of iiver Uanga
frem bath the banks |
| | Upstream | Ramnapar Fon B
| Boondaries Downstream | Malviya Rl Roud brigge = ey |
| East | Eastemn bank of river Ganga e 3
| West [ Wesiem bank of river Ganga [V azenasi Cily | ]

Note:- This notification shall be subject 1o the final decision of the Supreme Court
i1 A Mo, 117425/2019 and 117425/2019 in writ petition civil No. 337/1995,

i

By order,
{Sudlhz )

Principal Secretary
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HYDRODYNAMIC MODELLING OF
PROPOSED CHANNELIZATION WORK
AT ASSIGHAT AND RAJGHAT DIST.
VARANASI ON GANGA RIVER

Intradoetion

Hydrodvramic modelling ts the study of Tuds 0 motion. Fhod motion can be peneraied
by many lorces acting alone or in combination. These include forces penerated by the tide.
it and waves (i.e. mel ocean) as well a5 gradient (e.p. river fow, weirs and dams),
turhines (e.g. tidal lagoons and tidal farms) and masses of Meid meeting {e.g. oceans, rivers,
winstewaler or cooling waler discharges) Hydradvaamic movement generales Torces that
aol on solid bodies immersed in oo Mod (eg structures. seabed leaiurcs and  Busd
hioundarizs), which affects the Mods behavior, Understanding and quantifving this
complex mieraction & easential for the effective and responsible development of offshore
irilrusirsciure nnd nsscls,

M work of clrrving out 2 D hydrodynumic modelling of 4 proposed dredpged channel in
ihe Cunga River reach at Assighat and Ragavighat | distriet Vamnosi as o Dood mitigation
measure has been mwarded 1w the Civil Engincering Department. Sardar Villabhbha
Mautiopal Instityte of Technology. Surat vide lemer no: CI32P.CLS PM funit-T dated Tih
April 2021, The consent to snalvee the dredged chummel at different discharges has been
grven vide letter number CED/CONSMY 27 £ 2021 -22 dited 19-3-202 1, The further data
reguired fo carty oul the hydeodynamic 2 1 madelling of the proposed dredged channel hos
been provided by the LLP. Pioject Corporation Lid.. Lucknow.

Scope of works

For carry out hydrodynamic modeling of dredge channel following scope of work have
been Mxed.

|. Tocarry out 2 [} hydmodynamic analysis of river reach under conssderation,

Fad

. Toidentify role of dredped channel wnder different discharge condition.
3. Toopine about probable deposition of sediments in fiver reach under consldermtion

huin collection

For carry out hydrodynamic modelling of nver reach (dredged channel), following dato

have been provided by UP Projects Corporation Lid., Lucknow,




261

l. Cross section of dredge channel.

1. Discharge data of Gangs River.

1. DEM of dredped channel.

The proposed alignment of the dredged channel and adjoiming srea is shown in the Fig. |
The proposed coordinates of starting point of dredged channel about 25" 16 52'"N and 83"
0'51"" E. The propesed end point coordinates of dredged channel are about 25 19" T°N
and 837 1'47" E. The resolution of the DEM used is 10*10 m _The flow area of the DEM
i5 12.92 sy.km.

. Figld Data

The phutographs of proposed dredged channel and adjoining area have been shown in the
Figure 1. The dredge channel is proposed between the coordinates 25% 16" 527 north and
§3°0° 51" east upstream 10 257 19" 6,53 north and 83° 1° 477 east downstream. Figure 2
shows the Diginl Elevation Model of the study arca.

. I ¥ =

Figure 1. Dredged channel alignment

[N ]
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Figure 2. [igital Elevation Model of the study nrea

5. Muethodoloegy

The 2 D modelling has been carried owt wsing DEM of 15m resolution of this region as
shown in Figure 3. The HEC RAS software has been used in the present analysis. The briefl
methodology for the development of 2 1) modeiling has been discussed in the subsequent
paragraph. First, new HEC-RAS Project (File™ew Project) has been created. In the RAS
Mapper window, highlight the Terrains option and right click on it. Then select the option
create n new terratn, Thiz will bring a window for creating o Spatnl Reference Sviiem.
This will result in a new terrain layer and develop terrain, Open the geometry tab and you
should be able to see the terraln, This study is focused on 2D modelling, use the 21 Flow
Area' icon. Then, select the area of study reach domain and save il Select the 2D arca
created and right click on it and select edit 2D Flow arca. Afier this “Generate Computation
Points on regular Interval....” The computational grid size of 30*30m used in this analysis.
Cienerate mesh points in *20 Flow Area® and the mesh will be created (Fig 4}, Export DEM
from the RAS Mapper and ndd Map Layer.
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Figure 3. DEM with 2D {low area

(reate the boundary lines using the icon [or upstream Ganga River and downstream Chunga
River. Once boundary fines arc added, rebuild the mesh. Save the unsicady (low data.
Create the Plan with the dates and parameters of the simulation. Run the model. In this
report where ever dredged channel is mentioned that means it refers to proposed dredged
channel,

. Resualts

Mapping of HEC-RAS resuhs is performed in RAS Mapper. It can be done either through
dynamic mapping where results are computed on-the-fly for the given map exient or
through stored maps which are computed once and then stored 1o disk. In both the cases.
the terrain laver is primarily used as the output data source template, The terrun layer and
RAS plan results are used in conjunction to generate outpul for visualization and geospatial
analysis of resulis. A raster ditaset of water surface depths will automatically be loaded to
the RAS mapper layer. Depth is computed based on the difference in waler surface
elevations and ihe terrain layer based on the interpolased water surfaces, The depth layer
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miy be interasctively quened using the select feature wool w0 mouse over the aren of intenest,
A depth layer can be exported for viewing outside of HEC-RAS. The Exported RAS tiles
for web-mapping option create a tiled raster data of flood depths (it can be viewed using
o web server 1o display the results with web imagery in the bockground, The model is run
for the [0CK) cumecs, S000 cumecs, [0 cumees, 20000 cumees, and 28000 cumecs
taking computational interval (6t) as 30sec, 20sec. 15sec, 12sec, ond |0sec respectively.
The spread of area and water depth in the fiver and dredged chunnel are given as Figures 4
i LD,
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7. ODhservations

Following are the observations for 1000 cumees discharge passing in the river derived
from the simulation model without dredged channel.

Figure 4. Variation of simulated depth at 1000 cumecs discharge

= Average depth in the river is 4. 14m

o Average velocity in the river is 126 m/s.

High velocity at some focations is due 1o formition of turbulent eddies due to abrupt
change in river depth.
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Following are the abservations for 5000 cumees discharge passing in the river derived
from the simulation model without dredged channel.

C i) Bl el

Figure 5.  Variation of simulsted depth ai 5000 cumecs discharge

o Average depth in river 15 8.42 m,

s Average velocity in river is 1.90 mfs.

s The waler overflows over the main bank and covers the flood pluin on the night
honk
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Following are the observations for 1000 cumecs discharge passing in the river with the
proposed dredged channel derived from the simulation model.

Figure 6. Variation of simulated depth at 1000 cumecs discharge

o Avenige depth in river and dredpe channel are 3.53m and 4.34m respectively.

s  Avernge velocily in niver and dredpe channel are 1.03 m/s and 1.35 m/s respoctively.

s High velocity m some locations is due 1o formation of turbulent eddies due 1o abrupt
change in river depth.

s The dredged channel is effective in diverting water and protecting the left bank.



268

Following are the abservations for 5008 comees discharge passing in the river with the
proposed dredged channel derived from the simulation model.

Gesias bl Cajapi L]

Figure 7. Variation of simulated depth at 5000 cumecs discharge

»  Average depth in river and drodge channe] are 7.83m and 8.55m respectively.

#  Average velocity in river and dredge channel are 1.71mv's and 2.0%m's respectively,

¢ The dredged channel helps in diverting water and protecting the lefi bank,

» Comparing simulated results of 1000 cumecs and 5000 cumecs without (Fig.4 and 5)
ind with dredged channel models (Fig-6 and T}, it hes been observed that the depth and
velocity in the main river decreases compane to dredged channel. This shows that the
dredped channel is effective in the diversion of flow which may further reduce erosion
of lefi bank during high flows.
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Following are the observations for 10000 cumecs discharge passing in the river with the

proposed dredged channel derived from the simulation model.

[ e

Figure 8. Variation of simulated depth a1 10000 cumecs discharge

s Avernge depth in river and dredge channel are 11.12m and 11.88m respectively.

& Averuge velocity in river and dredge channel are 1,98 m/s and 2.1 Bm/s respectively.

» [uring high flows the dredged chonnel is although completely submerged but the depth
wnd velocities in the dredged chonnel remain high compared (o river and adjoining areas
thus ensuring the quick disposal of food water,

s The receding of Aoods may resull in w new islend formations a5 well as deposition of
sediments in the dredged channel.
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Following are the observations for 2000 cumecs discharge passing in the river with the
proposed dredged channel derived from the simulation model.

Figure 9.  Variation of simulated depth at 20000 cumees discharge

e Awverage depths in river and dredge channel are 1594 m ond 16.71m respectively
(Confined between DEM boundaries)

s Average velocity in nver and dredge channel are 2.3 1m's and 241 mv's respectively

#  During high fows the dredged chiunnel is although completely submerged bt the depth
and velocities in the dredged channel remain high compared to river and adjoining areas
thus ensuring the quick removal of Nood waler,

#  The receding of floods may result in to pew island formations as well as deposition of

sediments in the dredged channel,

11
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Following are the observations for 28040 cumecs discharge passing in the river with the
proposed dredged channel derived from the simulation model.

e T LT

Figure 10, Varation of simulated depih ot 28,000 cumecs discharge

o Averape depth in river and dredge channel sre 1B.57m and 19.35m respectively.
{Confined between DEM boundaries)

» Avemge velocity in river and dredge channel both are 2. 44m/s.

s The dredged channel remains fully submerged in this condition.

# The inundation ts observed on either side of the river banks.

s The mtermediate island submerges under the waler.

s The receding of Moods may result in 1o new island formations as well as deposition of
sediments in the dredged channel.

s However, this is the case of extreme flow condition. In such condition damages may be

very much higher than normal flood situations
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The average velocity in the river and dredged channel i various discharges is given below in

Inble 1.

Table. 1 The simuluted average velocity in the river and dradped channel
Mischarye

(in ms) Avemage velocity in the | Average velocity in the
existing channel (miz) | dredged channel (mds)

1000 10 | .55

5000 .71 2.09

R 1.9% 218

ZUMMIH 2.3] 2141

2RO 244 244

The velocities in the dredged chunnel are higher than the velocities in the existing river
channel. The dredied channel corries the discharge with high velocities which may reduce
erosion of left hank during high discharpes. The velocities in the dredged channe| are higher
than the veloeities i the existing river channel. The dredged channe] carries the discharge
with high velocities which may help in diverting the flow towards rght bank of the channel.
The above analysis ks carried out afler going through hisionical available flood data of this
river from nearby ganping sites. However due o changing climate, unprecedented cvents
of extreme rainfull are increasing worldwide, Due to such events the unprecedented Noods
higher than the highest observed food may occur. The unalysis carried oul is only for the
past abserved foods availuble in the records of authonty. 17 such unprecedented Nood even
oceurs thun the damages will be much higher than the normal Noods and deposition of
sediments in the dredged channel will be considerable,

i3
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8, Conclusionx

The following findings can be summarized from the 2 D hydrodynamic simulation model
studies of river reach under consideration,

Th:pmpnnddmd,wndthmﬂmﬁuiudnlandh:hmitcﬁhﬁmy under normal
flow conditions his been observed from the simulation models. The velocity remains high
inside the dredged channel compare 10 Main River. The discharge of 10,000, 2000 and
28000 cumecs is more ihan river carrying capacity. The Nood water spread over either side
of the banks and may inundate adjoining arcas. The proposed dredged channel submerges
during high discharges but the denth and velocities in the dredged channel remain high
compared to Main River. This may ensure the quick disposal of flood water and reducing
the risk of erosion of left bank. The observed high velocities in the proposed dredged
channel during high discharges may lead 10 diversion of Mow towerds right bank which
will protect erosion of right bank. However, the flood water transports a lorge amount of
sediments which may quickly refill the dredged areas, Therefore, the proposed dredged
channel after floods, may refill partially or fully, Therefore, it is recommended to perform
regular dredging operation of the dredged chanmel,

v
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SUSTAINABLE SAND MINING
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DESILTING OF RESERVOIRS / BARRAGES /
ANNECUTS / LAKES / CANALS J

These structures are generally in possession and maintenance of Irrigation Department / Minor
lmrigation Department / FHED of State Governments. The dams and reservoirs can be a significant
source of sand. Many such structures are silied and their water holding capacity has gone down
considerably. In some instances to compensate for silted capacity raising of height of dam or
congtruction of new structures is proposed which further leads 10 submergence of new areas of
agricultural field and forests. Taking up desilting of such projects can serve dual purpose of increasing
the water holding capacity and making available the sand for other usage. In some States the Irrigation
Department is permitted to use it for the departmental works free of charge and balance can be
disposad of in market after paying the due royalty. A detailed study is required to be carmied out 1o
verify economac viability and environmental sustainability before contemplating dredging of storage
reservairs for sand / gravel mining.

