(For office use only)

Government of Maharashtra
Water Resources Department

| Godavari Study Group II Report
Formulation of Guiding Principles on Integrated
Operation of Reservoirs for Conservation Uses in

Upper Godavari (upto Jayakwadi Dam) Sub-basin

[ October 2024 q







: PREFACE :

Water, a prime natural resource, ts used for multiple uses as domestic,
irrigation, industry, power generation navigation ete. Water which was once
considered as abundant and has now become a scarce and economic resource. The
distribution of water resources is uneven over a large part of the state. The state water
policy formulated by Government of Maharashtra in 2003 and 2019 envisages that the
water resources of the state shall be planned, developed, managed with a river basin
and sub basin as the unit. This policy states that the distress in water availability during
deficit period shall be shared equitably amongst different sectors of water use and also
amongst upstream and downstream users.

Upper Godavari Sub-basin includes the entire catchment of the Godavari river
from its source to Jayakwadi dam inciuding the catchment areas of the Pravara river,
Mula river and that of all other tributaries which falls into the Godavari river in this
reach. Large number of major, medium, minor irrigation projects, K. T. weirs, local
sector schemes are constructed for conservation purposes and utilization of available

water resources.

The Upper Godavari (up to Jayakwadi dam) sub basin is having total
geographical area of 21,774 Sg km. The sub basin is divided into two parts viz. Upper
reach along Sahyadn range and lower downstream reach. The upper reach (Western
Ghats) receives heavy rainfall while the lower reach falls under rain shadow belt
having low rainfall. This subbasin is a well developed from water storage
considerations. However, the factors like rapid urbanization due to high increase in
population and faster industrial development are pufting stress on available water
resources The development m agriculture and urban sectors has not only posed
substantial increase in water demands for various uses, but resulted in conflicts which
are critical in nature now it self. The fact that the sub basin water resources remain
more or less fixed and demands would go on increasing rapidly. There is a water stress
sitwation now in this sub-basin. At present, the water resources projects are mostly
operated and managed considering them as a single entity, instead of attempting
integrated operation for deriving optimum and equitable benefits. The water -
management is now a challenge for water resources engineers to adopt a strategy for
the integrated operation of reservoirs in the filling pertod .



The Water Resources Department, Government of Maharashtra has constituted
the Godavari Study Group (2013) for formulation of guiding principles on integrated
operation of reservoirs in Upper Godavari (up to Jayakwadi dam) sub basin. Study
Group (2013) under Chairmanship of Shri H.T. Mendhegiri, Director General,
WALMI, Chh. Sambhajinagar, vide Marathi Resolution No, Misc-2012 / (891/12) /
2012/IM(P) dated 29 January, 2013 for formulation of regulations/ guiding principles
on integrated operation of reservoirs during filling period in Godavari basin {up to
Jayakwadi dam ). The other members were, Chief Engineers of Pune and the said
region i.e. Nashik and Chh. Sambhajinagar. The Water Resources Department under
Marathi Resolution No. Misc-2012/ (891/12)/2012/ IM (P) dated 7 March, 2013, has
included Executive Director, Godavari Marathwada Irrigation Development
Corporation, Chh. Sambhajinagar as Special Invitee in the Study Group. Herein after
mostly referred as Godavari Study Group-I (2013). The Shri Mendhegiri Committee
submitted it's report on 8™ August, 2013, According to this , GSG report (2013) and as
per orders of MWRRA & Hon. High Court the Executive Director, Godavari
Marathawada Development Corporation, Chh. Sambhajinagar issued order to release
water from upper dams in the scarcity year 2015, 2018 & 2024 respectively.

Since the Shri Mendhegiri Committee submitted it's report on 8" August, 2013,
then almost 10 years have been completed and there is a need to revisit the said Shri
Mendhegiri Committee Report (2013), considering Kharif water use utilisation,
Evaporation and conveyance losses, changes in Water use pattern of Jayakwadi project
and the field difficulties occurred during execution to release water from upper
upstream reservoirs to the Jayakwadi Reservoir, when there is shortfall in reservoir
capacity, in a drought / water scarcity situation.

Also, as per the recommendation No.4 of Guiding Principles, of Shri Mendhegiri
Committee Report (2013), it is stated that, the "Review and updating of operating rules
(guiding principles) as presented in Table: 7 may be done after lapse of 5 years or at
shorter period as decided by the Government, taking into account the difficulties faced

in the implementation and changes in water planning scenario of sub-basin."

Based on the afore mentioned background, the Water Resources Department of
the Government of Maharashtra established a Study Group chaired by the Director
General of Design, Training, Hydrology, Research and Safety, MERI, Nashik. This
initiative was formalized through Marathi Resolution No. Misc -2024/ File No 186 /



2024/IM(P) dated 26™ July, 2023 and 1% Augst 2023. Herein after mostly referred as
Godavari Study Group-T1 (2024) The scope of the study given in TOR is broad.

Drought is a complex phenomenon that occurs primatrily due to significant deviations
in rainfall from the normal andfor uneven spatial or temporal distribution. This
deviation can adversely affect crops over a single agricultural season or successive
seasons. Defining drought precisely and universally is challenging because of its
multifaceted nature and varying characteristics across different agroclimatic regions.

Additionally, it is difficult to determine the exact beginning and end of a drought.

In India, drought is generally considered to coincide with the monsoon season.
The severity and spread of this calamity depend on several factors, including the status
of surface and groundwater resources, agro-climatic conditions, cropping pattemns, and

the socio-economic vulnerabilities of the local population.

A deficiency in rainfall leads to the depletion of soil moisture and a decline in
surface and groundwater levels. This, in turn, negatively affects agricultural operations
due to the insufficient availability of water for crops, particularly during critical stages
of plant growth. The relationship between rainfall quantity and drought triggers varies
across agroclimatic zones in India. Although deficient rainfall is generally seen as the
primary cause of drought, the occurrence, spread, and intensity are influenced by
multiple factors, including climate change vulnerabilities, hydrological and soil
profiles, soil moisture availability, crop choices, agricultural practices, fodder

availability, and socio-economic factors.

An attempt has been made by the Godavari Study group committee 11 for
Integration of Water Release with MahaMADAT plug in software developed by
Maharashtra Remote Sensing Application Centre (MRSAC), Nagpur. The overall
project execution workflow is elaborated in the report. The precise determination of
the storage levels within the command areas of dams situated upstream of Jaykwadi
(Jayakwadi Dam) and those within the Jaykwadi project area is conducted annually on
the 15t of October using the PRAVAH App of Maharashtra WRD. Aiso, MRSAC
will provide the list of circles under drought with the help of MahaMADAT software.
WRD will provide the water utilization data for fodder growth for each circle, based on
which plug in software will calculate exact amount of water required for growing the

fodder for the quantum of livestock in each circle.



Specially developed software will, also, provide precise calculations regarding the
amount of water to be released, taking into account various factors such as the
prevailing drought conditions, the storages in dams i.e. Jaykwadi and upstream dams
levels as of 15% October . the utilization of water during the kharif season, and the
requirements for non-irrigation purposes, including drinking and industrial usage. This
comprehensive approach ensures effective water management and allocation in
accordance with the prevailing conditions and demands.

MRSAC with the help of skilled software developers who will collaborate with
WRD officials to accurately determine the amount of water to be released. This
determination will be made after assessing the severity of the drought situation in the
command areas of Jaykwadi (Jayakwadi Dam) & Upstream dams of Jaykwadi.
MRSAC will develop specialized software that takes into account five key parameters
related to drought, as well as the storages of all dams within the study area and the
utilization of water for Kharif crops and non-irrigation requirement, also, irrigation
requirement as per prevailing strategy of Godavari Study Group report (2024) at each
dam by 15" October of every year. The software will be designed to operate
autonomously, without requiring human intervention, streamlining the proccss and
ensuring accuracy in water release decisions.

A study group has also discussed “Reservoir sedimentation work done by
MERT for Upper Godavari basin up to Jayakwadi project” and “River diversion
schemes / River link projects, diverting surplus water from Konkan region to deficit
region of Godavari basin.” A separate chapter on both these issues is included in the
study group report.

A detailed report on such important issues is put forth by the study group along
with few important recommendations. Possible efforts are made to address on Terms
of Reference and peripheral issues. We sincerely hope that the report would be useful
for integrated water resources management of limited available water resources to meet
the increasing demands.

Methodology elaborated in this Report will ensures a systematic approach to
water management, leveraging technology and collaboration between MRSAC and
WRD to optimize water utilization and mitigate the impacts of drought in the region.

We are thankful to Water Resources Department, Government of Maharashtra
for selecting this critical subject for further study Mr. Sanjay Belsare, Secretary (WRM
& CAD), encouraged study group and whole heartedly participated during discussions.
Study Group appreciates Mr. Deepak Kapoor, Additional Chief Secretary (WRP & D)



for his technical guidance and cooperation. We specially acknowledge the contribution
made by Mr. M S Amale, Superintending Engineer (Retd.) of WRD in collection,
validation and analysis of various data during his tenure as Member Secretary of the
study group.

We are specially thankful to Dr. Ashok Kumar Joshi, Director, MRSAC,
Nagpur, Dr. Prashant Rajankar, Associate Scientist, MRSAC, Nagpur & his team
members, also, Shri. Rajendra Badhan, Deputy Engineer (Retd.), Shri. Deelip Pahade,
Deputy Engineer (Retd), Shri. Prashant Govardhane, Sub Divisional Officer, Smt.
Bharati Shinde, Assistant Engineer-II, Smt. Anupriya Jadhav, Assistant Engineer-II,
who assisted whole heartedly and very sincerely in preparation of statements,
drawings, pie charts, and report related jobs. We acknowledge the technical support
received from various member of Study Group. We cannot forget to acknowledge day
to day assistance received from Mr. Gautam Waghmare, Higher Grade Stenographer
and Mr. Jagannath Mali, Lower Grade Stenographer.
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CHAPTER : 1

INTRODUTION

1.0 General :

The Water Resources Department of the Government of Maharashtra has established a
Study Group to address the challenges of water management in the Upper Godavari sub-basin
up to the Jayakwadi dam. This initiative stems from concems regarding the increasing water
demands due to rapid development in agriculture, industry, population, and urbanization, which
have led to heightened utilization of upstream resources. This heightened utilization has
resulted in decreased inflows into the Jayakwadi dam, exacerbating water stress in the lower

reaches, particularly in the Marathwada region.