The de-silting of reservoir, dredging for upkeep and maintenance of structures, channels and averting
natural disasters will not be treated as mining for the purpose of environmental clearance.

The Ministry of Water Resources (MoWR) view on desilation from flood control point of view is
as fodlows:

A multidisciplinary Committes (Mittal Committee) under the chairmanship of Dr. B.K. Mittal,
former Chairman, Central Water Commission was constituted by MoWR, vide letter dated 08, 10,2001
to identify cause and extent of dltations in rivers, sugges! measures to minimize siltation, examine
a8 to whether desilting is a technically feasible means to minimize magnitude of flood in rivers,
suggest appropriate technology/ methods of desilting of rivers, propose a realistic operational
programme in & time bound manner and other related aspects. The commitiee studied in respect of
few sites on Ganga, Brahmputra, Godavari, Krishna etc., and inter-alia concluded that:

i Siltation in river s not pronounced and alarming;

i)  Desilting of rivers for flood control is not an economically viable solution;

i) Dredging in general has been found 1o be inadequate and should not be resorted to, particularly
in major rivers;

i¥) There are, of course, some locations such as tidal rivers, confluence points with namow
constrictions and the like which can be tackled by desilting after thorough examination and
techno-sconomic justification;

v}  Selective dredging is suggested depending upon local conditions; and

vi)  Desilting of rivers can marginally minimize the magnitude of Moods and be effective only for
a short period.

Thus, desilting in general is not feasible technically, due 1 several reasons like non-sustainability,

non- availability of vast land required for disposal of dredged material etc. This cannot be viewed in

isolation of other approaches to manage Moods. Desilting of rivers in vulnerable reaches may be

suggested based on model study, if it i found techno-economically viable. For navigation purposes,

the river reaches in the water ways path may be dredged (o have minimom depth of water,

SBUBTAIMABLE BEAMD MINING MANAMGEMENT GLILELINES - 20111 al
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| EXEMPTION OF CERTAIN CASES FROM BEING CONSIDEREL
AS MINING FOR THE PURPOSE OF REQUIREMNT OF
ENVIRONMENTAL CLEARANCE

Keeping in view the purpose, maintenance of infrastructure, abatement of disasters, customary

casement and property rights, it is felt that following cases may not be treated ns mining for the

purpose of requirement of environmental clearance. The following cases shall not require prior
environmental clearance, namely:-

1. Extraction of ordinary clay or sand, manually, by the Kumhars (Potier) to prepare earthen
pots, lamp, toys, etc. as per their customs.

2. Extraction of ordinary clay or sand, manoally, by earthen tile makers who prepare earthen
tiles.

1. Removal of sand deposits on agricultural figld after flood by farmers.

4.  Customary extraction of sand and crdinary earth from sources situated in Gram Panchayat
for personal use or community work in village.

3. Community works like de-silting of village ponds or tanks, constraction of village mads,
ponds, bunds undertaken in Mahatama Gandhi National Rural Employment and Guarantee
Schemes, other Government sponsored schemes, and community efforts.

6. Dredging and de-silting of dams, reservoirs, weirs, barrages, river, and canals for the purpose
of their mainienance, upkeep and disaster management.

7. Traditional occupational work of sand by Vanjara and Oads in Gujarat vide notification number

GU/S0(16WMCR-2189(68W5-CHH, dated the 14th February, 1990 of the Government of

Gujarat.

Dagging of well for irrigation or drinking water.

Digging of foundation for buildings not requiring prior environmental clearance.

10.  Excavation of ordinary earth or clay for plugging of any breach caused in canal, nala, drain,
water body, etc., to deal with any disaster or flood like situation upon orders of District
Caollector or District Magistrate.

11.  Acuvities declared by State Government under legislations or rules as non- mining activity
with concurrence of the Ministry of Environment, Porest and Climate Change, Government
of Indin,

e
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SAPPENDIN-TX
EXEMPTION OF CERTAIN CASES FROM REQUIREMENT OF ENVIRONMENTAL CLEARANCE
The following cases slall not require Prior Environmental Olegrance. nansely--

I.  Extruction of ordinary clay or sand by oanusl mining, by the Kumbars {Potter) to prepare canthen pots, lamp,
toys, eic. as per their cisinms.

L Extracvon of ordinary clay or sand by mamal maning, by earthen nle makers who prepare carthen tiles
Y Removal of sand deposits on agriculuml fiekd ofter Mood by fonmers.

4. Cussomary exiraction of sond and ordinery carth from sources gitusbed in Gram Panchayat for personal ose or
conmunity work in village,

§ Communiry works, like, de-silung of village ponds or mnks, constrschon of villige rosds, poods or bunds
undertuken in Mohatma Gondhi National Rural Employment and Guarantee Schemes, other Government
spomsored scliemes nnd community i,

Extraction or spurcing o borrowing ol erdinery enrth for the lmear projects such as roads, pipclines. cic.

Divedging and de-silting of dams, reservoirs. weirs, barrages, nver and canals for the purpese of their
maintenance, upkeep and disaster management

K. Traditional occupationsl work of sand by Vanjars sed Oadi m Gourat wide nobification  number
GLHK [6YMOR-2 I 89685 L HH, dated the 14th February, 1990 of the Governiment of Gjart

9. Mamml extraction of fime shells (desd shell), shrines. ete., within inler tidal gone by the troditional
COMInIn.

10, Diggung of wells for mrigagion or drinking waler purpose.
1. Digging of foundation for buildings, not requiring prior éovirenmental clenmnce, as the case may be.,

2. Excavation of ardinary canth or clay for plugging of any bresch caused in canal, nalloh, drain, water body,
et bo denl with any disaster or Msod like sambion upon arders of the Disinet Collector or Districs Mogesme
or any other Competent Authority.

I3 Activitics declared by the Siie Government under legistations or rules @ mon-mining activity.”
[F. Mo Z-1101 347201814, 11 {M)]
GEETA MENDN, I, Secy.

Node: The prneipal ratifecation wns pobiished inothe Gueene of India. Extracrdinary, Pam 1, Section 3, Sub-seéction (o)
vide mumber 500, 1533 (E), dates the 147 September, 2006 and subsequenily amended vide the fllowing nurmbers:-

| B 1949 (E), dated the 13% November. 2006;
8.0 1737 (E}, duted the | 1™ October, 2007;
S.00 3067 (E), dated the | December, 2005,
S.00 695 {F), doted the 4™ Apil, 2011,

8.0 156 (E), dated the 25™ Janaary, 2002:
5.0, 2808 (1, dated the 11" Decervher, 2012,
8.0, 474 (E), dated the 13" March, 2013;
S.00. 2204 (E), dated the 15 July, 2013;

S0, 2555 E), dated the 21" August, 201 3;
ML S0 2559 (E), dated the 22 Angust, 3013;
1. S0, 3731 (E), dated the 9" Seplember, 2013
12 S0, 562 (E), dated the 26® Fehruary, 2014
13, S0, 837 (EL dated the 28™ February, 2014;
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1

5.0, 1599 (E), dwted the 25 June, 20| 4;

5.0. 2601 (Ej, dated the T Cctober, 2014;
5.0, 2600 (E), dated the % Ociober, 1014;
8.0, 3252 (E), dated the X2 December, 2014:
§.00. 382 (E), dated the 3™ February, 201 5.
S.0. K11 (E, datad the 23 March. 2015

5.0 996 (E), dated the 10 April, 2005

S.00. 1142 (E), dated the | 7™ Apeil, 2015;

S0 1141 {Ey, dared the 29" April, 201 5;

S0 183 (E), dated the 6™ July, 2015;

S0 2571 {E), duted the 31* Augusi, 2015;
S0, X572 E), dated the 14" September, 201 5;
S0 141 (E), dated the 13" Janaory, 2016
5.0, 648 (E), dated the 3rd March, 2016

5.0, 2269 E), dated the 1st July, 20146;

S.00, 244(E), dored the 14" Seplomber, 201 6;
S.00, 3518 (E), cutesd 23 November 2016;
.0 3999 (£}, duted the 9" December, 2016
§.0, 4241 E), dated the 2™ December, 2006;
8.0 301 WE), dated the 25 July. 2018;

5.0, 3977 (EL dated the 14™ Angust, 2018;
£.0. 3733 (E), duted the 14th November, 201K,
&0 $736 (E) duted the |5th November, 201K
5.0 SR4S(E), dated the 26th November, 2018:
£.00. 345 E), dared the 17th January, 201%;
.00, 19ndl EY, clated the 13tk Daie, 2009;

S.0. 260 EY, dated the 16th January, 2024
S0, TSI0E), dated the | Tth February, 2020; and
S0, I223E), duted the 2Ttk March, 20240,
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IRRIGATION WORKSHOP CIRCLE- I KANPUR

CERTIFICATE TO BE FURNISHED BY SUPERINTENDING

ENGINEER

Certified that :

b Pk

@

The report of Superintending Engineer {duly signed) has been enclosed.

The report of Chief Engineer concerned has been enclosed.

The drawing is signed by the Superintending Engineer.

The drill Performa Is enclosed and signed by the Superintending Engineer and the Exacutive
Engineer concermed.

The ESTIMATE has been chacked by the Computer of the Circle and signed by him.

The survey map, L-Section, X-Section giving the levels bear the certificate of the Junior
Engineer that the Survey has been done by him and the place and levels of the starting bench
mark and tha closing bench mark have baen recorded.

The Certificate of the Assistant Engineer to the effect that he supervised the survey camied out
by the Junior Engineer and that he is fully satisfied about their correctness is enclosad,

The statement No. |, & Ill ffor arrlving at the benfit cost ration has bee enclosed.

Sl
SUPERINTENDING ENGINEER

Workshap Gircle, Kanpur
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Certificate For Schedule of Rates

It is certified that the rates undertaken in the estimate are based on the U.P. PWD/Irrigation
SOR. Analysis of rates has been enclosed in the project for the items which are not covered
under the U.P. Irrigation SOR.

It is also certified that after sanction, all works shall be implemented as per the
approved schedule of Rates PWD/Irrigation, Govt. of U.P.
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ANNEXURE-A

POINTS TO BE SPECIFICALLY LOOKED INTO BY THE CONTROLLING OFFICEERS WHILE
PREPARING PROPOSALS FOR ESTIMATES OF “NEW SERVICE/NEW EXPENDUTRE”

—

s it very necessary io implement the schemelprogram by the state

Government given its limited resources?

Yos ]

Gmpmpuaudmmﬁugmmbﬂnmmphmathfanm-
govemment organization? if the scheme can be implemented by
incurring less expenditure (that is by giving-in-aid lo a non-govamment
organization) by a private/ non-govemment organization, It will reduce
the burden of expenditure on the State Govemment.

This project means purmposes of fiood

protection

mmmmdmwmmm be carmied
wtﬂmmmmammmmmmm
will result in economic/social banefits.

Can the proposed scheme/Program be taken up with out incurring any
addiional  expenditure by teminaling some continuing
scheme/schemes.

Fresh Scheme

What percent of the recuming expenditure on the proposad
scheme/Program Is on establishment? How much axpenditure, on the
capital side Is estimated on the creafion of assats and the basis there
of? Has the cost of the scheme bean determined on the basis of same
standards?

1195.76Lacs

The department should camy oul “Zero-base review” of continuing
schemes fo ensure that items that have become Irelevant are nod
included. The departmenis should list saving thus estimated

Mewscﬁmm

Hawmmwmmmw.mdmmersum
mfﬁdafsdwmemmedmhnhmwmhmuhudgﬁt&sm
financially and economically viable and which entad betler retums? |t is
essential bo avold excessive multiplicity of schemes same or similar
objectives in the budget so that the resources are not thinly spraad over
such schemes. Such schemes may be dovetalled. (Sea para-206).

Yes

The concapt of "Valye for Maney" should be bome in ming while
assessing schames,

Yes
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FORMAT FOR SUBMITTING BUDGET PROPOSALS FOR
“NEW SERVICE/NEW EXPENDITURE"

Department - U.P. Irrigation Department Financial Year 2020-21
Plan/Mon-Plan

Grant No. and Name - wrem @ wa o« [/ 14—27-Rio-oe— /13, /s

A  Statement of Proposal 1
a1.:I Name of the Scheme WAYE TR ¥ A el &

b

Description of the Scheme and its objects. WHUE AR T A @ A

3.  Justification for the scheme and the details of the altematives -
" considered.
4. (i) Description of the manner in which the scheme s proposed By Dept/ Contract
: o be implemented including the mention of the agency
through which the Scheme will be executed.
(i) Time schedule of the Program and larget date of 2020-21
completion.
B. Financial implications of the Proposal. 1195.76Lacs
5 Total expenditure involved (Recurring and Nen-recurring to be
shown separately), ils broad Item-wise detaids and year-wise
phasing share of establishment expenditure in the total
recurring expenditure be indicated (in percentage).
It the creation of posts is required the number of posts -
(Statement of pay-scales and staffing norms be attached)
7 If the expenditure in on works, the broad details thereof their -
justificaion and basis of esfimates. Year-wise esfimated

expenditure on maintenance subsequent fo the completion of

work orfand subsequent to the expiry of wamrantee penod (If

any) on equipmentimachines.