In Public Interest Litigation Petition No. 100/2012, in the Hon. High Court of Judicature of
Bombay Bench at Chh. Sambhaji nagar, the Petitioner has requested Hon'ble High Court to
direct the State Government and Maharashtra Water Resources Regulatory Authority to release
water in Jayakwadi dam from upstream dams so as to ensure the approximate equitable
distribution of water contemplated under clause (c) Section 12(6) of the MWRRA Act, 2005.
An Affidavit in reply was filed by the State Government, in which it was subimitted to the Hon.
High Court that the equitable distribution of water as per Section 12 (6)(c) of MWRRA Act is
not technically and practically implementable in toto as demanded by Petitioners. However,
some principles for regulation of reservoirs operated as a part of integrated system of reservoirs
in a sub-basin can be formulated for filling period (i.e. Monsoon period), so that Jayakwadi

dam will receive some quantumn of water before surplus from upstream dams,

In consideration of the afore mentioned context, the Water Resources Departinent of the
Government of Maharashira established a Study Group chaired by Shri Mendhegiri, who was
thea Director General of WALM]I, Chh. Sambhajinagar. This initiative was formalized through
a Marathi Resolution dated 29™ January, 2013, with the objective of formulating regulations
and guiding principles for the integrated operation of reservoirs during the filling period in the
Godavari basin, up to the Jayakwadi dam. The Shri Mendhegiri Committee completed its task
and submitted its report on 8" August, 2013, in which the commiitee suggested guiding

principles which will limit the reservoir storages/levels in the different systems of reservoirs /

GODAVARI STUDY GROUP I REPORT . | Qctober 2024 =




complex to be synchronized with the Jayakwadi dam storage during monsoon period.
Accordingly, as per Report of Godavari Study Group established under Chairmanship of Shri H
T Medhegiri, the mechanism of releasing water in scarcity situation was set as per the guiding
principle in Table no. 5 & various operating  strategies mentioned in Table no. 6 as per the
scenario. Since 2013, these guiding principles & operating policies is being followed by
Executive Director, Godavari Marathawada Irrigation Development Corporation Chh.

Sambhajinagar .

As per Mendhegiri Study Group Report recommendations these guiding principles shall have to
be reviewed & updated after lapse of 5 years or shorter period as decided by the Government,

taking into account;

1. Additional data regarding water availability.
2. Climatic or hydrological changes might have occurred subsequently.
3. Technologies for water resources development & management may have changed
significantly.
4. Difficulties faced in the implementation of the proposed guiding principles.
5. Changes in water resources planning scenario of sub-basin.
However, nearly a decade has passed since the submission of the Shri Mendhegiri Committee

Report in 2013, there arises a pressing need to revisit its recommendations. This
reconsideration is necessitated by various factors such as the utilization of Kharif water, losses
due to evaporation and conveyance, alterations in the water usage patterns of the Jayakwadi
project, and the challenges encountered in releasing water from upper upstream reservoirs to
the Jayakwadi Reservoir, particularly during periods of yield shortfall. Furthermore,
recommendation No. 4 of the Guiding Principles outlined by the Shri Mendhegiri Committee
emphasizes the importance of reviewing and updating the operating rules, or guiding principles,
presented in Table 6. The committee suggests that this review should occur after a lapse of 5
years, or at shorter intervals as determined by the Government. This periodic review is essential
to address any difficulties encountered during implementation and to adopt the changes in the

water planning scenario of the sub-basin.
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2.0 Constitution of Study Group :

Based on the aforementioned background, the Water Resources Department of the Government

of Maharashtra established a Study Group chaired by the Director General of Design, Training,

Hydrology, Research and Safety, MERI, Nashik. This initiative was formalized through
Marathi Resolution No. Misc -2024/ File No 186 / 2024/IM(P) dated 26% July, 2023 and 1
August, 2023,

2.1 The composition of the Study Group (2023} is as under:

1

Shri. P. G. Mandade
Director Genera,
Design, Training, Fydrotogy, Research and Safety, MERI, Nashik

Chairman

Shri. 8. R. Tirmanwar
Executive Director,

Godavari Marathwada Irrigation Development Corporation, Chh. Sambhajinagar.

Member

Shri. H. T. Dhumal
Chief Engineer (SP), _
Water Resources Department, Pune

Member

Shri. S. 8. Pagar
Chief Engineer,
Hydrology and Dam Safety, Nashik

Member

Shri. P. B. Misal
Chief Engineer, (WRD)
North Maharashtra Region, Water Resources Department, Nashik

Member

Shri. Jayant Gawali

Chief Engineer & Chief Administrator,

Command Area Development Authority, Water Resources Department,
Chh. Sambhajinagar.

Member

Shri. M. S. Amale
Superintending Engineer & Administrator,
Command Area Development Authority, Nashik

Member
Secretary

Shri. R. M. More
Superintending Engineer (Dams), Central Design Organization, Nashik

Special
Invitee

Shri. S. K. Sabbinwar
Superintending Engineer & Administrator, CADA,
Water Resources Department, Chh. Sambhajinagar.

Special
Invitee
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2.2 Terms of Reference for the Study Group :
The Study Group (2023) was tasked with the following Terms of References:

1. To formulate guidelines for the integrated operation of reservoirs during the filling
period in the Upper Godavari sub-basin to prevent potential water scarcity sitwations in
the Jayakwadi dam.

2. To develop mechanisms for the effective implementation of these guiding principles.

3. To recommend reforms pertaining to technical, financial, and management aspects to

improve water management practices in the sub-basin.

This initiative underscores the government's commitment to addressing water scarcity
challenges and ensuring sustainable water management in the Upper Godavari sub-basin.
Through collaborative efforts and comprehensive reforms, it aims to optimize water utilization,
mitigate conflicts, and enhance the resilience of water resources for present and future

generations.

Meanwhile, The Executive Director, Godavari Marathwada lrrigation Development
Corporation, Chh. Sambhajinagar instructed the Chief Engincer (Water Resources), North
Maharashtra Region, Nashik, to release 243.637 MCum (8.603 TMC) of water from upstream
storages during November, 2023. This was based on a strategy outlined in the Shri. Mendhegiri
Committee report's Table 6. This order was in concurrence with the Hon. High Court, Mumbai
and the Maharashtra Water Resources Regulatory Authority, Mumbai. It also aligned with the
priorities set in the State Water Policy of 2019. The decision was made considering factors like
evaporation losses from reservoirs and transit losses from the river system, ensuring it was both

technically and practically feasible.

2.3 Time Frame:
Original time period was up to 30" September, 2023 for submission of Study Group report.

Looking to the wider scope, complexity involved and the time pertod required for data
submission, the extension was granted i.e. Up to 30" May 2024. However, on 3% September,
2024, the Hon. High Court, Mumbai Bench, Mumbaj has directed the Study Group to prepare

and submit their final report within one month time ji.e. up to 3" October 2024, and submit the
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same to the MWRRA within a fortnight from completion of report. The MWRRA shall invite
objections and suggestions from the general public giving fortnight time for submitting
objections and suggestions. Thereafter, the MWRRA shall consider the entire matter and
submits its recommendation to the State Government within a month. Thereafter, which shall
be considered by the State Governmeni and Final Decision on their own shall be taken by the
State Government. In continuation to the direction given by the Hon. High Court, Mumbai

bench, Mumbai, this report is now been submitted on 14" October, 2024.

-X0X~
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CHAPTER : 2
GENERAL APPROACH

1.0 : General
Maharashtra State is geographically divided into 5 river basins, namely Godavari,
Krishna, Tapi, Narmada, West flowing rivers in Konkan. A river basin is such a hydrological
natural unit within the territorial limits of which all activities that are taking place are
interdependent. A Sub-basin is a hydrologic sub-unit of a river basin within the State. The
River Godavari originates near Trimbakeshwar in Nashik district in Sahyadri hill ranges. It
further flows down to Andhra Pradesh after having flowed through Ahmednagar, Chh.
Sambhajinagar, Nanded districts and joins the Bay of Bengal near Rajahmundry. The total
geographical area of this basin is 3,12,812 Sq. Km. of which 1,52,811 Sq. Km. fall within

Maharashtra.

The Upper Godavari sub-basin, extending up to the Jayakwadi dam, covers a total
geographical area of 21,774 Sq Km and is divided into upper and lower reaches. The
upper reach, located along the Sahyadri range (Western Ghats), receives heavy rainfall,
while the lower reach falls within a rain shadow belt, experiencing lower rainfall.
Despite being well-developed in terms of water storage infrastructure, factors such as
rapid urbanization and industrial development, driven by population growth, are
stressing available water resources. This development has led to a substantial increase in
water demands across agriculture and urban sectors, resulting in critical conflicts due to
fixed water resources and rapidly increasing demands.

Numerous major and medium dams have been constructed in the upper reach to
conserve water and utilize available resources effectively, with many situated in ideal
locations within the Ghats. Currently, reservoir operations are conducted independently
for each reservoir, treating them as separate entities. However, increased water demands
from agricultural and industrial sectors, alongside population growth and urbanization,
have surpassed initial projections made during the planning of projects like the
Jayakwadi dam. Consequently, this has led to reduced inflows into the Jayakwadi dam,
exacerbating water stress in the lower reaches, particularly in the Marathwada region.
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The challenge for Water Resources Engineers lies in devising a strategy for the
integrated operation of reservoirs during the filling period. This strategy must prioritize
the approximate equitable distribution of water at the sub-basin level to optimize the
utilization of available water resources and maximize the benefits derived from the
reservoir system or systems. By adopting principles of equitable distribution and
optimizing system operations, Water Resources Engineers can address the complexities
of water management in the Upper Godavari sub-basin, ensuring sustainable water use
for all stakeholders. Map showing elevation in Upper Godavari is depicted in figure 1
(Source MRSAC, Nagpur).

DIGITAL ELEVATION MAP
JAYAKWADI PROJECT

Elevation {mt)
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— Low - 436

2.0 Background for the Study:
The Water Resources Department of the Government of Maharashtra has established a
Study Group to address the challenges of water management in the Upper Godavari sub-basin
up to the Jayakwadi dam. This initiative stems from concerns regarding the increasing water

demands due to rapid development in agriculture, industry, population, and urbanization, which
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have led to heightened utilization of upstream resources. This heightened utilization has
resulted in decreased inflows into the Jayakwadi dam, exacerbating water stress in the lower
reaches, particularly in the Marathwada region.

In consideration of the aforementioned context, the Water Resources Department of the
Government of Maharashtra established a Study Group chaired by Shri Mendhegiri, who was
then Director General of WALMI, Chh. Sambhaji Nagar. This initiative was formalized
through a Marathi Resolution dated 29" January, 2013, with the objective of formulating
regulations and guiding principles for the integrated operation of reservoirs during the filling
period in the Godavari basin, up to the Jayakwadi dam. The Shri Mendhegiri Committee
completed its task and submitted its report on 8% August, 2013.

However, as nearly a decade has passed since the submission of the Shri Mendhegiri
Committee Report in 2013, there arises a pressing need to revisit its recommendations. This
reconsideration is necessitated by various factors such as the utilization of Kharif water, losses
due to evaporation and conveyance, alterations in the water usage patterns of the Jayakwadi
project, and the challenges encountered in releasing water from upper upstream reservoirs to
the Jayakwadi Reservoir, particularly during periods of yield shortfall. Furthermore,
recommendation No. 4 of the Guiding Principles outlined by the Shri Mendhegiri Committee
emphasizes the importance of reviewing and updating the operating rules, or guiding principles,
presented in Table 6. The committee suggests that this review should occur after a lapse of §
years, or at shorter intervals as determined by the Government. This periodic review is essential
to address any difficulties encountered during implementation and to adapt to changes in the

water planning scenario of the sub-basin.

Based on the aforementioned background, the Water Resources Department of the Government
of Maharashtra established a Study Group chaired by the Director General of DTHRS (MERI),
Nashik. This initiative was formalized through Marathi Resolution No. Misc -2024/ File No
186 / 2024/IM(P) dated 26" July, 2023 and 1% August, 2023. The Study Group was tasked
with the following Terms of References:
1.To formulate guidelines for the integrated operation of reservoirs during the filling period in
the Upper Godavari sub-basin to prevent potential water scarcity situations in the
Jayakwadi dam.

2.To develop mechanisms for the effective implementation of these guiding principles.

GODAVARI STUDY GROUP 11 REPORT October 2024




3.To recommend reforms pertaining to technical, financial, and management aspects to
improve water management practices in the sub-basin.

This initiative underscores the government's commitment to addressing water scarcity
challenges and ensuring sustainable water management in the Upper Godavari sub-basin.
Through collaborative efforts and comprehensive reforms, it aims to optimize water utilization,
mitigate conflicts, and enhance the resilience of water resources for present and future
generations. Cropping pattern map of kharif and rabi season 2023-24 is depicted in figure 2 &3
(Source MRSAC, Nagpur).
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3.0 Drought Declaration in Maharashtra:

Drought is a complex occurrence primarily caused by significant deviations from
normal rainfall patterns or the skewed distribution of rainfall over time and space. In India,
drought usually coincides with the monsoon season. The severity and extent of drought are
influenced by various factors such as the availability of surface and groundwater resources,
agro-climatic conditions, crop choices and patterns, and socio-economic vulnerabilities of local
communities. Despite efforts, there is no precise indicator or index to forecast the onset and
severity of droughts or predict their impacts. However, the impact of drought tends to worsen

with successive occurrences.

To aid in the assessment of drought-prone areas in Mabarashtra, the Government has
adopted a methodology outlined in the Drought Management Manual of 2016 and 2020, using
MahaMADAT geoportal developed by the Maharashtra Remote Sensing Application Centre
(MRSAC), Nagpur. MahaMADAT is a web-based Geoportal that integrates data from multiple
sources, including rainfafl (Quantum and distribution), cropping patterns, soil moisture Jevels,
and remote sensing indices, to provide early waming and agricultural drought assessment at the
tehsil level. It consolidates data from multiple sources including rainfall deficiency, spatial and
temporal distribution of rainfall, duration of dry spells, and other factors recognized as key
triggers for drought. Additionally, the portal considers various impact indicators such as
cropping patterns, soil moisture levels, hydrological data, and remote sensing-based indices to
assess drought conditions. This comprehensive approach enables the accurate declaration of
drought and facilitates timely interventions to mitigate its impacts.

Given the multifaceted nature of drought declaration and water management, the Godavari
study group has developed a methodical approach to thoroughly assess and enhance the current
procedures. .

I. Review the recommendations of the Shri Mendhegiri Study Group Report, considering
additional data on water availability, yield, current water usage, climatic and
hydrological changes, technological advancements, implementation challenges, and
changes in water resource planning.

2. Engage MRSAC, Nagpur in the development of Decision Support System for drought
declaration, utilizing five paramcters specified in the drought manual published by the
Govemnment of India viz., Rainfall-related indices, Remote Sensing-based Vegetation
indices, Crop Situation Related indices, Soil moisture-based indices, and Hydrological
indices. ‘

3. Enhance the methodology for releasing water from upstream reservoirs by incorporating
the aforementioned five parameters in addition to surface water hydrology and khanf
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water ufilization. MRSAC will provide a software module to facilitate the precise
determination of water release amounts from upstream dams to the Jayakwadi dam
(Jaykwadi project).

This proposed methodology aims to improve the accuracy and effectiveness of
drought assessment and water management strategies by leveraging advanced technology
and incorporating a broader range of indicators and data sources. By adopting a
comprehensive approach, Maharashtra can enhance its resilience to drought and optimize
water resource utilization for sustainable development. Water was previously abundant
but due to increase in population & industrial growth, it has now become scarce and now

became vital factor in economy.

Government of Maharashtra, Water Resources Department has constituted the
Godavari Study Group for formulation of guiding principles on integrated operation of
reservoirs in Upper Godavari (up to Jayakwadi dam) sub basin. Keeping all the above
considerations in mind, the study group has decided the following procedure to approach
the problem:

1. Holding meetings and deliberations

2. Collection of hydrological and water use data from field organization,
3. Analysis of data

4. Present water resources planning scenario study

5. Operating strategy for Reservoir Operation

6. Review of Literature

7. Discussions and Conclusions.

8. Recommendations.

4.0 Meetings and Deliberations
The Study Group Committee (I) has conducted 18 meetings as outlined below:

4.1 First Meeting on 12/08/2023 at MERI Nashik

1. A comprehensive review and discussion of the GSG-I Report (2013) was conducted. It
was decided that the committee’s draft report should be updated to reflect data upto
2022.

2. MWRRA case no. 01/2014 was presented by Shri Santosh Tirmanwar, E.D. GMIDC.

3. The MWRRA order dated 19/04/2014 and PIL 173/2013, as provided by the Hon.

High Court in its judgment, were read. A discussion followed regarding the order and

the challenges encountered in its implementation concerning water release based on the

dam storage status at that time. The earlier report submitted to MWRRA by E.D.
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GMIDC, Chhatrapati Sambhaji Nagar, and the intcgrated veservoir operation as per the
review group’s 2018 report were also discussed. It was resolved that the 2018 study
should be updated with data up to 2022, and the additional available water for irrigation
and non-irrigation use should be included in the proposed report.

4. The committee members were tasked to review the various Hon. High Court cases and
PILs arising in this context, along with the decisions given. Members were requested to
provide their feedback on the Hon. Court’s decisions.

5. Following the review of the GSG Report 2013, the committee discussed Suggestion No.
06 made by the Members of the Legislative Assembly during the Monsoon Session of
2023. Tt was decided that, if necessary, the suggestion would be incorporated into the
report in accordance with prevailing rules and procedures.

6. A presentation was made by MERI Nashik, Department of Engineering Resources, on
the Sediment Survey of the Godavari Basin Project.

4.2 Second Meeting on 28/08/2023 at MERI Nashik

1. The details of changes to be made to the origina] GSG-1 Report (2013) (as per revised
and latest approvals) are as follows:

+ Changes in drinking water consumption guantities.

« Changes in industrial water usage quantities.

+ Changes in reservoir capacity due to sedimentation in the dam.
» Changes due to modifications in irTigation practices.

Accordingly, SE, CADA, Nashik, and SE, CADA, Chhatrapati Sambhajinagar are
required to update and submit this information to the comnittee.

2. Discussion on the Committee’s Report:

o The study area of the Study Group Committee includes the Godavari
Basin/sub-basins and its tributaries’ basins/sub-basins upstream of the
Jayakwadi Dam. The Study Group was formed to establish gutdelines for
effective integrated operations of all reservoirs to prevent water shortages at
the Jayakwadi Reservoir during the monsoon season. It was discussed that
the Study Group should develop procedures to operatc all reservoirs in an
integrated manner and provide suggestions, including technical, financial,
and managerial recommendations, for the integrated operation or scheduling

of the reservoirs upstream of the Jayakwadi Dam.
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* It was noted that two meetings have been held so far, and the final report is
to be submitted to the Government by 31/08/2023. However, due to
challenges in data collection, a proposal for an extension of the deadiine for
the GSG will be sent to the Government. The Hon. Chairman instructed that
a letter be sent to the Government requesting this extension. Additionally, the
difficulties in data collection were discussed, and the Chairman directed both
Superintending Engineers to submit complete and accurate information as
soon as possible.

4.3 Third Meeting on 12/09/2023 at MERI Nashik

1. After reviewing the work completed, the Hon. Chairman instructed the Superintending
Engineer and Administrator, CADA, Chh. Sambhaji Nagar, to update the yield series of
the Jayakwadi Dam from 1975 to 2022. The C.E. NMR, Nashik stated that all yicld
series for the specified period should be taken into account while calculating the yield.
Additionally, the Chairman instructed that the yield of the Jayakwadi Dam in the GSG-I
Report (2013), shown as 7235 mm? in 1976 and now 7283 mm?, should be rechecked
for accuracy.

» The data for dams below Nandur Madhameshwar up to the Jayakwadi Dam,
as listed in Table 5, should be updated. Information regarding their yieid
should be compiled.

¢ The Hon. Executive Director, Godavari Marathwada frrigation Development
Corporation, Chh. Sambhaji Nagar, stated that since the term of the
committee ends on September 30, all infonmation regarding the dams in the
North Maharashtra region, CADA, Nashik, should be submitted as soon as
possible. Information for all dams under CADA, Chh. Sambhaji Nagar
should also be provided promptly.

» [t was discussed that the figures mentioned in the GSG-I Report (2013) need
correction. The Executive Director, GMIDC, instructed that any corrections
should enly be made if supporting documents are provided to justify the
changes.

* The information up to 2017 had already been verified by MWRRA in 2018.
Therefore, data from 2018 to 2022 should be collected and validated.

* The Chief Engineer, Hydrology Project, provided a revised table for tank
gauge data in relation to the yield series. The Hon. Chairman instructed that
information for all dams be included in this table. In response, the
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Superintendent Engineer (Dam Circle) noted that the table covers data for the
entire year and suggested that it be limited to the monsoon period only.

e The Hon. Chairman requested validation of the aforementioned data. The
Chief Engineer, NMR, suggested cross-checking certain data and, if
necessary, conducting site visits for verification.

4.4 Fourth Meeting on 12/10/2023 at MERI Nashik

1. Regarding the submission of updated information up to 2022 to the Godavari Study
Group-II:

 As per the instructions given by the Chairman in the previous meeting, the
status of the information submission by the Superintending Engineers and
Administrators, CADA, Nashik, and CADA, Chhatrapati Sambhajinagar,
was discussed. The information from S.E. CADA, Chhatrapati
Sambhajinagar, had not yet been received, and data from one division under
S.E. CADA, Nashik, was still pending. It is crucial to submit accurate data to
the study group without errors to facilitate the preparation of the various
annexures for the report as soon as possible.

2. Regarding the information to be submitted to the CE, H. & D.S., Nashik:

¢ The Chairman instructed that all information submitted to the CE, H. & D.S.
should be certified by the CE, NMR, Nashik, and the CE. & Chief
Administrator, CADA, Chhatrapati Sambhajinagar.

3. Tnclusion of tanks/dams constructed by the local sector department:

o The Chairman emphasized that information on tanks and dams constructed
by the local sector department should be included. Therefore, updated data
should be obtained from the Water Conservation Department.

4.5 Fifth Meeting on 02/11/2023 at MERI Nashik

1. Compilation and submission of information:

« The study group committee reviewed the compilation and submission of
information. The Superintending Engineer and Administrator, CADA
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Nashik, informed that he is submitting the information today, on 02/11/2024.
Accordingly, the information was submitted to the study group. The S.E. and
Administrator, CADA, Chhatrapati Sambhajinagar, assured that the
information will be submitted on 06/11/2023. Once all the information is
received, the study group will be able to analyze the data.

2. Submission of updated note on Jayakwadi Project:

* The Chairman and E.D. GMIDC instructed the S.E., CADA, Chhatrapati
Sambhajinagar, to submit an updated note on the J ayakwadi Project.

3. Committee observations on the GSG-I Report (2013):

* All committee members were asked to submit their observations on the GSG-I
Report (2013) and check if any points were missing. They should consider
the concepts from 2013 and compare them with the current situation in
2023. The C.E. NMR, Nashik, noted that the GSG-T Report (2013) was
prepared considering only surface and subsurface water in the hydrological
study. However, rainfall moisture content and soil cover of both the upstream
and downstream sides of the command area of the Tayakwadi Project should
also be considered. Additionally, tanks with a capacity of 5 Meft located
upstream of the Jayakwadi Project should be

4.6 Sixth Meeting on 22/11/2023 at MERI, Nashik

1.