8 Sources of Funds for the Scheme-

(i} Central Plan/Centrally Sponsored Schemes-Financing State Govemment
pattern be clearly mentioned. Posiion of funds
receivable/received from the centre is clarified.

(i} Schemes funded by various Financial insfitutions-Details

;¢ be given according (i) above.

[ ]
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= scheme through dovetaliing by convergence with a view to
optimum utiiization of the resources.
: (In case of the Scheme being a Central Scheme/Centrally
" Sponsored Scheme or funded by a Financial Institution,
the Central share or the share of the financial institution
and the State share be given clearty).
Details of year-wise Habilities against the estmated cost of
remaining works (Including land-building, fumnishings,
machines, equipment, wehicle eic) of diferent
programes/projecis/echamas be given in prescribed form.
(Consolidated year-wise details can be given in form B.M.-12A
in respect of the works/schemes cosling uplo Rs. Five crore
should ba shown separately in form B.M-128)
"1 Other detafls required under the provisions of the Chaplers-Vil
: and XIX of the Uttar Pradesh Budget Manual.
Classification of the proposed budget estimate according to
Heads of Account-
(It should be cleady mentioned whether the proposed
provision is for both, the Central share the share of the
financial institufion and the State share or for State share only)

i Reavenue Expenditure. 1195.76 Lacs
Tolal Revenue Expendilure @ ..ocoviiiiiisieiriininnins
: iy §
Total Expenditure : 1195.76Lacs

-7 Qther Related Details

(A) Supplementary Information, if any :
(B) Points on which decision/Sancion are sought .
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SYE AR # T 99 @ a8 T W Reya arfiEre, ¥ "IE @ IeEe ©®
' gt BT G B S B ST UF Aergwe S @ gREeE |
DRILL PROFORMA
1- | Name of Estimate w_m‘ﬂﬁgﬁﬁﬁm E
o B o e o #g AT W
Aengoy &g @ aRdraET |

2. | Estimated Amount & Head of Account _ Estimated amount-Rs.1195.76 Lacs &
* | Head of Account-471]1 Capital

3- | Has the work been started in anticipation
of sanction of the Project estimate and if,
so under what autority? The date of

starting thework along with the reason | ° NOT APPLICABLE
for doing so and whether the accountant
General has been informed?
4- | Date of completion of the work has
already been completed, if not, the state | , NOT APPLICABLE
of progress of work
5- |Is the estimate based on figures of
expenditure as actullay incurred, if|, NOT APPLICABLE
completed?
6.1- | Name of the project/ Head WG ARVET A T A @ a1g 7E W
Rera srefieme, WFF W€ ¥ TWHE W
;| R W wETE W oW gg gfaim U
HAAG AT I B qRGrE |

: | Head of Account-4711 Capital

6.2- | Total amount of liabilities as already
incurred against unsanctioned estimate |

and anticipated excess over sanctioned | NOTAMTLICARLE
estimate.

§.3- | Total amount of already sanctioned in
sub-head by Chicf Engineer and |, NOT APPLICABLE
Superitending Engineer.

6.4- | The total amount and further estimate
proposed to be sanctioned in the sub- | ; NOT APPLICABLE
head

6.5- | Can the estimate of savings in the sub-
head if not.how is the excess proposed to | : NOT APPLICABLE
be met.
7- | Have the drawings been approved signed | Yes
by the 8.E. & Chicf Engineer. :
8- |Has the L-section submitted with -
estimate been approved the C.E.
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—

9. | Have the analysis of rates been prepared |

in accordance with standard laid down in
chief Engineer Office MemoNo. 2825-

V1/dated May 3, 1961 and subsequent | :

amendment there to and are the labour
rates adopted in conformity with the
sanctioned schedule of labour.

|

The Rates provided are as per sanctioned
Schedule of Rates

10-

Are the rates adopted for earth work by
machines in accordance with the latest
instructions  issued by the Chief

Engineer, and where these do noapply in | :

accordance with the recommendations of
the rates and cost committed, full

justification be given?

NOT APPLICABLE

11-

If the rates provided are the tendered
rates, have these rates been mentioned

below the rates worked out on the basis

of rates that will be cost of the work on | :

the basis of standard rates been together.
Have full reasons been given in the
report?

NOT APPLICABLE

Project has been carefully checked and

the certificate of cheek recorded there | :

Q.

Yes

Are you satisfied that the designs
quantities and rates are in order &
confirm to the safely and economy and

that the work so constructed will fulfil | |
the propose for which they are proposed. |

Have you approved your detailed notes
on the estimate embodying your view on
the point

Yes

HET
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TR AR A T A @ 9 o o fee seftare, Gne Oe @ e 1w OO @ T

B &g RN T Evemgeie wrd o uRaE

gr. | Item Amaount

1 A- preliminary 530000.00
2 B- Land =g
3 G- wirks ST564007.32
!-_ Total[A+B+L) 98094897.32
5 GET @ 129 11771 EEH
6 Total+GST IDEIETEE 285.00
7 Contingency@® 1% 9809489732
A qillilil Total Wur}:ingﬂmuunt T10B47233.97
g ] Labour-cess @1 % 1108472 34
10 Centage charges@ 6.875% 7620747.336
11 119576453.65

. Total
L e m

B.M M50 Kempi sl

J.E.-VNS.
e
i 1
EHMHMQJHHEH EW /)
trrigation Works Shop Circle-1, Equlp{nﬁ;rt&_'i_:i 12l management,
(anpitr I kg

SayRs. 1195:76 Lakh

___,.% 2 PAN 'f uﬁiﬂﬁf
8. P. SINEH Prnjm anager-Unit-8

ARp, U , Lucknow
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- TrYE IO § T TS @ 41 e 9% Ruw araflere, | uie 9 weee W O #t

AW 9 H3 8 |0 vd Sergeivs ol ) Rt

ABSTRACT OF COST
:;‘ Detail of work Unit Qiy. Rate Total
1 |Survey of site with Drone camera and its lem 5.3 100000.00 530000.00
ortho mapping an google map and digital « .;
elevation modelling , Bathymetric survey of]
dredeing path and river of site.
2 |Mobilization / Transportation of Dredger & Job 1 3262083.00 3262083.00
accessorrles, o -
3 |Deploying of dredger for dredging work Hr. 2798 18021.05 50430106.32
Capacity 250 m3/ hr. - {
+ |Deploylng of Hydraulic Excavator for Hr. 13223 2640.00]  34907400.00
excavation work Capacity 60 m3 /hr. {
6 |Demobilization / Transportation of Dredger Joh 1 3261ﬂﬂ?.ﬂﬂ1 3262083.00
& accessorries. - -
9 |[Hiring Charge of boat with man. Per shift 465 1045.00 485925.00
10 |Hiring Charge of tractor 25/35 HP with Per shift 455 2640:00 1Z227600.00
driver P.0.L and Trolley. -
11 |Deployed watchman to be hired for watch Per shift 2790 330.00 920700.00
and ward " 4
12 |Deployed helper for P.O.L handlirgg Per shift 4650 330.00 1534500.00
13 |Deployed beldar for miscellaneous work Per shift 4650 330.00 1534580.00
Total ) 98094897.32)
GST @12% 11771387.68
Total Amount 109866285.00
Cotingency@1% 980948.97
Taotal Amount 110847233.97
Labour cess 1% 1108472 34
RE : 7620747.34
119576453.65)
Say Rs.| 1195.76 Lakh

M’*”

Supeﬂnmnden Engineer

Irrigatioh Waorks gnﬁp Clrele-1,
'ifan'pur _

S.P SINGH
AP.M, |
UPPCLLRe. |

Y. iﬂww
8, |

umemglﬁt [Sajfa)

Equipment & material management,

L b

il

PANKA) ﬁ?ﬁ VERMA

Project

nager-Unit-8

UPPCL, Lucknow
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e AT § A Ad) @ an o yv R aredare, @ W2 9 e W O @ 2E
F% v Bg sfo vd damviee s B g

QUANTUM OF WORK
5N Discripstion L B 0 Total
1 Excavation 4300 45 37 B2 2 1 300 5 2Reh0|M”
2 Dredglng 5300 a7 29 B 2 33 | 400 BSE00(M°
Total]  1228500{M°
DREDGING WORK
Quantity for dredging - sosebo
Capacity of dredger proposed to be hired # 250
Total running hrs of dredger = gose00 /250 = 2758.4 Hr.
Na of days considering of dredging dally = 18 = 155.4666ET
= 155 DI'!E
Cjuantity for excavated by hydraulic excavetar = 528900 M*
Total running Hrs of Excavatar = 528900 / ] 133215 Hr.
Hiring of Boat
M. af Boat Wa. af Shift Wa. Of Days Totad Waorking Days L
1 3 155 465 2 465 Days
Hiring of Tractor
Mo. of Tractor No. of Shift Mo, Of Days Tetal Waorking Days
1 3 155 465 = 46E Days
Deployed Chaukidar to hired for watch and ward
Mo, af Chaukidar Ma. of Shift Mo, Of Days Total Working Days
§ 3 155 2790 = 2790 Days
Deployed Helper for P.O.L Handling and ather miscellanaous work.
Mo. of Chaukidar Mo of Shift Mo, Of Days Total Warking Days _
10 3 155 4650 = 2680 Days
Deployed beldar for miscellaneous work.
Mo, of Chaukidar Mo. of shift b, Of Days Total Warking Days
10 3 155 4650 = 4650 Days
Sunvey of site with Drone camera and its ortho mapping on google map and digital alevation
Dredging Path Length 5.3 Km. . 5.3 m.
Mohilization / Transportation of Dredger & accessorrias.
Carrege of Oredger 1 Job = 1 Job
Deploying of Tractor with Laveler Karha
Total Gty Done by Lever Capacity
om' 11 m"/Hr a 0,00
= 0.00 Hr.
LHIEG] .
Ny
Ao i
wrE

| ;ﬂ%ﬁmaﬂ.
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pemobilization § Transportation of Dredpger B accessorrhes,
D Carrege &l Dradger 1 lob

e

1o S SR

aifEr
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Superintendent Engineer

Irrigation W Hnﬁﬂm
S iy

S difas ARem
T AT

Frewtono mﬂtw

S. P, SINGH '
‘!'l“l i
UPPCL Lko.

= 1 lob

i)

Sibgrprorr M SORE,

'-rr EAEY
@ LI::'{'Ht;':E""_ﬁ ; -

i r;:u.'i Engineer, {5a FJ
Equip ﬁ 1 W 1,

Y Y, A

P
|

i&ﬁww

PANKA) AR VERMA
Project Manager-Unit-8
UPPCL, Lucknow



As per company mantal

power

K50 HF

Cost of machine
No of shift per day

Rate of disge

As per CWC guidline life of dedger in fresh water

Annuals scheduled production hours excluding June to Octob

or

306

ANALYSIS OF RATE
HOURLY USE RATE CALCULATION FOR DREDGING MACHINE

410 Kw

Rs 110000000

3
T

JE

Life in Repair charges as% of cost of machine
Hull E__g &0
Maching 10 &0
er and in one SHiT ol § Nours

Scheduled working hours in 8 year with 200 available working day should be taken as below

Mo.ofshift| Total |[Awallability| Actual | Average |Avallable| Average Scheduled
in avallable | Mctor | gvallable | no.of |schedule |utility factor] production
operatdon | timein time in days d hours
hour hour Jyear on | machine
fmonth | hoors

One shilt 8 0.0 7.00 00— w0 085 — 3300
Two shilt 16 0aD 12.50 200 2500 0.80 2000
Three shift I8 070 16.50 200 3300 0.75 2500
Considering Hour =2500 hr. :
Considering cost of Hull as 25% of cost of dredger(X)= 0.25x110000000: Rs. 27500000
Cost of Machine as 75% of eost of dredger({Y)= 0.75x 110000000 Rs. 82500000
OWNERSHIP COST
Yealy depreciation (considering straight line' mbfivod drd 10% salvage value with reference to life in years
0.9(X/25+Y/10)= .-
ae 0.9{(27500000/25)+(82500000/10))= 8415000.00
Hence average hourly depreciation(84:15000,/2500)= 33Pbaﬂﬂ' Shiour
Hourly repalr charges=
0.6/2500{(X/25)+(Y/10])
ae 0.6/2500{(27500000/25)+(B2500000,/10)) 2244 /hour

Operator 3 18000 54000
Helper 12 13000 156000
Ward and watch 2 13000 260060
ﬁmmr Jsupervisor 1 4000 #0000
Transportation {2No. Bikes) 2 6000 12040
Accommuodation of staff 1 25004 25000
Foreman 1 25000 25040
Mechanic 1 L0000 20000
Total 358000
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ANALYSIS OF RATE
FOR

Mobllization fDemobilization of dredger and related accessories/resources
[man machine tools & consumables)

Carriage of Dredger by Trailor incleding loading 36d Unloading ot working site Total distance 1350 Kim
Dredger size
Maximum length of Dredger 19,00 Fe
Maximum width af Dredger 16,50 Fe
Maximum height of Dredger 14.50 Pt
Length of Tradlor 40.00 P
Width of Traflor 800 P
Capacity of Trailor 2200 Ton
Ma, of trailor ueed for shifting Dredger from one place to 2 Mo, 40 MT
anather plece
5 Mo 22 MT
He. of trafier ssod for shifting of plpeline and other aecezsaries
Total Trallor Used = 7 No
Az per 50R of Varanasi Mandal Carrlage charge of ane metric ton material en pucea Road including loading uploading.
sL ITEM OF WORK UNIT RATEIN RS AMOUNT
TEC Km = 1 |Km @ Rs EIR.00 JKm 138.00
2 A~ Emic| 5 | Em=| & |Em & Rs 17.00 S Km BB
3 & Kmto| 30 | Km=| 25 |Km @ Rs 1200 | [Km 300,
4 3 Kmi| 70 | Km= | 40 [-Km i s 200 JKm 320,04}
5 Ti® Bmto| 100 | Em= | 30 | Km i R 700 JEm 21040
611" [Kmeo| 150 | Km= | S0 | Km &R 6,00 [Km 300.00
7] 151" K to | 1350 | Km= | 1200 | Km B s 5.00 {Hm GO0
/ 7336.00)
- l Carriage of long lenpth ebeve 10 mor rate shall be 2.5 tloes of normal rate (os per S0R Varonas mardal) 2567600 |Fton
Far Capacity of triler at firll lnad 40 Tom =
50 rotal rate for hiring of 3 No. trailer 2 x #0000 x 25676.00 =R #054080.00
For Capacity of rafler at full load 2 Tan
( 30 total rate for hiring of 5 No. traller 5 x 200 T335.00 = [ig BOE9E0L00
Total Cost of carringe charge =Hs Iﬂglm.-ﬂﬂ
CRANE CHARGES FOR ERECTION
02 Mo bipdra 12 ton shall be engaged for araction worle Then crane chargss 8 hre dadly therefors, toeal bours
per day il hrs
Lise rate al abave Crans Hs aa0.0n0n Shr
Therefore amount for running above crane during lifting and complete Erection work for Fdays
2 % Hhours/dayx3days @Rs 200.00 Jhr Rs 43200.00
Labour Charges: =
1 Mechanic 2 X 3 days = 6 & Ry 450.00 2700.00
2 Fliter k. ¥ 3 days = g & fs 350,00 3150000
3 Helper 10 x 3 days - 30 & Rs 00000 906000
[All af atwove rates are as per S0R Varanasi Mandal) Tatal 1485000
Total Erection Charges As EFEEE-H

= v i s
NERAJ KUMAR) TR ETTT

J ENNG,
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Hence Total direct crew charge / month/shift 358000
For Ist shift 358000
For 2nd shift[75% of st shift] 268500
For 3rd shift(75% of Ist shift) 268500

Total 895000
Tatal crew In year goso00 x 8 7160000
Non working time charges ' 358000 x 4 1432000

Total B592000
Hourly crew charges = 8592000 / 2500 3436.80

sy Hs. 3437.00 per hour

POL and Energy charges
Energy charges for hauling of dredger
Power of Engine = 550 HP
Howurly fuel consumption as per CWC guideling =
0.22xH.P X ¢, %0,
0.22x550x0.61x1.25 o226 lit/hr.
But company brochure given = 83.33 lit/hr.
Hence consumption taken for hauling @50%= 41.665 Ait/hr.
Rate of diesel= 71 e
Cost of diesel(41.67x72)= Rs. 2999.88 lit/hr.
Cost of Lubricant a@25% of cost of diesel= Rs, 749.97 lit/hr.
Sub Total = Rs. 3749.85 lit/hr.
Hourly fuel consumption as per CWC guideline for dredging 92.26 lit/hr.
But company brochure given = B3.33 T,
Hence consumption talket= #3.33 it/ hr.
Rate of diesel= 72 fliic
Cost of diesel{83.33x72)= Rs. 5999.764it/hr,
Cost of Lubricant a@25% of cost of diesel= Rs. 1499.94 lit/hr.
Sub Total = Rs. 7499.70lit/hr.

Assssuming 25%time as haullng time cost of lubricant equivalent to working hour as cost of POL per day

025 % 0 X 174985 16749.25
0.75 X 20 X 7499.70 112485.50
131244.75
Effective cost of POL per hr »{ 120307.69,/(0.75x20]}. Rs, 74965
Per haur POL cost = Hs. B749.65 per hour
Miscellaneous charges=
10% of hourly repair charges of 2244 = 224,40 per hour
Total cost of Dredger running per hour
3366 2244 1437 750 2244 18021.05 perhour
qdfera
: ':}3{' g R fA. KLeThag
“Ad KTMAR) dad L AE. BMMD-yug,
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Oizmantling Charges
Dismanting Charges shall be applicable %
* BO% of Errection Charges s of  SBO50.00 Rs 46440,00
Total cast lar shifting Dredger from port to working site,
1= 08 MNo. Trailer for carriage A= LHE1040.00
o Assembling Cost [wrection charges) Hs 5805000
a- Dimmantding Cost _E—ﬂ Rx $6440.00
. Total Rs 2965530.00
Gontractor Profit 10% { s 196553.00
G. Total Rs 3262083.00
Say Rz 326208300
(& %Eﬁ-’ Lo ol
. Englnaer Emurﬂﬂmﬂﬁ- Fig=m
J.E.-¥N5S, AT )
. i
superintendarit Engineer
[rrigation 'ql[qﬂgsmqp'&ﬂq 1,

i F!frﬂl

A, b o
"""HFT PAN l.ﬁtl.ﬂm:{'r

‘S, P, SINGM | st
A.RN, | Lucknow
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5N Namie of work Rate Contractar Profit @ 10% Total Rs.
1 |Hirtng charge of boat with boat man
i{_ﬁ; per SOR Varsnas] Mandal P, 1 lem 2 950 25 1045
1
£ |Hiring charge of mactor £5/35HF with
driver P.OL and Trolley. [As per SOR 2400 240 i,E-H.'I
1
3 |Deployed Chaukidar to be Hired for
Watch and ward (As per 508 Varanasi 300 3 lEfIf]EI
41
4 |Deployed Helper for P.O.L handling and
ather mivcsllareous worlk. 200 a0 230

(As per 50R Varanasd Mandal P, 2 Iteém &
1

5 |Deployed beldar for miscellaneous wark.
[As per SOR Varanasi Mandal P. 1 Item 3 300 n 330
1 £

6 |Hiring Hydraulic excavator (Poclase or
equivalent machine) with bucket
capadty 090 mm Incleding POL
Mpimtensnce eost of machine Operator
charges, machine owners profit taxes far
actual wee hrs of machine at work sito, 244 44 D40
aprox capacity 60 cub m/ hriet 60 meder
wide chonnel Resultant capacity of )
excavator [5 45 M3/ Hr for excavated

earth/ gand of Ghat{As per SOR Varanas|
Mandal P. 1 Bem 14 h .z
i SV TRy
{h v H)

.d“'l'-'“-fﬂ“ neee WN5.
; H‘Pﬁhh uf N S EI M.MSD Kgagsr Nivomorn ww
I [ 1A

%

[rrigation ?."r‘[lﬂh op Circle-1, H::rlm:r

Ha

%ww

‘8. P. SINGH '
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calculation of capacity of Hydraulic excavator for 45 m Leadand 3.0 mlifc

As per SOR Varanasi Mandal Rate for

Hydraulic excavator 60 m’/Hr. Capacity = Rs 2400700 + 10 % Con, profit
= Rs 264000 / Hr
4 S Rate per eublc meter for 30m lead 1.5m lift = Rs. 2640.00 / &0
. = s 44,00 / m’
- Extra Rate for every 15m lead after 30m « Re 800/ m
For 45 m Width [30+1x15) i.e. 1 No. of lead s Re 1X BOO
= Rs 800/ m
Extra Rate for every 0.3m lift after 1.5m lift =« Rs 25/ Lift
For 3.0 m Mift [ 1.5+5x%0.3) ie. 5 No lift = Rs 5x 25
= Rs 1250 f m"
Rate for per m’ = Hs. 4400+ BOOD + 1250
= Rs 6450 / m’
Quantity for THr work = Rs 2640.00 f 64.50
= Rs 40.93 m’
5o maximum work by Hydraulic excavator = Rs agm’ | Hr.

' l é;&mwm' Assﬁ:t&mj E%HWVM
g orerory WS Wi e oy |
] m h

& Wﬁﬂm Eupnrlnm%fmi&r

Irvigarion Works '!-"-hqnﬁﬁﬂr—.‘l. Hanpur

APM. | 1PPCL, Lucknow
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patrment of Isigalon UP {eranal Mafds] Sesadui ol Rsiv 7014
CHAPTER-
BASIC LABOUR RATES (Varanasl Mandal)
Lin Raba In
i, -
Eschoay|  20000] ¥
Eschday| 20000 *"
Eachday| 350.00( %"~
Esch 300.80] > o
Eachday|  350.00 ’h'ﬁp
Each 150.00| v o
[Each day| _3s0.00) ST
Tachday|  350.00] 2617
B |Bostman with boat (Carriog cagacity 10 person). Each day
§_{Compitsroperser_____ ﬁﬁ%ﬂﬂ
10 |Plumbar/ElectricianWelderTumerRewlnder Each 4 v 9
T [CarpanterEiackamin/F alntsnMas cnlistriMochanic Licensad WiremaniTurmar (IT] Eachday| 45000hs'"
17 |Dankey with Labour Each | 3%000]
13 |Hifing 6HP diesel pumps Ineluming oporator b P.OL. Perfirs.| 180,00
14 |(a) Hiring of Tractor 26/36H.7. and above with criver and P.0.L. with trafley. [Per B Hrs| 240000
do- withoul tallay. Perd | 2000.00
u mﬂmrmmhmrammwmﬂmmum PerDay | 1050.00)
[Which is 1o bo patd @ 1LILMD Kme.) for 24 hours and { Lir, Lubsican for 400 Km. Vahicls
ahafl ba hired only after parmission grandlsd by E.E."s 1o his junior officac.
15 |Road roller with griver and P.0.L{As per PWD S0R)
1% [Hiring of JCBIAD or equivalant maching with buckst capacity 0.24kP. Including POL, PerHrs,| 1100.00
Hmﬁﬂmummwmmrﬂrwﬂmmmﬂmmh
biry. of maching af work site
w7 {Fiie Pockinns or sqvalant machine wilh Bucket capacity 0.J0NT Inciuding POL, For i | Te0003)|
Malntinenc cost of maching, Operator charges, mashing cwnar's proflt, taxes for actual e
tira. of mashing i wark sils. i
Water drivar | Matorboat aporsior Per Dy |  B30.00|
Rmseareh Suparyiass for water quality tsting in laboralary PerDay | G000
0 |{a) Cakia jointer | grade . FerDay | 350.00)
{E] Cabla Jeintar 1l grada PerDay | 34000
{c] Ela n for H.T. line and Equipment ParDay | 000.00]
) Thess rales ere applicabls Mlmﬂ-lm DwpartmanL
“ |Mols: H-M:mmnhmﬂmrhum-mmwncmhmnm
Mukhiya wha shall hava {0 provide facliition to fabiour a8 por rofavand [aw,
' —
. [NERAJKUM>™T S, P. SINGH '
o JIE..\HH‘E. hl'{“l |
UPPCL Lko.
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m&ﬂﬁm,mmmﬂmmmm
mmﬂﬂll ,mmmd#mﬂmﬂ“ﬂm

|

pro———T
; The above rates are for tarred or concrets road, thyse ries S
unmwmmwﬂii‘wmm'"‘“m
{Gradt deptt. Road @ 15%, Othar kachchn Road @30%

! be Increased for cther ypo
ker or Canal service read ar|

| [ [For Carriage © nr_wm_.n_ru.n‘rmim_:pnr'tm"'ﬂ‘-d-hm-ua o8 shall be

pneraased a8 balow -
nam 0%

a) For Batween 8.0m to 1

[~ [{E For lengihs above 10.0m 350%

(i) m:ﬂrtlnlulam-ﬁnnhﬂud:m-ﬂtm mdMﬂm-uﬂ-mmﬂ
shall ba Increased by 20% for it Km. and Reat by 10%

~F marn that 10.0 M.T. welght {Single piece) rogudred

[ Tver skced and over weight equipmant
o be carted byt trailer and prime mover may Be faid for on the basis of hourly use rales,

hhﬂuﬂgﬂﬂdmhm@hﬂhﬁlﬂlaﬂlﬂ.