Data Review: Ongoing analysis of information from CADA Nashik and CADA
Chhatrapati Sambhajinagar.

2. Submission by CE, NMR : Letter subinitted to the Study Group as per the Chairman's

previous directives.

3. Key Discussions:

* Inquiry about hydrological yield data for all dams up to the Jayakwadi
Project.

* Update dam storages as per the revised silt survey conducted by MERI,
Nashik.

* Collect hydrological drought parameters and drought declaration information
on mandal-wise basis.

* Review water use efficiency in upstream and downstream projects.
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» Address ongoing PILs related to the study.
. » Information on rainfall and yield data to be submitted to the Chief Engineer,
Hydrology Project.
» Incorporate provisions from the Mendhegiri Report into the study.

4. Extension Granted: Study Group received an extension until 30/11/2024; further
extension of 4—6 months requested.

4.7 Seventh Meeting on 29/11/2023 at MERI, Nashik

1. Presentation on River Linking of Godavari Basin to Western Flowing
Rivers:

o The Executive Engineers from the Nandur Madhameshwar Project Division
and Minor Irrigation Division, Nashik, presented the proposal for linking the
Godavari Basin to western flowing rivers. '

+ After discussions, the study group agreed to include a separate chapter on
this topic in the final report.

e The Hon. Chairman directed the Chief Engineer of the North Maharashtra
Region to submit a project note on river linking to the Godavari Study
Group.

e The Chief Engineer emphasized the project’s priority to help alleviate water
deficit issues in the Godavari Basin. A review of the collected information
from both circles was conducted.

2. Draft Report Presentation:

¢ The Hon. Chairman presented the draft of the report, highlighting the
following chapters:

= Chapter 1: Introduction from the GSG-I Report (2013) will be updated.

»  Chapter 2: Related to nrigation and non-imrigation information will be
updated and finalized..

» Discussions were held regarding the Government Resolutions (G.R.)
published by the Revenue Department in 2018 and 2024 concerning
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drought declarations. The Chairman directed the collection of information
on revenue circles within the command areas of the projects.
3. Drought Declaration Criteria:

* The Chief Engineer of the North Maharashtia Region raised questions about
the criteria for declaring droughts and how this is carried out with reference
to the Central Government's drought manual.

* The Member Secretary was tasked with contacting the Deputy Secretary of
the Revenue, Help & Rehabilitation Department, Government of
Maharashitra, to request a presentation for the study group.

4. Report Structure:

* A separate chapter will be prepared by the Chairman and presented to the
study group before finalization.

* The Chief Engineer informed that the information submitted to the study
group by CADA Nashik and CADA Chhatrapati Sambhajinagar (i.e.,
Amnexures 1-7 and Statements 1-10) should be verified by the
Superintending Engineer of the Dam Circle, Nashik, and the SE &
Administrator of CADA, Chhatrapati Sambhajinagar, for presentation in the
next meeting. "

5. Population Growth Data:

* The study group decided to forecast population growth post-2011 census
using data from the 2001, 1991, and 1981 censuses and gather additional
information from M.J.P.

6. Drinking Water Calculations:

* The group agreed to conduct drinking water calculations as per MWRRA
norms for the Mula, Pravara, Godavari, and J ayakwadi basins.

7. GSG-T Report (2013) Review:

* An opinion regarding the GSG-1 Report (2013), issued by the Government of
Maharashtra in a letter dated 09/08/2014, should be included in the study
group's report.
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This meeting marked significant progress towards finalizing the report and addressing critical
water management strategies in the context of drought and river resource management.

4.8 Eighth Meeting on 06/12/2023 at MERi, Nashik

I. Review of Work Done:

e The study group conducted a comprehensive review of the progress made till
date.

2. Drought Declaration Criteria:

» Following up on discussions from the previous meeting regarding drought
declaration, the Superintending Engineer of CADA and the Administrator of
Nashik reported that the Deputy Secretary, Relief and rehabilitation Dept.
Government of Maharashtra stated that drought is declared with assistance
from MRSAC, Nagpur.

¢ Dr. Prashant Rajankar from MRSAC clarified that they have dcveloped
software for drought declaration. MRSAC collects the required data from
Maharashtra State and subsequently presents it to the Government.

¢ Tt was decided to request MRSAC to present to the Godavari Study Group-II
on the drought procedure adopted in Maharashtra using the Maha-Madat
software.

3. Drought Manual Insights:

+ The Hon. Chairman highlighted key points from the Drought Manual, noting
that MRSAC declares drought based on 3 out of 4 indicators cutlined in
chapter 3.1.21.

¢ The study group discussed the implications of a drought situation occurring
in the command area of Jaykawadi Dam and upstream dams. MRSAC's data
should be integrated with storage levels of Jaykawadi Dam to assess the
situation.

» The definition of a "dry spell” according to the Drought Manual was also
addressed. A dry spell is defined as a period of no rain for 21 days or rainfail
less than 50%. The impact of such dry spells must be considered before
releasing water from upstréam dams and reservoirs.
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4. Water Release Requests:

* In response to demands from various beneficiaries to release water from
upstream dams starting September 1st, the Hon. Chairman directed the Chief
Engineer of the Hydrology Project to study the monthly rainfall data from
June to September over the last 40 years in the catchment and command area
of all dams in the Upper Godavari project. This study will also include an
analysis of climate change impacts. The rainfall data in the GSG-I Report
(2013) is to be updated accordingly.

5. Tank Gauge Data and Yield Calculation:
* The Hon. Chairman directed the Chief Engineer of the Hydrology Project to
collect tank gauge data and calculate the yield of all dams for submission to
the study group.

6. Water Release Considerations:

* It was discussed that prior to releasing water from gated dams, it is essential
to consider information regarding all ungated dams, canal outlets, river
sluices, and escape routes, including their capacities. However, due to
minimal impact, this idea was dropped by the study group.

7. Presentation by CADA Nashik:

¢ The Superintending Engineer and Administrator of CADA Nashik presented
information regarding Annexures 1-7 and Statements 1-10, discussing the
impacts of the updated information. Members suggested that a study on
sanctioned non-irrigation schemes and actual water use should also be
conducted.

8. Drinking Water Requirement Calculation:

» The study group agreed to calculate the water requirements for domestic use
based on the current population in the Mula, Pravara, Godavari complexes,
and the Jaykawadi project.

This meeting furthered the study group's objectives by delving into critical aspects of
drought management, water resource allocation, and addressing the needs of

beneficiaries in the region.
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4.9 Ninth Meeting on 12/01/2024 at MERI, Nashik

Discussion Points:
1. Review of MRSAC Presentation:

« Members of the GSG-1I visited Nagpur on 15/12/2023, where the MRSAC
presented their methodology for declaring drought using the MahaMADAT
software.

o This presentation was revisited during the meeting, and the group decided to
include the drought declaration method in the GSG-II Report (2024).

2. Inclusion of New Parameter:

» MRSAC uses 3 parameters for drought declaration with the MahaMADAT
software. The group discussed the possibility of including a new parameter
concerning the storage levels of upstream dams, including J avkawadi Dam.

o It was agreed to arrange a meeting with MRSAC officers in the third week of
January 2024 to discuss this potential addition.

3. Review of Yield Calculation Work:

+ The Hon. Chairman reviewed the yield caleulation work assigned to the
Chief Engineer of the Hydrology Project, noting that approximately 90% of
the work is complete.

» However, additional data on design water use and upstream water use for all
dams is still needed. The Hon. Chairman dirccted the Superintending
Engineer of CADA, Chhatrapati Sambhajinagar, to submit rainfall and yield
data to the Chief Engineer of the Hydrology Project.

4. Layout of Study Group -1l Report (2024):

e The Hon. Chairman presented a rough layout for the GSG-IT Report (2024),
which includes:

« A) Technical Report: The chapters to be included were discussed, and
the Chairman directed members assigned specific topics to submit their
reports promptly.
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* B) Annexure: This section will include updated information from
Annexures 1-7 and Statement 1-10, along with any new information.
* () Drawings: This section will contain relevant drawings.

5. Revenue Circle { Mandal ) Information Submission:

* The Hon. Chairman instructed the submission of Revenue Cicle (Mandat)
information in the command areas of all projects, as drought declarations are
made on a mandal-wise basis by the Government of Maharashtra.

This meeting focused on consolidating the progress made by the study group, reviewing
methodologies for drought declaration, and organizing the structure of the forthcoming
report. Members were urged to expedite their contributions to ensure timely completion.

4.10 Tenth Meeting on 23/01/2023 at MERI, Nashik

Discussion Points:
1. Inclusion of New Parameter for Drought Declaration:

* Following discussions from the previous meeting on 12/01/2024, the
Godavari Study Group invited Dr. Prashant Rajankar, Associate Scientist at
MRSAC, Nagpur, to discuss incorporating an additional parameter regarding
the storage levels of dams upstream of Jaykawadi and Jayakwadi into the
MahaMADAT software used for drought declaration.

2. Presentation by Executive Director, G.M.L.D.C:

e The Hon. Executive Director of G.M.LD.C, Chhatrapati Sambhajinagar,
presented information related to the GSG-1 Report (2013). This included
discussions on:

* The background of the GSG-I (2013) Committee's formation

*  Yield of dams and associated water use

* Challenges faced in utilizing yield from 30% catchment area and 70% free

catchment area of upstream dams of Jaykawadi.
3. GSG-I Report (2013) Updates:

* It was decided to include a new indicator regarding the dam storages of
upstream Jaykawadi and Jayakwadi in the four parameters used by MRSAC's
Maha-MADAT software for drought declaration.
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o The Chief Engineer of N.M.R Nashik stated that drought declarations and
water releases will rely on modifications to Table No. ¢ of the GSG-T Report

(2013). Daily updates on dam storage information are available through the
“PRAVAH App” and can be submitted to the government.

4. Drought Declaration Procedures:

e The Hon. Executive Director noted that the Government of Maharashtra

declares drought on a Taluka and Revemue Mandal (mandals) basis.

Therefore, information on the command area of canals for upstream dams of
Jaykawadi and Jayakwadi must be provided to MRSAC.

5. Data Requirements Suggested by MRSAC:

s Dr. Prashant Rajankar suggested that the following data should be provided

to enhance the drought declaration process:

Maps of all dams, including their latitude and longitude

Details of districts, talukas, revenue cicle ( mandals), and villages within
the command areas of all dams

Historical storage data for the last ten years of all dams

An MOU to be signed between the Director of MRSAC, Nagpur, and the
Executive Director of G.M.1.D.C, Chhatrapati Sambhajinagar.

6. Status Update on Yield Calculations:

» During discussions about the yield calculations for the upsiream dam

complex of Jaykawadi and Jaykawadi, the Chief Engineer of Hydrology
Projects (H.P.) reported that 90% of the work by CADA Nashik 1s complete.
» Urgent submission of rainfall data for Mula Dam before the year 2000 is

pending. Additionally, information regarding rainfall, water use, and yield
related to CADA Chhatrapati Sambhajinagar also needs to be submitted
promptly.