7] Tha aboyn rates ene applicabie for corrage withim 30 Kom, For carringe bayond J0Km. Above
rates may be used as Guide e onfy for warking out estimated rates. The contract May bo
reied on the basts of tanders,

5 [Carriage of 1.0 LT, material by ractor troliey except earth including loading, umioading and
]m#ppppunhhmmlwwlmﬂanImﬂmrﬁme. i

1 |e=8 way dislanca)

4 arrage of RCGICL, Flpes 30 10 45
oy {including loading and urﬂudﬂlr::rh 11.810.2.5 m length] par lengeh By truck or trastor

1 -.i..-._i_i...-' -

s e S TRl

[{md 1ut Km,
| K-
{6 T dth to 51h km _.._.iﬂt"
{d] &th L
1o 10th Km _-_-_-ﬂ‘l'l-;.-
=
sk ™ S. P. EIHEH '
: le!“‘l- I
UPPCL Lko.
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pairmesi ol keigaton L P [varnis Mindal) Sinetuls of Mg 2340
{8 141h ko 20ih Km, " Km, :.-m|
M Beyond 20 K. 1.80
For HCGICL Pipan abave ABem. And upto B0cm din The rates shall be throe times the
above rales,
Tl For RCCICL. Fipes abova §0cm, And upla 120cm. Dia The raes shall be alx times the
abave rates.
(I} Fof RCGICI. Plpes of 10, 15 and 20cm. Din the rates shall bo 80% of the above ratas
Ttarn 4{u) t2 {f)
For RGCICH pipos of langth more than 2.6m the rates Shall be Incroased in propartion ta
the length of plpa.
§ |Stacking 1.0 MT. of Matarlals excluding cement, steol, brick and bouldor. M. 33,60
g @memimﬂmmmwmmmmmmmnmwmmu BLT. T8.00
or
7 [Loading of muterials I 15 Trach ncluding unioading, sicking (sxcept comentand sieol], | MLT. | 17140
E _ n ﬂ:.nnhlﬁ'lﬂﬂhllrjﬂilhﬂhmmumrﬂfflﬁ'- .-'.. WT. F02.00
Festacking of coment W, rﬁi}
10 |Rastacking of bricks prihousa]  B1
11 |(a) loading of matorial In to truck KT, 7.0
(6] Un toading of material from truck MLT. 5.0
12 |Restacking of matarial cther than cement, KT, 54,00
13 Mﬂmmmlﬁmﬂ:ﬁhrm-nﬂwmh:hMHﬂﬁ M. 33,00
channel, feeder channar, maln eanal I:ﬂ‘hﬂﬂl'lll only beyand BOM,
74 [Loading and unioading of P.V.C. ipe (1607200 mm dia fromiints, Wagan, Tractor Trolly and TR, 1.00|
stacking)
15 |Loading unioading of P.V.C. Pips (160200mm dia inta of frem truck & stacking.) M 1.00
35 [Caniage by head load for C.C. or R.C.G. pips of 300 14N dia for 50M. of part thelr of PorRM.|  1.50
17 l:lnﬁnlhﬂrudlnn‘lnrﬁﬂanrﬂ.ﬂ.ﬂ.ﬂplnﬁﬁ!ﬂlniilﬂﬁ-ﬂﬂnlﬂﬂ.nrpﬂn Per R 1.00
thelr of
@""]ﬁﬁj KUMA®) 5, P. SINGH '
i.ﬁ JE"'UNSI A-FﬂH- I
' UPPCL Lko.
L]
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(wacgrasl Mangel
mnum“"-

A CTION OF MATERIALS

_ BREAKING BALLAST B SEEEEE

costols
A e avchuding cost of stonee.

= :ﬂ‘lﬂ'ﬂlﬂﬂl a2t BDmm to 160mm aize excluding sost of stones.
ey ~tone ballsst B0

cost of bricks.

L lo o 2 work and stacking at Quarry side Including
Gantractor's proflf but exchuding Toll Tax

MHMHmlmegmth“ extra as por rules In force.

Cum,

[i]_Coarss sand at quarry (F.M. 1.5 10 2.00)

“Cum,

{5} -Coarse sand a GuarTy. ;.me

v S TN A T ——

and | Par1000

Ko,

stacking royaiity but excullding contracter prafit

Ciass 150 Bricks [iind class] Inculiding carrige upto 8.00 Fim, with loading,unioading and | Per 1000

Ha,

T [Siralght ovar bumt Erick Incullding carraigs Upta B.00 K. with loading,unieading and
stacking royallty but exéullding contractar profit,

Per 1000
Ha,

B |=m1mm_n-tmu:H:tmmtmhdmrquuhﬁumﬁgmw-

b

—-—._____.|I
20005
L

%4

W“r _'-.Ei

LT

£
50|
E000.H|
i

§

£ controctar's preflt

3 [Hard stone ballast al quarry Including royalty Farest tax, quaryying breaking and scresning
la thae requlrd sizs, baading ,unloading and cartage fmmrr{-rarhﬂ!upwmmtl pucca road

-.E_i-"':la 1

!w 45mmbo $0 mm. alzs

-!!,I.n

{i] 45 mm to 63 mm. Size

Lails

(I Z240mm to 53 mm skza (crushor broken)

=

|{v) 20mm 1o 40 mm, slza

[v)_5tons bouldsr up to 25 Kg.Welght

[vl} Stona boulder up to 25 Kg., To 40 Kg. Walght

{vil} Stone boulder up to 40 Kp, To 60 Kg. Walghi

10 |{a) Cid stone [Khanda) slze 200 x 200 % 160 mem. sand stane,

![b] Cut stone [Khanda) skza 200 x 200 x 130 mm. Hard stans such as Lima stana

HHHHHEHHE

11 |Crushad grit of [Ime elone or granite af eurihe

Pl
profit etc, a8 pat tem No. - 09 but axclucling tof pg 2 ') ¥ 191031 3, contraciors

hﬂ: l:n =

(i} Data dust o cum,

—— Cuff._

AR
@A ﬁ'ﬂ? (;\"E‘*

LR N i
5. P. SINGH '

APM, |

yPPCL LKO.
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el Mandal] Bekaiull of Bpin 2200
o7 [y for nkural agaregain); Tam, | 9600
Cuam.
[ic soparata of difforert size} . 24.00
Cum. | 42000.00
Cum, | B7600.00

Hote:(1) Westage during camiaga of material shail bo givan 88 under
' sard i

40 mm.

ﬁ EWHI&EE i
||[!:| EIﬁﬂiﬁ‘ﬂiﬂMﬂﬂ{lﬂ“ﬁmlmmh
drikagible.

N5 sontraciors profit shall be allowed on Falbway freight

) oL, Baliaat, stone boulder shall be taken from (he Aparest gUary.
) =
Y 5. p. SINGH '
(NE ‘i.] KUMAR) | i
SV UPPCL Lko.
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wm
s 4 g 13 B
v
) AT DAG BELLING
auore cLeAICE LT T
4“‘“'; o
T — |
T J[n] D beling 1.8 cm, eep, Y,
[m) Dy hefiing 15 cm. Se4p. -
3 |ANWAE CLEARANGE {000 euesss. | complats :
T <hannat main eanal & branchos abova ple P"'h‘-.--
y peution of boh bank) it
ﬁ“‘mmim cansca Dy's Hinors and drains with SR (comploto soction of | Per
Bk} E i
J[m w,mﬂﬂfnlﬁdﬂhuﬂhnulﬂﬁﬂﬂi Parkm, |
3 Taharg ot roats of toes ol above 0.1 and bolow 0.30 m dia. Each |
;”‘-‘i'wmumumumm-nﬂwwn.nmdh Each |
3 S roots of trees of abave 0.0 and below 0,90 m dia. Each |
| § jiaking cut roots of trees of above 0,80 and below 1,00 m dia, Exch |
1 T Herspging humas from ! |
Bl s ground Sqm. g
:‘. t Eﬂqmﬁ;ﬂnmmwﬂ.hmlrmwlnIﬂ:mdllrnuruﬂnnmmuvurufmntandlhﬂr Each | 1,
h | &5 Sama s sbave but baiew 10 cm. dia, ~Eah T
&
E’“ﬂﬂrhﬂmi trees Including cutting of branches and stacking wood os betrlow, £
1 Fio 30 om, g, - :
w4 3 & Saom, g3 Sh LB
i :
[ Sieloce.dn el
| [ TiaTtocm, g, i
i of b s
[ i(a Cutrng fraiSareal gondl and slephant grazs =
| iﬂ Uproating Batrra !
: el Pamovieg £ Uprea) Tl S,
1P csponat oy por iraction of m r:l:;:gmm"'“" bed ol canal and drains and | Sqm.
. )
(L] Fasvemy % of Canal Traiy
e
1 diespdng, o channal Ineliding cirlling amg e -

-

_. % G:_ﬁ{fq 4 b e r\?é\‘
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Dapatrmat of beigaiion U P, iy
Tram of Warks Ui
&, Mo. X
T  |Extra for ltem Nao.- § Par =
s 1.5 haight.. :
fiilmanual compaciion In ambankments 25072 density. Ty
minlmum 85% dry Chimy
e o T Thverof Upto total lead of .
of 15 ngmmm'ﬂmﬂ Pag = [E
& [Exira for manuai lead beyond 30 M. for every lead i Cum, 55 |
e
1-' s 7o osd Tayod 570 W, aplo 1ot Toad o 670 M. for evory 50 Bl laad or part therscf by [Per Gy
v o
T m&nﬂumﬂﬁm.hrmtmmnlnrh‘ﬂ"ﬂr““"“'dm““bc'u‘“ For Cum, |‘
T o 1o orsTToad Bayand 18 i d upto 210 Kan. by truck or tractor trofley of any other | Per iy g
| ‘ K -
12 |Exira for Iotal Iead bayond 20 Km. and upto 3.0 Km. by tractor troliay truck or any other  |Par Gypy A
transpert '
13 it of 0.30 M. or pari thereol . Par
14 mmmmuum"qmm.urmﬂmmh Per Com,
15 far Chharry, Karall, biack cottan el ar moorum mixed soil Per Cum,| I
18 |Extra for Herd Esrth mixed with Kanker which can be excaveled by plek axe or erow bar Par Cum] 5 .
[ _|ondy
T |Digging hard moorum, kanker, 8ot ahale, which can be axcavated with plcaxe/srow bar enly| Peraqm
10 [Levelling dresaing of aurvice road Fll'lqru|
18 |Extra for banks and daula dressing Far8q. M
20 !ngnlru Blchhia kanker with stacking. Cum
21 |Digging Block Knnkers with stacking, num.
22 |Extra for Mling excavated earth In sheries of canals and bunds, Cum.
2} |Preparation of sub grada for lining warks excluding cosf of earth work, Cum, ¥
24 Iiﬁ.;lnl'nrhufmwqull.rlhfmpﬁﬂhllml. . Cum
25 |Digging of soft rock disimegratng reck or hard rock shale by plckaces nchuding stacting = -
26 |Excavating hard soll mbced with boulder 2
(Note :iﬂmhm earth wark In filling shall be il e
B pald oxira as agdmissitle under nule, 4
n itemn Na.- shall be roduced
Mhﬁwm:uwtl‘mulﬂﬂhh;m“mmmﬂhnhrwﬁm:hlﬂh decided by| =
| |kanker, Heed in volume of earth represent the contont of i
.
&

Gﬁk/ @
1 4{_":
‘_t""?-' 3 -‘&

‘I.




320

T Dapuenniol mgeunll P orai Liprsioy
SUNYEYWMO
Erm e of Veeha Hets I
- ] :;rhuﬂmmmww-humlmﬁmﬁmﬂﬂiﬂ e
labirral = kvl or il wvary chanpe whah weaf ladg
mw:mm:‘lhmmuwufhmmmui - H
i keuilitlona e prevhilng driwings for L- aseson watlen i
mumuﬁuwmwhmut:um * .
- lpirh [Loo T
- i wiT BenYice redd [ar km. ETE0.00 |
whhul varvice mad par i, | AR |
bm | Sis00d
prris | FEROED
1 L= #ibe S0 g uriwy with ot 10 = bemerval and urctios survey anch st 130
_ “HﬂH-Mwlmwnﬂmmhhhm
EHTENTI ) A minees i berricy maE |parim. | TH000 |
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. OVFICE OF THE CFNERAL MANAGER, ZONE-§

d 1. Projects {orporatlon Lid.
JI-EE':] Gomti Badraj, Lett Hank, Gomti Nagar
) Enchmiw
) P

Issue of Notice to procced with the work
L,
Theeun Epnrkle Limf1eu,
Pl -128, Erinngur Culury,
Hyderalacd- sogg7a
Telopanz

Leur Sl

i ] Furswint te yogr Parnishling Lhe Tequisile performane security ws stipubied in U O fauge Wi 20d

sifuing of e Mredgieg Chamueliotion work Ty Trredaec o Hbver Gowrn ar AssiGhat and
Rajghn:m:tuurdln;_- Tu Drvecyieg, Puth Distvicl-%aronps, detail os Lillpwa. Yar are liercly insreoedenl do
rateecl with e encenlivn wl the sodl warks in goeorde wilh e concenel dacusmenta,

& Ayreenseint Pl Tender M. Nuoue af wurk T Plac
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OFFICE OF THE. GENERAL MANAGLR, ZONIE-§
Lueknow
U.P. Projects Corporation Ltd.

Agrecment Ng, ~  I8GM-B/IPPCIL/2026-21]

|

Nanae of work - Dredging and Chaunclization |
work by Dredger in River

Gara gt Assi Ghat and

ajehai aceonrding ED
Dredging Fath Disirict-
¥aranusi

Name of Comractor - Qeean Sparkle Limited,

Plot-128, Srinazay Colony,
Hyderabad- 300073
Telengana '

Aoreement Work Cost - Rs. O3 488500,000  {Three
Urore Three Lakl: Foroy Fiche
Thowsaerd  Eighi Hlusdeed
Rupees Qnly)

Chate o Start - HF-03- 202
Date of Compleioe - Al-lin- e
s |':
LS 1'}]"" R
1 u“ :'.lﬁl.l &

]
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/513

i
A

. T i ;
L I, _.!I!.!H_'.‘Fgl_ o

R.PRA

Agresment
y Agreemonl No, 18 A M-B P 2020-21

r. .
Thir agreemant, rmade ihe .ﬁ_"i.#.Hﬂq}ffg!’.ih‘?‘ﬂ-f:‘ﬂ..?ﬂz[ belwieen Gensral Manauer,
Zone-8, LLP. Peojects Cotpuratingy Cid’ Tockiow.” - ol .
(Hereinafter called “the Cmployer™s of the-une ram, znd
Ocean Sparkle T.imited, T
Plot -128, Srinagar Colony,
Hvderahad- SI0073
Telenpuna
[Mame and addreas of contractor] [Harein after 2alled “the contractor® of the ofier
pat)
Whereas the Emplecer 2 desirous thut he conrraeter stecue the work aof Dred oing
and Chaouelization work by Thredser in River Gags at Assi (hat and (TG
accourdiag  ffe  Dredging  Fath  District-Varnzsi  (Teoder 1D
2021_UPPRC_S5082_1  and  Tonder  NMatiee Noo  OWTPPCL/GRM-7F-
TENDE“l’:“I“-EI T.Infl.'ﬂ—lﬂ,Il’H]f-',[r] |:._':|_'|':i_:1_:'|_f[|j|_' |:{'|||5|| ""lhn "."."l.'.'ll'k.tinfl ™I th;-.
Lrnployer b yecepled the e of the coutrreior By the execilion and comyplelizn of
such Works aad remedymg of iy deleos here ©0 oal g cosl R, 3,05,44,200.00
(Three Crare §hree Lakh Forty Fight Thousnndt Eight Hundred Rapecs (nly)

h
.e-_-"-il-'L

I

B TS AERETMENT WITHEESL 1T 25 Dol loves:
1. M thyy Agrerment, worde and expressions shall i the smine maomises =
respeclivicly assigned o then in Lhe conditions ol cenirac) hereinater elfericd
o, a-c 'é'l-:}' shall 26 deemsil 10 lomm anc: el amd conslrgeo e past af 1his

Y AT ment. .
[)g'; . F j“{i-:_ e
' I :..:_.

LM, LOHER
A WEFCL L¥E,

Srannae with ComScasanar
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¢ Tmployer e

cereenants’ wilk 1le
[ecty therelt:

2 In comsideration of the poyments to be made oY th
Lontraciur as hersinafter menlionsd, the contruetor kerehy
Emplaver to exeeate and eomplate the works aod remedy any dc

. I canformity in abl aspects will: the provisions el the cuntract. o

3. The Employer herehy coveanal's in pay Nk contact i congiduration -;.IT
execution and completion of the works and remedving the defeets whete -
the cont:acl price or such otier sum as may becoms payable under the
pruvisioms of the contrast at the times ol the mannge prosoribed by the
COniract.

4. The follewing dowuments shall be decmed 1o laoe and rewd and canstnied 3
pact of this sgreemant. vie

. Letler of Accepianes; by UPPCL. v
i Megogistion Jetter for work.
1. Kofice to procced with tha wiks:
I3, - Comtract Datu;
Y. Bpeeiad comditiens of contrazt end general conditivns of contract;
VI, Speeifications
VIL  Dirawings;
VI B of Choantities:
I¥.  Any other document [isied in the copleact data as forming part of e
comtract.
T witnass whereof the paites there fo have cansed this Agreement w be
execulcd e day and year first hefore ¥aiuen., .
The common $eal of o R

0o |

' W%f _
{EEy [&E!a%;;! .
Fone-§ 714FE “1
LB, Prajects Comporalion Tul
[ ek,
Was hereunca aliized in ihe presence nf: ;i -
Kigaed, Sealad, _ ﬁ“
In e presence of: AegipkPeapaebdinaeen Tr¥eots Managers
Binding signatare of Employre sulhor pec reprose e T
- !
- iyt .
Aythorised, repndenlalive uf URPOL
[ SBienarars wieh Sl
1~ 5 11 PP B | o 1
H PR, DHSUIGE s 1aes e vemereemeirrs
St S
Ginding Sighstuee of contruclor
(with Address & Sea) v
%
.M. ZONE-A
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ENCLOSURE-3

FHATR IRVRT qved g1 S wriere, Rl @ e

Date-10-06-2021
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sterae aroRit # sion A& B "l de R Rea sftar @ JEa g @ deEE )
TR Trelt &1 qara BA At 8 S0 FR1 Ac@ateE Bt Bl Gl
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Stetug AR # sion dt @ ard ae w ReE siiae @ JHE e a TsHE ®
U= Urelt &1 Z|1a HA Hat 2g 3001 R AsengAeE B H1 BlEWG
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eiue aRREN & sion 71t B 4 de R ReE =i A6 °E @ ISR i
W urElt 1 gama BA B 3g 20 gR1 AdczSieE B B GiEI
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Sfetue aRR & sion 1t B " ae R FeE =i @ A= 9E g I9wE @
TR Trelt %1 Ta1a BA BHeat 2g 301 FR1 AscgAeE B B GIEAS
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Seug arRR A sion adt B aEd ac R ReE s=ftae @ waa 'e a weEe ®
TR Qrell &1 Gara BH B 2 5101 GRI VAL B B BIEAE
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Yele @ A 91 G ASTHIE W

U Urell &1 ZE1E HA B 8 3501 ZR1 ATAEH e B BT BIEATE

Samsung 64 MP Camera
Shot with my Galaxy M51
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SeUg ARV # 9o (41 @ A ae R Fa sRitare ® AeEe =J1e a ASHE W
IR UTett 1 Ga1a A Heat &g 3501 a1 Avengste o @1 Bieuns

Samsung Triple camera
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ENCLOSURE-7

Impact study
of
Dredged Channel and Channelization
Work in the Ganga River to Prevent
Erosion of Left bank at Aasighat-Rajaghat,
District-Varanasi, UP

Dr. §. M. Yadav
Professor, CED

Dr. P.G. Agnihotri
Professor, CED

Department of Civil Engineering
S.V. National Institute of Technology,
Surat, Gujarat-395 007
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Chapter |
Introduction

0 Flisads

A Tood is an overllow of water tha usually submerges dry land, Floods are an area of
study of the discipline hydrology and are of significant concemn in agriculiure, civil engimeer-
ing. ond public health. Flooding may occur as an overflow of water from water bodies, such
oz o nver, lake, or ocean. in which the water oveniops or breaks levess, resulting in some of
That water escapang ils sl bounduries, or i may ocour due 10 on accamubation of runwater
o saturated ground in an senal Dood, While the stze of o lake or other body of water varies
with seasonal changes in precipitation and snowmelt, these chonges in sie pre unhikely o be
cosidered significant undess they food property or drown domestic animals,

The work of impact study of dredged chamnel and channelization work in the Ganga
river 1o prevent erosion of lefl bunk w Ansighot-Rajeghat | District-Varaunsi, UP hos been
awarded 1o the Civil Enpineening Depanment, Sardar Vallobhbhai National Institute of Tech-
nology, Surnt vide lemer no 2 PCL/ProjeciModule -7 dated0704/2021. {Annexure 17.0n
response (o it the scope of work and terms and conditions were submitted through lerter no.
CEDVCONSMYC-2772021-22 dated 1905202 {Annexure 1), The further data reguired to
curry ot the mmpaet study of the dredied channel hove been collected by the Engineer ap-
pointed by Civil Engineering Department, SYNIT, Surat by personally visiting site. The site
visil and hydrographical survey of the dredged channel wis caried out on 09.03.2022. Mr,
AP Singh. Junior Engineer with his team accompanied Mr Vipin Tiwari. Project Engineer,
SVNIT for this work.

I.2 Gangs River

The Ganga originates as Bhagirathi from the Gangotri glaciers in the Himalayas at an
elevation of about 7,000 m in Uttarkashi District of Unarakhand and fows for a wtal Tengeth
of about 2,525 km up to iis outfall inte the Bay of Bengal through the former main course of
Bhagirmthi-Hooghly (Figure 1) The Ganga receives its largest tributary, the Yamuna from
the right sfter covering u length of abour 1100 kim up to Prayagraj. The confluence is well
known s Sangam. The holy city of Varanasi is situpted on the left bank of the Ganga about
1935 km downstream of Prayagrs), During this course, it receives the Tons River from the
south, The Gomti River joins it immediately downstiream ol Yarnosi from the left side.
Thereafter, the Ganga flows in almost eastern direction, A right bank wibwary, the Karam-
nasa joins the Ganga near Chausa, From Chausa 1o the confluence of Ghaghara, the nver
Cranga forms the boundary between the states of Bibar and Uttar Pradesh. A small mbutary
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namely Kao joins the Ganga near Buxar on the right side. Between Buxar and Ara lowns two
small iributaries namely the Dharmawaii and the Gangi join the Ganga on right side.

Figure | The Ganga River Basin

A major tributary, the Ghaghars, joins the Goanga near Chhapra town on the left side. The
river Sone joins it near Maner town on right side. Another small tributary, the Mahi. joins the
Ganga upstream of Sonepur on left side. The river Gandak joins the Ganga near Hajipur town
on left side. Below this, the River Punpun joins the Ganga near Fatuha on right side and an-
other small tributary; the Baya joins the (Ganga near Bachhwara from lefi side. The river
Ganga travels from west to cast almost in full length in Bihar and is joined by the river Kiul-
Harohar below Suarajgarha on right side and Burhi Gandak near Khagana on lelt side. A
small tributary, the Belharmna joins the Ganga from right side near Bariarpur in Munger dis-
trict. The river Kosi joins the Ganga on left side near Kursela. The river Chandan, a right
bank tributary, joins the Ganga near Nathnagar in Bhagalpur. Then a small tribwtary, the Chir
joing the Ganga on right side downstresm of Bhagalpur, Two small tribotaries, the Bhena and
the Koa, join the Ganga near Kahalgaon on the right side The river covers about 110 km
along the Uttar Pradesh-Bihar border, 445 km length in state of Bihar. The principal tributar-
ies joining the river in the stale of Bihar are the Ghaghra, the Gandak, the Kosi, the Ma-
hanands and the Sone which are orginating from Tibet and Nepal Plateu. The Budhi Gan-
dak. the Kamla Balan, the Adwara Group are the important sub-tritutaries originating from
the Nepal,
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1.3 Floods in Gangs River

The Ganga receives its largest tributary, the Yamuna from the right after covering a length of
about 1100 km up 1o Prayagraj. The confluence is well known as a Sangam. The holy ciiy of
Varanasi is situated on the left bank of the Ganga about 195 km downstream of Prayagraj.
During this course, it receives the Tons River from the south, The Gomti River joins it im-
mediately downstream of Varanasi from the left side (Figure 1). The rising water in the Gan-
ges has displaced hundreds of people from their homes The Ghats are badly affected by the
rising waters (Figure 2).

W e
s )

Fa
&

Figure 2 The Ghats on the left bank of the Ganga River

The impact study of dredged channel and channelization work carried owt in the Gan-
ga River to prevent erosion of left bank at Aasighat-Rajaghat, District-Varanasi, UF is the
specific objective of this study. The one of the aim of this dredged channel is 1o divent fow
towards right bank during monsoon 2021, (Annexure 111)
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1.4 Objective

T stuly the impoct of dredsed chainel and channelizaibon work performed in the Ganga
River i prevent erosion of left bank bund aear Aasighat-Rajaghat, District-Varsnasi, UP as a
Ganga River reach Mood mitigstion measure. To assess the role of the dredged channel 1o
protect lefi bank bund

1.5 Scope
Following ore the scope of work:

To carey out impact study of dredged channel and channelization work s Mood mili-
ZutioH IeRsures,

T'o check deposition and emsion in the dredped channel

To check robe of dredged channel for post monseon 2021,

L Urgumizaiion of repori
I'Ti= repart is orgamized through chaprer | o chapter 3,

Chapter | includes the intreductory part, importance and objectives of the study and outling
of the repaort,
Chapier 2 includes the literature review comied out for the present study,

Chapter 3 includes the study area and data required and collecred fior the impact study of the
dredped channel.