The meeting focused on refining the drought declaration process, enhancing data

collection, and ensuring timely submissions from involved agencies. The discussions

aimed to facilitate better management of water resources in the Godavari basin.
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4.11 Eleventh Meeting on 28.03.2024 at MERI, Nashik

Discussion Points:
1. Development of Plug-In Software:

» The GSG-1I (2024) had discussion over the previous meeting with Dr.
Prashant Rajankar from MRSAC Nagpur on 23/01/2024. It was decided to
develop a plug-in software that will integrate a new indicator, including the
dam storage information of upstream Jaykawadi and Jaykawadi, alongside
the four parameters currently used in the MahaMADAT software for drought
declaration. The MOU between the Director of MRSAC, Nagpur, and the
Executive Director of G.M.L.D.C, Chhatrapati Sambhajinagar, is to be signed
to formalize this agreement.

2. Signing of MOU and Cost Finalization:

* A virtval meeting was held on 21/03/2024 included the Director of MRSAC,
the Hon. Chairman of the GSG-I (2024), the Executive Director of
G.M.LD.C, Chhatrapati Sambhajinagar, and the Member Secretary to
finalize the MOU and determine the cost of the plug-in software. Copies of
the MOU were distributed to all members, and after discussion, it was
approved.

3. Review of Assigned Information:
o The Hon. Chairman reviewed the status of previously assigned information:

= Yicld Information: The Chief Engineer of Hydrology Projects (H.P.)
Nashik committed to submitting yield information for all dam complexes
by 10/04/2024,

= Verification of Submitted Information: It was agreed that the
information submitted to the GSG-II (2024) (Annexure 1-7 & Statement
1-10) should be verified by the Superintending Engineer of the Dam
Circle, Nashik, and the Superintending Engineer & Administrator of
CADA, Chhatrapati Sambhaji Nagar. They will assess if any changes are
needed in Tables 5 & 6 of the GSG-I Report (2013) based on current
information and submit a report of comparative studies.

« Diversion Schemes and River Linking: The Hon. Chairman
suggested that the Chief Engineer of North Maharashtra Region, Nashik,
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submit the necessary information regarding ail diversion schemes in the
Godavari basin and river linking schemes organized into 3-4 tables for
the GSG-T1 (2024).
» Report Submission Language: All members agreed that the final
report should be submitted in English.
4. Next Steps:

e The MOU with MRSAC Nagpur is to be completed soon, with the Executive
Director of G.M.I1.D.C, Chhatrapati Sambhajinagar, to sign the agreement.
All assigned information is to be submitted by the members within the next
10 days.

The meeting focused on finalizing agreements for the software development and
reviewing the progress on assigned tasks, emphasizing timely submissions for effective
project advancement.

4,12 Twelveth Meeting on 25/04/2024 at MERI, Nashik

Discussion Points:
A) Signing of MOU for Piug-In Software Development:

«  On 21/03/2024, a virtual meeting was held between the Hon. President of the GSG-II
(2024), the Hon. Director of MRSAC Nagpur, the Hon. Executive Director of the
Godavari Marathwada Irrigation Development Corporation (GMIDC) in Chhatrapati
Sambhajinagar, and the Member Secretary of the GSG-TI (2024).

« The cost for the development of the plug-in software was finalized at Rs. 61.16 Lakhs.

» The final agreement was signed by Dr. Prashant Rajankar, Associate Scientist at
MRSAC, and Engr. Mahendra Amale, Member Secretary and Superintending Engineer
and Administrator of CADA Nashik, in the presence of all members.
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B) Presentation by MRSAC and Required Adjustments:

* Dr. Prashant Rajankar presented the information based on data provided to MRSAC and

additional information available with them.

» The GSG-1I (2024) discussed the presentation and suggested the following essential

inclusions:

1.
2.

Define the command area of each project on a map.

For the command area upsiream of Jayakwadi, deduct the area related to lift
irrigation adjacent to Jayakwadi from its command area.

Implement coding and labeling for each dam group and dam.

Add a code (LINK) for each dam from the PRAVAH App, classifying dams as
gated or ungated.

Create a flowchart of the computer system based on the reports from the GSG-I
Report (2013), specifically referencing Tables 5 and 6, ensuring data validation.

C) Review of Information Submission:

 The Hon. Chairman reviewed the topics for which committee members were asked to

prepare information:

1.

2.
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The Chief Engineer of Hydrology noted the need for information on upstream
utilization of each dam to provide yield data for all dam groups.

The Member Secretary confirmed that all information had been forwarded to the
Hydrology Office. The Chief Engineer of North Maharashtra stated that both the
Chief Engineer of Hydrology and the Supenintending Engineers should
collaborate to address any doubts.

The Member Secretary reported that all suggestions from the Superintending
Engineer of Dam Circle, Nashik, had been implemented, and the corrected
information for Annexure 1-7 and Statement 1-10 was submitted to the study
group for review. The Hon. Executive Director of GMIDC mentioned that
scrutiny is ongoing and will be communicated to the group once completed.
Additionally, schemes sanctioned under the Jaljeevan Mission should be
considered in the assessment of domestic water use.

The meeting focused on finalizing the MOU for the software development,
reviewing essential data points for the drought declaration system, and ensuring
that committee members are on track with their submissions for accurate
reporting.

October 2024 . . -




4.13 Thirteenth Meeting on 13/06/2024 at MERI, Nashik

Discussion Points;
1. Inclusion of Historical Yield Data:

o The Hon. Chairman of the GSG-1 (2024) emphasized that the yield data from
the year 1975 for the Jayakwadi Dam, as recorded in Statement-3 of the
GSG-1Report (2013), should be included in the current report.

2. Application of MWRRA Guidelines:

e According to the MWRRA guidelines issued on 22/09/2017, the reduction
factor for drinking and industrial water during scarcity must be applied to the
years 2015, 2018, and 2024. The percentage for Kharif and Rabi seasons
should be derived from the GSG-I Report {2013), with necessary changes
made to Annexures 1-7 and Statement 1-10.

3. Submission of Relevant Correspondence:

» The Hon. Chairman directed that copies letters referred in the G.R. dated
12/09/2018 regarding the revised water planning for the Jayakwadi project
should be submitted. This includes adjustments made to reduce evaporation
in the planning process.

4, Extension Proposal Discussion:

o There was a thorough discussion regarding the extension of the study group,
particularly in light of the upcoming Lok Sabha elections and the time
needed for the development and testing of the computerized system as per the
MOU with MRSAC, Nagpur. It was unanimously decided to submit an
urgent proposal to the government for an extension until 31/07/2024.

5. Software Testing Presentation:

s Dr. Prashant Rajankar, Associate Scientist at MRSAC, presented his findings
based on the data provided to MRSAC and their internal information. He
demonstrated the software test for 2024, which detailed the statistics of
available water for release from each reservoir. The Chief Engineer of North
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Maharashtra Region pointed out the necessity for data verification prior to
water refease orders. The Hon. Chairman directed that data for 2015, 2018,
and 2024 should be filled in and verified accordingly.

6. Adaptation of Headings:

* The headings used in the computerized system by MRSAC must be adjusted
to align with the terminology used in the GSG-11 Report (2024)

7. Access to PRAVAH App:

* The Hon. Executive Director of the Godavari Irrigation Development
Corporation instructed the Member Secretary to urgently contact the relevant
personnel to ensure access to the PRAVAH App for MRSAC, Nagpur.

8. Recommendations from GSG-II (2024) Members:

* Fellowing Dr. Prashant Rajankar's presentation, the GSG-II (2024)
recommended the inclusion of the following elements:

* Area Calculation for Drought Declaration: For talukas where drought is
declared via the MahaMADAT system, the area of Revenue Mandals
upstream of Jayakwadi and in its command area should be calculated.
Water needs for fodder production required for livestock in these areas
should be subtracted from the total calculated water strategy for the upper
part of Jayakwadi and added to the water available in the command area
of Jayakwadi.

* Contingent Reservations: The contingency reservations made in the years
2015, 2018, and 2024 for all groups in the upper part of Jayakwadi and
the Jayakwadi project should be gathered, and a group-wise average
should be calculated and integrated into the water release strategy.

The meeting focused on refining the drought management system, ensuring
accurate historical data inclusion, and planning for the future, including software
testing and data verification to support effective water management decisions.
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4.14 Fourteenth Meeting On 24/07/2024 at MERI, Nashik

Discussion Points:

I. Presentation of Plug in Software System:

Dr. Prashant Rajankar, Associate Scientist at MRSAC, presented the
software system he developed. It was tested for the year 2023 with ancillary
information for each dam. While the data showed the amount of water
available for release from each reservoir, the Member Secretary mentioned
that during a virtual meeting concerning the PRAVAH App, it was noted that
only data from 2023 is currently available. Therefore, verification is limited
to this year. Additionally, discrepancies were found in several groups
(Pravara, Darna, Gangapur, Palkhed) concerning the totals for water release.
The Hon. President directed that these discrepancies should be addressed on
a group-by-group basis.

2. Reservoir Storage Updates:

The reservoir storages must be taken from the PRAVAH App as per the
system developed by Dr. Rajankar. However, the GSG-II report (2024)
includes revised storages after sediment surveys. The Hon. President
instructed that for reservoirs that have not yet received sanction for revised
contents, an interim factor should be applied to the storages in the software,
reflecting the difference between PRAVAH App storages and GSG-II (2024)
storages. Once the PRAVAH App storages are updated, a factor of 1.0
should be used in the software. Dr. Rajankar agreed to this approach.

3. Adaptation of Headings in the System:

The names of headings used in the computerized system created by Dr.
Rajankar should be aligned with the terminology used in the Godavari Study
Group report.

4. Water Calculation for Fedder Crops:
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It was decided that in tatukas where drought relief will be implemented
through the MahaMADAT computer system, the area of the Revenue circle
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(Mandals) in the upper region of Jayakwadi and its command area should be
calculated. Water needs for fodder crops for livestock in these areas should
be deducted from the total water sourced from the upper part of Jayakwadi
and added to the command area of Jayakwadi. The Member Secretary stated
that the necessary information regarding required water has been prepared.

5. Application of MWRRA Guidelines:

* The MWRRA order dated 22/09/2017 regarding percentage cuts for drinking
and industrial water during scarcity will apply to years when water was
released for Jayakwadi (2015, 2018, and 2024). For Kharif and Rabj
seasons, percentages will follow the GSG-I report (2013). The Member
Secretary confirmed that the necessary changes to Annexures 1-7 and
Statements 1-10 have been made per previous directives. The Superintending
Engineer of the Dam Circle and the Chief Engineer of North Maharashtra
Region stated that actual evaporation data from Jayakwadi Dam should be
coltected from CADA Chhatrapati Sambhajinagar for Tables 6-10, and the
Member Secretary was instructed to ensure these corrections are made
immediately.

6. Contingent Reservation Calculations:

* The Complex / group-wise average of contingent reservations for all dam
Complex / groups in the upper area of Jayakwadi and the Jayakwadi project
for the years 2015, 2018, and 2023 has been calculated and sent to MRSAC
for incorporation into the water calculations as per strategy.

7. Recommendations from the Chief Engineer:

* During the report discussion, the Chief Engineer, North Maharashtra region
made the following recommendations:

= For 2023, the amount of water released from Upper Dams to Jayakwadi
should match the amount remaining at the end of 30" June. When
releasing water for non-irrigation during drought conditions, at Ieast 50%
of the required non-irrigation water should come from the dead storage of
the reservoir, similar to practices at the Ujani Reservoir for Solapur.
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= Tn years of drought when Jayakwadi storage is between 50-60%, no water should
be released from the upstream dams if drought conditions exist in over 50% of the
area of the revenue circles.
= If Jayakwadi storage falls below 50%, the water needed for livestock and fodder
crops should be prioritized.
8. Completion of GSG-II's Work:

« It was unanimously decided that upon submission of the GSG-II report (2024)

to the government, the work of this Study GSG-II would be completed. The
Executive Director of the Godavari Marathwada Irrigation Development
Corporation, along with the Superintending Engineer and administrator from
CADA Nashik, and the Superintending Engineer and administrator from
CADA Chhatrapati Sambhajinagar, will be authorized to provide the
information required to MRSAC, Nagpur for the Plug-in Software.
The meeting focused on the verification of data, adjustments to water
management strategies, and the final steps for submitting the GSG-II report
(2024), ensuring all necessary actions are taken for effective drought
management and resource allocation.

4.15 Fifteenth Mecting on 25/09/2024 at MERI, Nashik

Discussion Points:
1. Finalisation of draft GSG-II report (2024) (Version 1.0)

+ As per Memorandum of Understanding (MOU) with MRSAC Nagpur the water
will be the released as per the storage is available on PRAHAYV App.

« In River link chapter, Chief Engineer, NMR, Nashik , should provide the updated
note on the Chapter.

o  Water received from West flowing river linking should be distributed by signing
and MOU according to the submergénce area, benefits and whatever water 1s
available between Marathwada region and Nashik region as per State Water Policy.

o The GSG-II (2024) needs to consider the points raised in various PILs with
MWRRA and Hon. High Court, Mumbai Bench, Mumbai.

e Chief Engineer, NMR raised the point related to Balance water in Jayakwadi project
as on 31% May 2024, for this the data available in PRAVAH App.

e 1t is noticed from the data provided to GSG-II (2024) by S.E. CADA, Chh.
Sambhajinagar, evaporation losses as per 100, 90, 75 & good year dependability of

T s
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observed yield of Jayakwadi projects. Seems to be abnoﬁnal. So it is necessary to
study the evaporation losses by the third party such as C.E., Hydrology and Dam
Safety, Nashik. Also, it should be mandatory to install Evaporometer on all Dams in
Upper Godavari basin.

* Superintending Engineer, Dam Circle, CDO Nashik suggested that it is necessary to
consider the non operative irrigation and non irrigation schemes in scarcity year, and
actual water use while deciding how much water is to be released .

* 7 medium projects of upstream of Jayakwadi project shall be named as “Shivna
complex” in GSG-1I report (2024).

¢ This report is based on the data and Report of MWRRA 2018

* The chronology of the chapters was discussed and finalized.

4.16.  Sixteenth, Seventeenth & Eighteenth Meetings on 03/10/2024, 10/10/2024
& 14/10/2024 respectively at MERI, Nashik.
Finalisation of draft GSG-II report (2024)
As discussed in the meeting dated 25 Sept. 2024, the draft report was sent to GSG-
I (2024) members. Accordingly, the discussion about Conclusion and
Recommendations of the GSG-II report (2024) and other points were discussed. The
members suggested additions / corrections in the proposed draft and unanimously it
was decided to go ahead with the Draft Report. The corrected draft version 2 and 3 of
the GSG-II Report was discussed in detail in the meetings held on 3% October, 10
October and 14" October 2024 at MERI, Nashik, along with conclusions and
discussion. Finally, the draft was unanimously agreed by all members and signed on

14% October 2024 for submission to the Government.

P

5.0 Data Availability:

The Executive Director, Godavari Marathwada lirigation Development
Corporation, Aurangabad has submitted the requisite data and information about
completed, ongoing and planned Major, Mediunt and Minor itrigation prOJects mn

prescribed proformae The details of data and information are as under:
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Information about Major, Medium and Minor Trrigation Projectsin Upper Godavari upto
Jayakwadi dam) sub basin (Annexure-1)

2 | Information about availability of yield at various locations in Upper Godavari (upto
Jayakwadi dam) sub basin (Annexure-2)

3 | Information about water requirement (Demand) from various Reservoirs/Dams (Major
and Medium Project) in Upper Godavari (upto Jayakwadi dam) sub basin (Annexure-3)

4 | Details of non-irrigation demands from Major and Medium projects in Upper Godavari
{upto Tayakwadi dam) sub basin (Annexure-4)

5 | Information about Kharif utilizations from Major and Medium projects in Upper
Godavari {upto Jayakwadi dam) sub basin (Annexure-3)

6 | Information about Rabi utilizations from Major and Medium projects in Upper
Godavari (up to Jayakwadi dam) sub basin (Annexure-6)

7 | Information about Hot Weather Utilizations from Major and Medium projects in Upper
Godavari {upto Jayakwadi dam) sub basin (Annexure-7)

8 | Information about approved Reservoir Operation Schedule for Gated Dams n Upper
Godavari (upto Jayakwadi dam) sub basin

9 !Information about Elevation Capacity Table for Gated Dams in Upper Godavar {(upto
Jayskwadi dam) sub basin

10 | Information on salient features, latest approved water planning for Major and Medium
Projects.

11 | GSG-I, Shri Mendhegiri Committee Report. (2013)

12 { MWRRA 2018 Report

13 | Other information as Annexed with the Report is also referred.

The hydrological and water use data of completed, ongoing and planned projects as

submitted by GMIDC are enclosed in Annexure 1 to 7.
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CHAPTER : 3
SEDIMENTATION

1.0 Introduction :

The sedimentation is an effect of erosion in the catchment area of the reservowr and
hence, lesser the rate of erosion, smaller is the sediment load entering into the reservoir.
Deposition of sedimentation in reservoir graduwally reduces the capacity of reservoir. Dead
storage capacity Aswell as live storage capacity gets affected due to sedimentation. Information
about reduction in the storage capacity is necessary for the planning and operational purposes
and same can be obtained through sediment assessment surveys done at regular interval.
Various factors govern the process of erosion, transport, and deposition of sediment in the
reservoir. Type of soil, drainage density, vegetation, rainfall intensity and duration, shape of
catchment and land use / land cover affect erosion. Sediment transportation depends upon
slope of the catchment, channel geometry and nature of river bank and bed. Deposition is a
function of bed slope of the reservoir, length of reservoir, flow patterns, inflow-outflow rates,

grain size distribution, mode of reservoir operation etc.

Since 1974, MERI has carried out sedimentation assessment studies of various reservoirs in
Maharashtra by Hydrographic surveys, DGPS based Bathymetric Surveys, Satellite based
Remote Sensing Technique and Ground Based Differential Global Positioning System
(DGPS) technique. Resources Engineering Center (REC) of Maharashtra Engineering
Research Institute (MERI), Nashik is entrusted with the work of research, investigation, and
consultancy in capacity assessment surveys. Information about the reduction in capacity is
néccssary for all the planning and operational purpose and same can be obtained through

sediment assessment surveys done at regular interval.

Various techniques like boat echo sounder etc being replaced by hydrographic data
acquisition system (HYDAC) and HITECH method using Differential Global Positioning
System (DGPS).The conventional techniques are found to be either time consuming or costly
and require considerable manpower. Remote sensing technique to calculate the present
capacity of reservoir is found to be very useful due to its synoptic and repetitive coverage.

The surveys based on remote sensing data are faster and economical, too.
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Recent observations have brought to light the alarming fact that the reservoir sedimentation
resulting from degradation of watersheds is much higher compared to the rate that was
assumed at the time the projects were designed. Sedimentation adversely affects planning for
long term utilisation of reservoir capacity for irrigation, power generation, drinking water

supply and flood moderation.

2.0 Sedimentation Planning Practices

Dr. AN. Khosla, the then Chairman, Central Water Commission, had reviewed the work of
reservoir sedimentation in fifties based on data available for 200 reservoirs all over the world
including U.S.A. China and Africa and developed enveloping curves for annual sedimentation
rate for major and minor catchments above and below 100 sq miles (2600 sq kms )
respectively. He concluded that the sediment rate for major catchments varies from 0.357to
0.476 mm fyear (3.57 to 4.76 Ha. m/100 sq.km/yr ) and for minor catchments from 0.38 to
1.28 mm/year (3.80 to 12.80 Ha. m/100sq.km/yr). Up to 1965, these recommendations were
adopted in the design of reservoirs and the sediment was assumed to get deposited at the lowest
Jevel and life was taken as the period required for complete sedimentation of the dead storage.
The present practice as incorporated in BIS : 12182(1987) has following main features:

1) The sedimentation rate is to be decided based on observations of river sediment flow
and reservoir surveys. '

2) The live storage is to be so planned that the benefits do not reduce for a period of 50
years {full-service time) for irrigation or 25 years for hydropower on account of
sedimentation. The feasible service time for irrigation projects shall not be tess than 100
years after start of operation. For hydropower projects the feasible service time should

not be less than 70 years.

3.0 Godavari Basin up to Jayakwadi dam (Jayakwadi dam)
Upper Godavari Sub-basin includes the entire catchment of the Godavari River from
its source to Jayakwadi dam including the catchment areas of the Pravara River, Mula river
and that of all other tributaries which falls into the Godavari River in this reach.
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Figure 1: Godavari Basin up to Jayakwadi dam (Jayakwadi dam)

LEGENDS
Mula sub basin

Pravara sub basin

Upper Godavari

Sub basin I:l

There are three sub basin namely Upper Godavari, Mula and Pravara up to
Jayakwadi dam as shown in Figure 1. This three sub basins consist of 32 reservoirs in that 17
Major and 15 medium reservoirs.(Ref: Godavari Study Group Report by Mendhegiri Committee, August
2013 page no.66 to 68 )The Figure 2 showing line diagram of reservoirs in the Godavari basin up
to Jayakwadi dam.

The Maharashtra Engineering Research Institute carried out the sedimentation survey
of 13 Major and 8 Medium reservoirs from the above sub basins. The Table 1 showing year
of survey and Table 2 showing the bifurcation of Major and Medium dams in the complex of
Upper Godavari, Mula and Pravara sub basin.
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FIGURE 2 : Line Diagram of Godavari Basin up to Jayakwadi Dam (Jayakwadi Dam)
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40 Reservoir Sedimentation Work Done by MERI for Godavari Basin up to

Jayakwadi.

The following are sedimentation surveys done by Maharashira Engineering Research
Institute for Godavari basin up to Jayakwadi till 31/08/2024.