Chapter 4 emphasis on the methodology sdopted for the impact study of the dredged
channel.

Chapter 5 sumimnrics the results of the impact study of the dredged channel.
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Chapter 2

Impact study

L1 Flowd Imipact Assessment

Impuct assessment (1A} is a structured process for considering the implications. for people
and their environment, of proposed actions while there s sill an opportumity 1o modily the
proposals. It is applied ai all levels of decision-making. from policies 1o speaific projects,

Conducting a fair mupact sssessmeni of 8 value chain project involves the following steps:
Select the projectis) 1o be assessed,
Conduct an evaluability assessment
Prepare a Research plan,
Contract and staff for the Impact Assessment.
Carry out the Field Research and analvse its resulis

Disseminate the Impact Assessment findings.

1.2 Methods for impact assessment

Impact assessmients @ the project level have moved increasingly from a single method o
multi method approaches, and preater use of participators approdches in impact assessment
has expanded the toolbox, Although sample surveys are still common, they are now ofien
combined with participatory and other qualitotive approaches, and gualitative methods

As each critical method has its strengths and weakness, they ane incrensingly selected for use
together. As o result, studies are now able 1o benefit from the advamages of sample survevs
and statistical methods and the sdvantages of the gualitative and participstory approaches

Which methodis) 1o choose depends on the nature of the project, the type of infonmation
which is needed, the context of the study and the availability ol resources.

Mlethod Key Features

Sample Surveys Collect quantiative dota through guestionnaires, Usually. a
random sample and o matchéd control group are used 10
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measure predetermined indicators before and niter the

imEryveantion

Hapid Appraisasl

A range of toods and 1echnigues developed originally as a
rapid rural sppraisal (KHA) Involves the use of focus
groups, semi-structured filerviews with hey informants,
case studies, participant observation and secondury sources

Participant Obacrvation Extended residence in o progrm/project community by
field rescarchers using qualitative technigues and mini=scale
sample surveys

Case Studies Detailed studies of a specific unit invelving open-ended

questioning and the preparation of “histones.

Participalory  Learning

The preparation by benefickaries of a program of timelines,

and Action impact flow chars, village and résource maps, well-being
and wealth mnking. seasonal disgrams, problem ranking
and institutional assessments through group processes
pasisted by @ fcilitotor

Spectulised methods Bpecial methods ke photographic records and video

2.3 Method selection

Following paragraph discuss which method is selected for the Impact assessaent.| Table 2.1}

Table 15election of method for Inpac assesmen

Stnph !'iﬂnnm. are ' Sample Surveys are
appropriate when: nol appropriate when:
1. The intervention affects large numbers. | I. An imervention affects a small
2. Accurate estimates of impact are I mumber of people.
required, Statistical comparisons must 2. Pelicymakers are ininly concerned
b made between groups over time and abowr  the owcomes of the
between locations. | inervention
3. Delivery/implementution  mechanisms | 3, Implementation is recem and
are operating well, therebhy juﬁtii'}'mg; untested, and how the imervention is |
investment in the pssessment of impacts, | implemented will likely have lintle

Impast in the presem time.
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bud

Rapid Appraisal and/or PLA are
appropriafe when:
The Intervention s pronoting
participatory principles in (red-planning,
implementation,  monitoring and
eviluation,

An underseanding of motivations and
Perceptions is a priority.

O of the purposes of the study is v
assess whether or nov felt meeds are
being addreéssed by ihe intervention
he impact of communiiy-based
organisations or other instineion-

building activities are of Imporance

Participant Observation and /or Case

1
v

Stuiies are appropriaie when:

An l.lﬂﬁhlﬂﬂﬂhg. of motivitions and |
Perceptions is a priority,

Other methods are unlikely to captune

the views of women, minorities and
odher disadvaniaged groups

One of the purposes of the study is 1o
assess whether or not felt needs are
being addréssed by thie intervention.

The impact of commumity-based
organisations or  other

building sctivities are of imporance

IMSTiRkitico

4. The purpose of Ihe pssessment is 1o

study comples sctivities or processis

Kapid Appraisal and/or LA are

nil pppropriste wlien:

I, Imterventions are relotively  un-
comples. in which bounded
lncations are not wiits of mmalyvaes,

ol

afcontfoversial

2. Indicators ot mre

and negative
impacts are unlikely.
1. Swndardised ol

peneralisations

stavisticalls|

TePTESCT Ve fir
large smal diversé populations are
regarded as the sole prionty.

4, Panticipation of beneficiaries is not a

priony

Participant Observation undior Case

Studics are nol appropriate when:

I. The imervention is small and
‘uncomplicated” providing n specific
service or imited intervention which
i unlikelv 1o pffect community
dvnamics bevond a few specific
effects.

Rounded locations are not units of

)

analysis.

3, Indicators of impact are clear and
ensily measurable or assessable,

impac
nawd

4. Indicators of e

AT T e sial negutive

impaocts are unlikely

1a
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24 sedimentation

Deposivion of sediments leads 1o sedimentaion, Sedimentation is pccurred when eroded
material which is ransported by witer settles down when the velocity of water reduces. Sed-
imentation leads to rise in river bed level and reducing the water earrving capacity. Storage
of water for {rrigation, water supply and power generation necessitale the construction of
doms seross rivers. As o consequence of the reduced velocity at the upstream of the dam, the
ennirg bed load and some pan of suspended load is depasited in the reservoir, This reduces
the capacity of reservoir for storing woter. The Central [ndian Rivers such as Ganga,
Ghaghara, Shiarda, Rapti. Gomti are major sediment load corrying rivers: in India. Table 2
gives the sediment load detasls of Canga River,

Table 2 Sedimem load in the Ganga River

Sisdiment
boad (= 10"
Location Datefmonth FEEELEEEE_ Ed!
Pty lune Rising stage B30
July Rising stage 10
August Flood stage G630
September Falling stage 4370
Godlundo | 24-04-1966 Low stage 308
06-06-1966 |  Rising stage 1135
21-006- 1566 Rising stage 2500
04-07-1966 Rising sLagE 4400
11081965 | Floodstage | 7800
14-09-1966 Flood stage 8200
293-09-1966 Falling stage 3600

The above Table 2 of Sediment load variation in Ganga River is mken from study carried ouwl
by Munendra Singh and others in 2007 on Sediment characteristics and transporation dy-
numics of the Gangn River. [t can be seen that sediment load o1 Paksay station varies from
B30 10° ky'day 1o 4370« 10" kg:day and ot Goalundo station is 308+ 107 kg/day 10 §200=10°
kp/day. It can be seen that sediment load rises from the month of June 1o August and while it
pitaing falling siage after the month of September.

11
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Chapter 3
Study area, Data collection and Methodology
3.1 Study area

Varonasi District is one of the oldest cities in the world, Varanasi District Administrative
hesdquarter is Varanasi. It is located 319 Km south east towards state capital Lucknow,

(Figure 31,

Figure 3 Location map of Varanasi District

It is situated in between 25°14° to 25°23.5" North Latitude and B2°56° to 8303 East Lon-
gitude. It is situated on the bank of river Ganga spreading over 1535 sq km area in the state of
Uttar Pradesh. It is located between the confluences of river Ganga and Varuna and river
Ganga and Assi rivalet. Varanasi District is sharing border with Chandauli District to the
East, Jaunpur District to the North . Mirzapur District to the west .
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3.1 Meed of the stady

Below are the Google images of dredged channel reach of the Ganga River flowing in the
Voranaai disirict at differemt timelines such as 1990, 1995, 2000, 2005, 2010, 2015, 2020 and
2021 are presented through Figure 4 10 Figure 11. It is evident that the river during the time-
ling "90s had a Mlow path towards the right bank. Over course of time, the deposition occurred
in the main nver and the river slowly started to flow towards the lefl and afier a few years
completely changed its path towards the left bank. Due 10 this reason, the Ghats on the left

bank has started getting affected during high discharges causing damages to the Cihats,

Figure 4 The image of Gongs River Reach, 199)
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Figure 5 The image of Ganga River Reach, 1995

Figure & The image of Ganga River Reach, 2000
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Figure 7 The image of Ganga River Reach, 2005

Figura B The image of Gangn River Reach, 2010

15
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Figure 9 The image of Ganga River Reach, 2015

Figure 10 The image of Ganga River Reach, 2020

1B
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Figure 11 The image of Ganga River Reach, 2021

Fig. 11 shows the dredged channel (Mags marked) 1o divert flow towards right side and pro-
tect bund on the left bank.
3.1 Data eollection and methodology
The data about the dredged channel were collecied from the depariment office, The details of
the dredged channel are given below

Length of the dredge channel: 5.30 km

Width of the dredge channel; 45.0m

Lat. and long. of starting point: 25 27908430, 83.01406550E

Lat. and long, of ending point: Z5.32 1 460534M, B3.03352592E

Avernge depth: 7.0 meter

THBM: 62.0m
Water Surface Elevation: 5%.46%9 m
Hydrographical survey
The site has been visited and hydrographical survey of the dredged channel was carnied out
Fig.12 to Fig. 18 are the photographs taken during the sie visitFig.12 show that SVNIT En-
gineer and Departmental staff inspecting the site.Fig.13 show the image of TBM near river
bank. The Fig.14 is the view of river and Fig. 15 and 16 are showing that the dredged channel.

Fig.17 and 18 are the view of instruments that was used at that time of dredged channel.

L7
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Figure 12 SWNIT Engmeer and Departmental stafl inspecting the £ite

Figure 13 TBM near river bank
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3 igurn.' 14 The view af niver

Figure 15 The channel hepd point

13
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Figure 16 The channel overall length

0
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Figure 17 The image of dredger instruments.

Figure I8 The imoege of dredger in operation pre monsoon 2021

i1
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The site has been visited by site engineer appointed by SYNIT 1o curry out hvdrographical
survey with the help of the depariment team. The hydrographical survey was carried oul
on USU3/2022, by Mr. Vipin Tiwan, Sie Enginees, SYNIT and Mr. AP Singh, Junior
Engineer. The dato collected from site is presented in Table 3. The dredged channel was
dry on the day of visit The handy GPS application of Google has been used (o find out
Reduce Level. First the Handy GPS beld at TBM and referencing has been done, Afler
that the readings with Handy GPS were recorded o different locations in the dredged

chanmnel
Table 3 Hydrographical survey data
Aasighat-Rajaghat Ganga River District —Varanasi
THM ik 0
WL S0.460 m
Pra Pt
t"‘;‘n:':ﬂ LATITUDE | LONGITUDE | Monsoon | Monseon """““‘M o
RLL.[MY) AL
0.00 J5.Fra1137) | 301406755 5526 bl 564 5709
0.50 25 FRACMORR | 8300443456 5515 B0.BES 5.71%
1,00 75 JR899804 | 8301481715 | s55.04 61,469 6.429
1.50 2529397405 | RA.01545477 54,93 61.569 E.Eﬂ__ﬂ'
200 | 2579979927 | RI.01645632 | 5482 | B1S69 | 6748
150 | 2530354861 | 8301792381 | 5471 | 61269 6559 |
3.00 2530784273 | 8302042254 | 5460 61069 6.468
3.540 25.31172559 | 830352119 548 &0.BED E.E-?E__.
400 £2. 30532710 | B3.03695144 S BO.EES 6,289
&.50 25 318EA116 | B3 030E6251 5427 BELSES b.659
491 2532144887 | #303351508 | 54.18 61.069 6889

22
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Chapter 4
Data Analvsis

4.1 Google earth imagery analyvsis

I this study. Google earth imagery analysis was performed. From this analysis, from 1990 1
present vear images were downlosded from Google eanh plarform. Older image showed than
the river was Howing fowards right bank (Fig 4 10 6). Over the period this River reach staned
shifting towards lefi bank as seen in Fig. 7 and 8. It is clearly visible from the images that
after 2010 the river has staried anacking el bank. In the year 2021 (before monsonn) thi
year River has made path aloag lefi bank and il measures have not been taken than as seen
from the images it may move further rowards lefl bank. The drediged channel seems 10 he
hetpful in the year 2021 for passing water in this River reach withou further moving towards
feft hank. The red line mark on the images is the dredged channel path and the yellow pin are
upstream and downstream ends of the channel. The river s shifting towards lefi bank is the
outcome of this inage analysis. IT measures are not tken 1o prevent lateral shifting of River
towards left bank than it may damage the lefl bank of the river. Therefore, the dredgped chan-
nel work carried out in this region is helpful to protect left bank of the rver from ersion.