Table No. 1A : Number of Survey Completed (As of 31.08.2024)up to Jayakwadi Dam
(Jayakwadi Dam) [Complex-wise]

Sr. ar- S A
o e | vearofsuney
A) |
I | Mula 2015 2 | Mandoho} 2015
B)  Pravara Complex
Bhandardara 2015 4 | Adhala 2013
Bhojapur 2017
C)  Gangapur Complex
6 | Gautami 2014 7 | Kasyapi 2013
8 | Gangapur 2016

D) Godavari-Darna Complex

9 | Kadwa 2016 10 | Dama 2015
11 | Mukane 2015 12 | Alandi 2014
13 | Waldevi 2013
E)  Palkhed Complex

14 | Karanjwan 2015 15 | Waghad 2014
16 | Punegaon 2014 17 | Ozarkhed 2014
18 | Palkhed 2014 19 | Tisgaon 2014
F)  Remaining up to Jayakwadi dam

20 | Tembhapuri 2018
G)  Jayakwadi dam (Jayakwadi )

21 | Jayakwadi 2012

Ref : The Status Report on Capacity Assessment of Reservoirs in Maharashtra, Year 2020
A Publication of MERI, Nashik(MS)
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Table No. 1 B: Number of Survey Completed (As of 31.08.2024) up to Jayakwadi Dam

(Jayakwadi Dam) [Year wise]

: ' s P _ Number
- 8r. | Year of S - _ _—
' : _ Reservoir Name - Complex of
No. | Survey S o )
' ' L ' Reservaoirs
Jayakwadi dam
1 2012 | Jayakwadi 1
ayaxwadi {(Jayakwadi )
2 Adhala Pravara 1
3 2013 | Kashyapi Gangapur 1
4 Waldevi Godavari-Darna |
5 Gautami Gangapur 1
6 2014 Alandi Godavari-Dama 1
Punegaon, Palkhed,
7 Palkhed 5
Waghad, Ozarkhed, Tisgaon e
8 Mula, Mandohol Mula 2
9 Bhandardara Pravara |
2015
10 Mukane, Darna Godavari-Darna 2
11 Karanjwan Palkhed 1
12 Gangapur Gangapur 1
2016
13 Kadwa Godavari-Darmna 1
14 2017 | Bhojapur Pravara I
_ Remaining up to
15 2018 | Tembh 1
embiapur Jayakwadi dam
Total Reservoir 21
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Table No. 2 :As Per Complex Pro;ects in Godavarl Basm Studled by MERI

Name of Comp___'x _ _'::"Major b Medmm
A)  Mula Complex Mula Mandohol
Bhandardara Adhala
B) Pravara Complex :
Bhojapur
Gangapur Gautami
)] Gangapur Complex -
Kasyap:
) Kadwa Alandi
D) Godavari-Darna _
Dama Waldevi
Complex
Mukane
Karanjwan
Waghad
E)  Palkhed Compl Punegaon
alkhed Complex
P Ozarkhed
Palkhed
Tisgaon
F) Remaining up to Tembhapuri
G)  Jayakwadi dam (Jayakwadi | Jayakwadi

Table 3 :Range of observed rate of siltation in Godavari basin [ Complex wise 1

- c " Range of Observed :
N Sub - Basin " Name of Reservoirs -
i Mula Complex 5-10) 2 Mula, Mandohal
-5 1 Bhojapur
2 PPravara Complex
(5-10} 1 Adhala
3 | Gangapur Complex (>30} 1 Gautami
@-5 2 Darna, Watdevi
5-10) 1 Kadwa
4 Godavari - Darna Complex
(15-20) 1 Alandi
(20-25) | Mukane
- 2 Palkhed, Karanjwan
5 [ Palkhed Complex (5-10) 2 Ozarkhed, Waghad
{(10-15) 2 Punegaon, Tisgaon
6 | Jayakwadi Dam {0-5) 1 Jayakwadi
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Table 4 :Loss in capacity complex wise in Godavari basin up to Jayakwadi Dam
(Jayakwadi Dam)

Sr. Loss in Capacity

Sub-basin Mm?

Gross Storage | Live Storage | Dead Storage

Annexure I (Projects covering 100% Live Sterage studied by MERI)

Godavari — Darna

1) -~ 6.691 |-
Complex

2) | Palkhed Complex | -omee 7225

3) layakwadi Dam ¢ 178.933 o

(Jayakwadi)

Total (Annexure A) ——— 192.849 —_—

Annexure [T (Projects covering less than 100% Live Storage studied by
MERI)

1) | Mula Complex ———- 58.503 N
2) | Pravara Complex |- 001 o
3) | Gangapur Complex ——-- 6.77 .
4) | Godavari-Dama Complex | ——--- 20645 -
3) | Palkhed Complex | -=ee- 2876 |
Total (Annexure B) ——— 04804 0 | o
Total loss in capacity
up to Jayakwadi dam | e 287.653 e
(Annexure A + Annexure B)

Ref : The Status Report on Capa city Assessment of Reservoirs in Maharashira,
Year 2020, A Publication of MER], Naéhik{MS)
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5.0 Conclusion :

Table 5 :Percentage Loss ln Studled Lwe Storage Capflc:ty

' Revised. Studled

Loss in’ Li'Vé'

L Live Storaue o Stor ace
NI Capamty _ Capacxty
1 | Mula .541.0.'?3 19.108 | 486.020 17.164 55.053 10..17
2 Mandohol Mola 8.750 0.300 5.300 0.187 3.45 39.43
3 Adhala 26.160 0.924 20.510 0.724 5.65 21.60
4 Bhojapur Pravara 10.220 | 0.361 9.860 0.348 0.36 3.52
5 | Bhandardara 273460 | 9.657 276.663 9,770 --- -
6 Gautami 51.360 1.814 44,590 1.575 6.77 13.18
7 Kashyapi Gangapur 52.43 1.851 59.060 2.085 --- -
8 Gangapur 132362 | 4.674 137614 4.860 --- ---
9 Kadwa 52.920 1.869 50.589 1.787 2.3%1 4,40
10 Darna 202.684 | 7.158 188.659 6.662 14.025 6.92
11| Mukane G?;rzzri‘ 151120 | 5337 | 144530 | 5104 | 659 | 436
12 Alandi 27460 0.970 23.100 0.816 4.36 15.89
13 Waldevi 31.220 1.103 31190 1.101 0.030 .10
14 | Karanjwan 144.010 | 5.086 143.925 5.083 0.085 0.06
15 Waghad 63.423 2.240 63.138 2.230 0.285 0.45
16 | Punegaon 17.015  0.601 16.169 0.571 0.846 4.97
17 | Ozarkhed Palkhed 60.320 | 2.130 56.690 2.002 3.63 6.02
18 Palkhed 21.230 0.750 17.635 0.623 3.595 16.93
19 Tisgaon 12.440 0.439 10.780 0.381 1.660 13.34
Remaining up
20 | Tembhapuri | toJayakwadi | 19.620 | 0.693 20.090 0.709 . -
dam
21 | Jayakwadi JayZ:I:adi 2170920 | 76.660 | 1991.937 [ 70.347 178933 | 8.24
TOTAL CAPACITY 4070.197 | 143.74 | 3798.099 134.129 287.65 7.06
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Comparison of GSG - I (2013) & GSG - II (2024)

Statement Showing the difference between the Design Live Storage &

Revised live storage (Excluding silt as per survey) in MCum

Sr. Name of Type of Design Revised live | Differe-.-nce %
No. damn overflow Live storage in storage | change
section storage in | (Excluding silt | due to silt
MCum | as per survey)
in MCum

1 2 3 4 5 6 7

1 | Mula Gated 608.81 546.55 62.26 10.23
2 | Bhandardara Gated 304.10 307.61 -3.51 -1.15
3 | Nilwande Gated 228.75 228.75 0.00 0.00
4 | Gavatami Gated 52.90 46.13 6.77 12.80
5 | Kashyap Gated 51.75 59.06 -7.31 -14.13
6 | Gangapur Gated 203.88 15942 44 .46 21.81
7 | Kadwa Gated 52.90 50.59 231 4,37
8 | Dama Gated 21982 188.66 31.16 14.18
9 | Mukane Gated 204.98 198.39 6.59 3.21
10 | Karanjwan Gated 166.22 152.00 14,22 8.55
11 | Punegaon Gated 17.57 16.64 0.93 5.29
12| Paikhed Gated 21.24 18.49 275 12.95
13 | Waki Gated 70.57 70.57 0.00 0.00
14 | Jayakwadi Gated 2170.94 1991.98 178.96 8.24
15 | Mandohol Ungated 8.78 5.68 3.10 35.31
16 | Adhala Ungated 27.61 21.97 5.64 2043
17 | Bhojapur Ungated 10.22 9.36 0.36 3.52
18 | Alandi Ungated 27.47 231 4.37 15.91
19 | Bham Ungated 69.76 69.76 0.00 0.00
20 | Bhavali Ungated 40.79 40.79 0.00 0.00
21 | Waldevi Ungated 32.09 32,06 0.03 0.09
22 | Waghad Ungated 72.23 64.95 7.28 10.08
23 | Ozarkhed Ungated 60.32 56.69 3.63 6.02
24 | Tisgaon Ungated 12.87 10.78 2.09 16.24
25 { Tembhapuri Ungated 19.61 19.61 0.00 0.00
26 | Dheky Ungated 12.17 12,17 0.00 0.00
27 | Kehli Ungated 3.24 324 0.00 0.00




Sr. | Name of dam Type of Design Revised live | Differenc | % change
No. overflow Live storage ein

section storage in | (Excluding silt | storage

MCum | as per sarvey) | duetosilt
in MCum
1 2 3 4 5 é 7

28 | Narangi Gated 11.5 11.5 0.00 0.00
29 | BorDahegaon Gated 11.47 11.47 0.00 0.00
30 | Ambadi Ungated 9.42 9.42 0.00 0.00
31 | Shivana Takli Gated 36.45 36.45 0.00 0.00

Total 4840.43 4474.34 366.09 7.56

© capagity sine
_impounding

Kadwa , Bhojapur, Mukane, Waldevi ,

1 0-5% 7 _
Karanjwan, Waghad, Punegaon
2 5-10 % 3 Ozarkhed, Jayakwadi, Darna
3 10-15 % 3 Mula, Gautami, Tisgaon
4 15-20 % 2 Alandi, Palkhed
5 >20 % 2 Mandochol, Adhala
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Dams/reservoirs have played significant role in development of the country. Dams
are instrumental in generation of electricity, provide water for urigation, for farmers,
supply water to households and industries. However, sedimentation has impacted the
storage capacity of the reservoirs, thus affected their performance, and reduced their
benefits. De-silting of reservoirs is an expensive task and extracted silt has
environmental impacts also. In-depth knowledge of rate of sedimentation, pattern of
silt deposition and details of vulnerable areas of catchment is necessary to manage
the sedimentation of the reservoirs to ensure that the dams serve intended purpose as
long as possible. Correct rate of sedimentation and percentage loss in live storage
capacity is essential for assessing useful life of the reservoir as well as optimum
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operation schedule. The Godavari Study Group-H has considered the sedimentation

analysis based on "The Status Report on Capacity Assessment of Reservoirs in
Maharashtra", a publication of MERI, Nashik while constdering the live storage
capacity of various reservoirs in the Upper Godavari basin during formulation of
report.

The study Group proposes to carry out Reservoir sedimentation of all the remaining
dams of various Complex in the upper Godavari basin An update the live storage in
the Reservoir within next 5 years so that the exact impact of sedimentation can be
considered while formulation the Reservoir water release strategy from upstream
Reservoir up to Jayakwadi project in report / coming years.

-X0OX-
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CHAPTER - 4
STATUS OF RIVER LINK PROJECT

1.0 Introduction :

2.0

2.1

According to the National Perspective Plan prepared by the Central Government in the year
1980, it is proposed to divert water from water-rich basins to deficit basins. In 1983, the
National Water Development Agency (NWDA) was established to study river linking
schemes. The state of Maharashtra has six major river basins namely Godavari, Krishna,
Tapi, Narmada, Mahanadi and West flowing River (Kokan). Of these, the rivers of Konkan
and the Wainganga River, a fributary of the Godavari in the east, have surplus water. To
divert the surplus water to deficit basin, the following various river link schemes are
proposed. In Maharashtra, Konkan, which is only 10% of the state’s geographical area,
receives 50% of its rainfall. At present, 75% of that water flows unused westward into the
Arahian Sea. The Tapi and Godavari basins are deficit basins and therefore, Inter-basin

water diversion is required to meet future water demand.