3
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4.2 Hydrographical Survey

Frpeure 19 Google handy GPS

The survey wis carmiéd ol using Handy GPS (Fig. 19), The handy GPS application of Google
hizs been used to find owt Reduce Level. First the Handy GP5 held ot THEM and referencing
hos been done. After that the readings with Handy GPS were recorded at  different locations
in the dredged channel. The level inside the dredped chonnel was recorded on (03720022
This depth may vary with space and time. The depasition and erosion o vanous chamages of

the dredged channel observed on (032022 5 presented i the Table 4.

4
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Fable 4 Hydrographical survey dita

Aasighat-Rajaghat Ganga River District =Varanasi

THM Bl im
WL S 464 m
Pri Man- Post
m;:""“ LATITUDE | LONGITUDE | soon | Monsoon “‘"ﬁ“"‘
RLIM) | R.L{M)
000 | 2527911377 | B301406755 | 5526 | GO.9E3 5708
0.50 | 25.2BA0J08H | B3 01443456 | 5515 50 BED 5,718
100 | 25.2BBO0804 | BI.01481719 | 55,04 51460 6.420
150 | 2529397405 | 8301549477 | 5493 61.568 6.639
2.0 J5.FSAM022 | 8301645633 482 51.5689 &.745
250 | 7530354861 | 8301792381 | sa71 61268 6559
300 | 2530784273 | 8300042754 | 5460 B1.060 6460
350 | 2531172550 | A3.02352119 | 5449 60.86S 6379
4.00 2531532710 | B3.02E05144 0438 B0.GED 6. 285
450 | 2531BB4116 | B3.03046251 | 54 37 50 969 6. 6495
491 | 2532144887 | B3.03351508 | 5418 61069 6820

5
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The high discharge brings many types of sediment with water, The slope of the river is signif=
icantly bess so when velocity decreases it results in o deposition of sediment in the channel.
Thiz happens when the foed waler recedes in the channel. It has been observed that near the
mouth as well as for all the chainages of the dredged channel the deposition has been ob-
served. Figure 20 represents the depih of dredged channel before and afier monseon 2021 as
observed on ﬂ"?mh'lu‘:h!ﬂll-ﬂﬂ. after monsoon 2021 the existing dredged channel is not per-

forming at its full of efficiency because of deposition.

Assighat & Rajghat Ganga River. District-Varanasi
L

1 g— _""‘--—-_.__._.__-—-'
fid
5y
E 54
= &7
£ 5
1 "————r——__._____*_
54 . — =&
53
a0 140 100 3,00 4,00 o0 .00
Chamage {km)

=i B FONASEN B, =l coa manioon HL

Figure 20 The depih of dredged channel before and alter monsoon 2021

Fi
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4.3 Damage assessmient survey

Flood dumage assessment was carried out for this study area. In thist survey, the SYNIT En-
gineer interviewed people of mdjoining areas of the dredged channel location and asked them
systematic questioanaire regarding the floods. {Annexure V). In that guestionnaire, following
miin Wopics were considered; Sie mnformation. persongl information, information about the
flood. Nood damage assessment and flood management. Following findings can be summa-
rized after comducting this survey

(1) I Z017.2018.2019.2020 and 2021 there were floed events in the area adjoining to
the dredged channel These areas remain immdared and flood damages recorded 10
near Cihats aind City. The main reasons for the floods were heavy rain fall,

(2} The ane of the aim of the dredged channel was to divent Now towards right bank
and during mansoon 2021 the dredged channel partally playved role o divert wa-
ber townrds right bank. A1 present the dredged channel is fully silied.

7
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Chapter 5
Findings

Following findings can be summarized from the impact study of the dredged channed

{38

The length of the dredged channel completed before onset of monsoon 2021w per
the site record was 3.30 km.

Ihe dredged channel was working well initially n monseon 2021, Bu the dredged
material which was excavated during dredging was not disposed off. Due to non-
lifting of dredped matenal from site, the same dredged materinl fallen back in the
channel. Subsequemly the dredged chammel pot silted.

D to dredged channel, it s found that depth of river near Assi Ghat, Samne Ghat,
and Bag Ghat is reduced thm reduced waer pressure on the Ghats, Therefore, the
osbjective of the project wias achieved.

. The deposition of sedimem i the dredged channel &5 recurnng phenomenon for

Rivers carrying high amount of silt and having small bed slope like existing river
reach. The process of desilling is recurrent and required phenomenon 10 keep the

channel effectively operative afler every monsoon season.

Ihe mapor desilting of dredged chansel wirk s required 1o keep the channel operative

for the monsooen 2022,
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ANNEXUREI

Wiz acssooud adlu dielludl s, yYaq
wavare aeeand eola diafdvall e, wen
SARDAR VALLABMEHAI NATIONAL INSTITUTE OF TECHNOLOGY, SURAT

SYNIT b ruitos of Setonsi msoners Eaistinbad see 8TEER ket by isdby o Plmiten e o =i

Livil Engineering feparomen
Conssid Ltter

Mo, CEDMCONSM Y- 23 172021-12 Dhaie: § 0004202

Ta,

Project Manager,

P Projects Corporsiion L,
Camstrecilos Uinki-7,

Gomati Barrage,

Laift Hank.

LEES TN PV

Lucknen.

Sub: Reparding impset @iy of dredped channel and channelnatios work dese for (lood

FiEakion [urpose
Bt 1) Your befter o, J2P.C L M. Unh-T, dered: 0704707

Dear ir,

With reference to above the subject, the work of 2 [ Hydmdynamic Mndelling of prommed
diredged channels'channclization wark 1o be carried oul sl varioss locstions of diffesess (listricis of iiar
Fradesh as Nocd mitipstion measise asd impaci sivdy of sme dredged channels’channelimian work
sites (adler monsoor 2021} have beon required W be cormiod owl @s per your work onder Mefier no.
NACLAP M Unit-7, dmed 07042020, The poposed work hes two pars. Im the firs paet 2D
Hydrodynamdc Modelling of proposed drodged channebs'channelimtion work need 10 be carried out for
proposed 13 mites. | the seooad pan Ispact shidy of dese dredged channelyshannel zmion werk sfier
monsoon 2021 is meed w0 be casried i fioe these |13 sites s per ketiey no, 327.C.LP M/ Lnk -7 dated
TAIOZL. The seope of work for bath the work |s proposed s under:

1. Scope sf werk far 1 1 Blydrmdynamie Modeling
Fudlnwing ane the seope of sk for shove mreniianed werl,
1. Toearry onst 7 I Hydredynemic asalysis of river eeach,
I Tocheck carrying capacity of river peach.
1. T idomtifly role of dredged channe! under different discharge conditins
4. Tos check rede of bumds an either side of rver reach in the prosection of sdjoining areas, il any,

2, Terms and Canditinns for 2 [ Hydradyasmic Modolling
All necrsary informaiion regarding detail Digital Elevation Moded (DEM), dmwings, oo
sections, kmovwn dischengs, water imvels, bydmulle siruetirm and other relmed isloemationas be
proaided by the 1P Project Corporteon. Any other detuils relevant snd usefil for the study may
ke provvided by the L P Progeet Conpomban Lid

[agsryriest 2ubirss Yo digtng FI0-1 ¢
CCsEAMATH FEIRAT-THA DOT (TFLLMRAT] AR
B B 0N - T PRTS . ERRT m R ieiaie el Far marl e
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Seope of work fer Impact study of dredged channel/channelization work

MnmmnIMMlmmd&mmmm@
1. To carry oul impact stady of [redped channel and chamnelization work as flocd mitigation
mueasures.

2. To check deposition and ercaica in the dredged channel.
3. To check role of dredged channed during monsoon 2021

4. To opine abowut potemtisl aygradaton/degradation in dredged channel or channelization work
afier the 2021 monsoon.(Fost mopsoon )

5. To check role of bunds (if eny) oo either side ol dver reach in fhe protection of adioining
areas,

lkats Collectiom for Impact viudy of dredged chasnel'channelization work

Folowing <datn are reguired to be collected (o carry out ghove work

Following data sre required 1o be provided by the U_P Projects Corpormtion Lud

I. Prativedan stalement of e wiork

e The recorded dimensions of the actual dredged channel or channetization work  before
the start of monscon 1031

3 To record jointd( SVNIT & UPC) the post monsoon (2021 jdepth of dreged chansel o
chamnelization work, The ermanpement of boats and other requined nstruments 10 mgksure
depih of dredged channel st various bocatbons of dredged charnel or charmelization work
be made by LLP.Project Corpomtion.

A, To provide depth of waier in the adjoining aness during Moods of monsoom 20210,

5 To provide discharge duts of the River in which dredging or channelization work is
carried o for monsoon 2021 and past ood dets.

6. All necessary information reganding detil Digital Elevation Model (DEM), drawings,
oroas sections, discharge, waler levels, kvdmulic siroctures and oiber related information
a8 per reguirement of study.

7. For2 D hydrodynamic modelling discharge and depth correspondibyg s this discharge i
varbous locabion be providoed by the LT P Praject Corparstion [1d

The L P, Projects Corporatian Lid. need to asstal for the colbeetion of following dats
L. Ta provide assistance in carrying oul the questionary survey around sress of the dredged
channel of chanselizaibon work nress on either bank of rivers

L To assis in eollecting datn from oiher sisies/'central agences.
i 3 To nssist in collecting ory other relevant data for the study.
4, Any oiher datn which iy nocessary for the suady,

31
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5 (her related Terms and Comditioas
The U/ Project Corporation Lad. need to prowide necossary transportstion S0 the

corauliant or members of the jfeam of comubiant during thelr visit. The corporalion ke 0
prrmnge scoommodetion snd travel for the consultant of members of ihe feen of consiltanm
during their visite No legel lbshilities will he bome by the institise of 1he consulisnt or members
ol the team of consultant. The analysis i pusely hased on the dat provided by the L P Projects
Creporathat Lud Lacknos

&, Terms of Pevimests

Comsabimmry cosf

The il conmubtancy fee for each e shall b Bx 7. $00000. per site (s Seven Lakh Fifty
Thousand enly per site] exchuding government and oiber spplicable tanes. The GST will be paid
extra. The 30 % asdvance paymest, 3% time of submission of 2 D Hydnsdynamic modelling
repost and remaining HP% on the submission of Impact stedy repot . The GST and other applicable
mues will be pobd exirs oy applicable. The pavment should be made in the favor of “Research
wnil ponanliing AC SVNIT Sorwt”

T, Time Limit
Thie time Timit for the above work will be |8 moeths.

e, 5 M Yaudavi

Profesor, CED

Professor
VAT i Caparrer
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ANNEXURE 11
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ANNEXURE IV
Dt Collection
Name of project:
Address of project:

Mame of Executive Engineer:
MName of Deputy Executive Engineer:
Mame of At engineer:
Mame of Supervisors:
Mame of Executing agency:
Mame of project Engineer of exécuting agency:
Ivdrologic Details:
. Mame of fiver:
I Location details of dredpe clinmme):
I. Location of village:

:ﬂ'-'.h-li-'..-i|_|_—

2 Latitude

1. Longitude

4. Lengih:

3. Widih:

. Slope of channel;
1. Average deph

i Recorded as per measurement book |
3. Dischasge data (daily )
Exccution Detnils:
I. Tender copy: YesMNo
2. Detnils of executing agency
Mame of agency:
Name of project Engineer:

Time period of completion:
Dictnils of machinery vsed:

sr.

NG, Mame of coquipment M.

Remark

E

i Bl

Fholugraphs; Y es™No
Mideo Becording: Y es/No
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ANNEXURE YV

- M T

Lluestionmsine Survey for

: & for Boud milieat

i 1) Site information

ﬁilb," Hahih

[imte:

River:

aile Engincer:

Comnct Mo

(2] Personal and general information of occupam

Name

| ¥ ears hived here:

Yillage:

| Left Bank/Right Bank

Taluka | Dhstrict

Latitude:

Lasnghtude:

Adddress:

Ape

| Crender

i Oualificaton:

" Occupation:

| Monthly Income

{3} Inforrsation abowt Nood

st vears of looding |

Lasa Mowsd veur:

Diepihs of water for last flood:

Discharge in the River;

[ This veitr flood date:

Deepeh of water for this vear Nood:

Dvischarge in the River;

How long this area was flooded (hrs) !

" Causes of Flood:

Was dredge channel wseful 7

(41 Flood damage assessment

fretwits
atruciure: s
Chintbuildings
Furndiume:
Contents Appliances.
Cantle:
Oehiers:
Vehicles
" Emcrgency measures of evacuabion.
Loss ol income:
Towral chmvage
Size of restdence
Market value of Residence only;
(51 Flood managemieni
Have you pot any relie! funds? Mo of tme
Water Ailk Rice Provisions
Transponiation Health Oithers:

Wio lias supported you during Noods? Government/ Private NGO UIhers o one

Hemarks:

15
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