River Linking Project from Konkan region to Godawari Basin:

Damanganga-Ekdare-Godavari River Link Project:

Under this project it is proposed to construct Ekdare dam with capacity of 1.16 TMC
(32.95 Mm3) on Damanganga River (Tal. Peth Dist. Nashik). ICA of the project is 12753
there through this Project, out of 3.55 TMC (100.569 Mm3) of water 3.02 TMC (85.484
Mm3) will be lifted by 351.43 meters and diverted to Waghad Dam in Godavari Basin and
then released into Jayakwadi Dam. Out of 3.55 TMC of water 3.02 TMC (85.484 Mm3) of
water will be diverted and rest 0.53 TMC (15.085 Mm3) will be available for local water
use. The cost of the project is Rs.2213.53 crores (price level 2022-23) and the Benefit Cost
Ratio of the scheme is 1.67 and the Internal Rate of Return is 14.48%. The proposal has
been cleared on 28.08.2024 by State Level Technical Advisory Committee, Nashik in its
214" meeting and the Government of Maharashtra has accorded Administrative Approval to
this scheme on 14" October 2024.

2.2 Damanganga-Vaitarna-Godavari River Link Project:

This project envisages diversion of 5.68 TMC of surplus water to Godavari basin by
constructing 4 dams in Damanganga and Vaitarana sub-basins. ICA of the project is 33110
hectare total area of 33110 hectares including 17960 hectares in Sinnar Taluka of Nashik
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district and 5840 hectares in Jayakwadi projcct in Marathwada will be jrri gated through this
scheme. The cost of project is Rs. 13497.24 Crores (Price level 2022-23) with a Benefit
Cost ratio of 1.21 and the Internal rate of return of 9.7%.The proposal has been cleared by
29.08.2024 State Level Technical Advisory Committee, Nashik in its 216™ meeting and the
Government of Maharashtra has accorded Administrative Approval to this scheme on 14
October 2024,

2.3 Par Godavari River Link Project

Under this project it is proposed to construct 17 Earthen dam with capacity of 2.88
TMC(81.94 Mm3jon Par river and its tributaries. 2.58 TMC(73.39 Mm?) diverted towards
Godavari Basin. Through this Project, 1.31 TMC (37.32 Mm®) of water will be lifted by
223.49 meters towards Manjarpada dam (Devsane).1.26 TMC (36.07 Mm3) of water will be
lifted by 159.5 meters towards Karanjvan river via Chilarpada-Shivarpada Tunnel. The cost
of the project is Rs. 3716.06 crores and the Benefit cost ratio of the scheme is 0.24. This
project has been discussed in State Level Technical Advisory Committee (SLTAC) 170%
meeting on 20.04.2022. The study regarding water availability certificate is ongoing with
Chief Engineer, Hydrology Project and Dam Safety, Nashik.

According to the study conducted by the Chief Engineer, Hydrology and Dam Safety,
Nashik, the current situation available water is 45.11 Mm? instead of the required 85.41 for
the scheme. Chief Engineer of River linking project coordination pursuant to the meeting
held on 19.04.2024, suggested that the committee of Superintending Engineers related to
this project should jointly study and prepare a preliminary proposal. Accordingly,
Superintending Engineer, Hydrology, Nashik, in the meeting was held on 29/04/2024,
informed that 45.11 Mm? will be available considering RL 500m in Par valley. The
cancellation of the Par-Tapi Narmada Link project will result in an additional approx.
305.59 Mm? remains available in the Par basin. By canceling the condition to avail water
above RL 500, additional 83.97 Mm?® water from RL 300 to RL 500 will be available for
this project just by constructing 3 dam i.e. (1) Chhekda- 13.60 Mm? (2) Bhandshet- 38.18
Mm? (3) Surgana 32.19 Mm?3.

As per study by Hydrology, Nashik 45.11 Mm? available above RL 500 and if
considering RL 300 to RL 500 water available 83.97 Mm? total 129.08 Mm? (4.55 T™C)
water will be available for Par Godavari river linking project.
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3.0 Details of Completed Water Diversion Scheme

a)

Punegaon Dam: (Total water Diverted - 17.16 MCM)

i. Manjarpada Diversion Scheme: Under this scheme, 17.16 MCM water is diverted. 90%

b)

it
1.

iv,

c)

Vi,
VII.

viit.

Project is Completed.

_Waghad Dam: (Total water Diverted - 6.69 MCM)

Zarlipada Diversion Scheme: Under this scheme, 1.06 MCM water is diverted.
Project is Completed.

Ambegan Diversion Scheme: Under this scheme, 1.40 MCM water is diverted.
Project is Completed.

Pimpraj Diversion Scheme: Under this scheme, 1.26 MCM water is diverted.
Project is Completed.

Golashi-1 Diversion Scheme: Under this scheme, 2.97 MCM water is diverted.
Project is Completed.

Karanjvan Dam: (Total water Diverted — 3.47 MCM)

Ranpada Diversion Scheme: Under this scheme, 0.35 MCM water is diverted.
Project is Completed.

Chaphyachapada Diversion Scheme: Under this scheme, 0.31 MCM water is diverted.
Project is Completed.

Hattipada Diversion Scheme: Under this scheme, 0.90 MCM water is diverted.

Project is Completed.

. Palasvihir Diversion Scheme (Local Sector) : Under this scheme, 0.89 MCM water is

diverted. Project is Completed.
Chillarpada Diversion Scheme (Local Sector) : Under this scheme, 1.02 MCM water is
diverted. Project is Completed.

d) Gangapur Dam: (Total water Diverted - 3.20 MCM)

xi.

Xl

Xili.

Xiv.
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Amboli Bombiltek Diversion Scheme: Under this scheme, 0.92 MCM water is diverted.
Project is Completed.

Waghera Diversion Scheme: Under this scheme, 1.19 MCM water is diverted.

Project is Completed.

Pengalwadi Diversion Scheme: Under this scheme, 0.69 MCM water 1s diverted.

Project is Completed.

Velunge Diversion Scheme (Local Sector): Under this scheme, 0.40 MCM water is
diverted.

Project is Completed.

~ October 2024
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Thus, overall 14 river diversion schemes are completed and 30.52 MM? (1.08 TMC)
water diverted in Godavari Basin from Konkan region.

4.0  Details of Ongoing Water Diversion Schemes:
i. Dhondalpada Diversion Scheme:
Under this scheme, 1.39 MCM water is diverted. 85% Project is Completed. Supplementary
works are in progress.
ii. Golshi Mahaje Diversion Scheme:
Under this scheme, 5.09 water is diverted. 95% Project is Completed. Supplementary works
are in progress.
iii. Nanashi Diversion Scheme:
Under this scheme, it is proposed to divert 1.00 MCM water. Dam work completed. Forest -
clearance process for link cut is in progress.
iv. Payarpada Diversion Scheme:
Under this scheme, it is proposed to divert 1.90 MCM water, Land Acquisition work is in
progress.
v. Kalmuste Diversion Scheme:
This scheme is located at Nashik District, Tal. Trambakeshwar near Dongargaon village on
local Nalla. Under this scheme, it is proposed to divert 0.69 TMC (19.54 MCM) water from
Damanganga Basin to Godavari Basin. The ICA of the project is 1984 hectare. The cost of
project is Rs. 49498 Crores (Price level 2022-23) a Benefit Cost ratio of 1.17.
Administrative Approval for the project received on 29/08/2023 by the Government of
Maharashtra. Forest Clearance procedure is in progress. Further Estimate Technical Sanction
procedure is in progress.
. Ambad Diversion Scheme :-
Under this project, it is proposed to divert 0.91 MCM water West flowing rivers to
Godavari basin. ICA of the project is 51 hectre. The cost of project is Rs. 10.328 Crores
(Price level 2021-22) with a Benefit Cost ratio of 1.52. Further tender procedure is in
progress and work order has been given to the work on date-09/09/2024.

—

v

vil. Chimanpada Diversion Scheme :-
Under this project, it is proposed to divert 0.82 MCM water West flowing rivers to
Godavari basin, ICA of the project is 111 hectare. The cost of project is Rs. 36.40 Crores
(Price level 2022-23) with a Benefit Cost ratio of 1.71. Administrative Approval of
Rs.36.40 Crores for the project received on 29/08/2023. Further tender procedure is in
progress.
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viil. Upper Vaitarna - Mukane Diversion Scheme :

Upper Vaitarana Mukane Gravity Diversion Scheme envisages construction of a
structure on right side of Upper Valtarana saddie dam Upper Vaitarana saddle dam runs
along ridge line of Vaitarana valley and Godavari valley, Valtarana River is west flowing
river and Godavari is east flowing river. The reservoirs of Upper Vattarana dam and
Mukane Dam are adjacent to each other separated by saddle dam. Mukane dam is located
at Mukane, Tal. Igatpuri, Dist. Nashik and is built on Aundha Nala, Audha Nala in the
tributary of the river Dama.

In order to reduce the water deficit in the Upper Godavari basin to some extent, this
scheme was accorded approval by the Government for diversion of 1.00 TMC water to
Godavari basin on 14.03.2012 with certain conditions. Also the Government of
Maharashtra, Water Resources Department has agreed to divert 16.50 TMC water from
Upper Vaitrana Dam to Godavari basin by marathi letter no. diwut 7 160 / 2020 / 16
f£.18/10/2021. In the meeting headed by Secretary, (Projects Coordination), Mantralaya,
Mumbai on 07/10/2020, the discharge and crest level of proposed diversion spillway
structure was finalized as 700 cumecs and 595.50 m respectively. Considering the above
facts, the CDO, Nashik, has proposed 2 radial gates of size 12m x 8m with crest RL as
595.50 m and a river sluice middle pier of size 1.2 m x 1.5m was proposed with crest RL of
592.00 m.

Technical sanction for the scheme has been given by CE, NMR, Nashik on 31.01.2022,

and the work order has been issued by letter dated 24/06/2022. The farmers are demanding
return of their 623 Hector of excess land acquired during the construction of Upper Vaitarna
Dam. The resolution to retwn this 623 Hector of land within the possession of water
resources department is approved in the 79"  Governing Council meeting of Konkan
Irrigation Development Corporation, Thane and as per the approved proceedings the
procedure to return to farmers excess land is in progress through Chief Engineer, Konkan
Region, Mumbai.

Despite of strong oppositions from project affected farmers, the work of the scheme has
been started in the field after positive discussions in coordination with MPs and locai
farmers. At present, the work of the scheme has been started and approximately 20% of the
work has been completed. Also, it is planaed to divert 1.0 TMC of water flowing from the
spillway of Upper Vaitrana Dam through the scheme, by June 2025.

Thus, overal} 5 river diversion schemes are in progress and 35.293 MM 3 (1.22 TMC) water

October 2024

is diverted in Godawari basin from Konkan region.
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5.0 Future water diversion scheme :
In addition to above river diversion scheme, 8 new schemes viz. Amboli Velung, Kapwadji,
Hivara, Samrada, Tolarkind, Khireshwar, Sadadaghat, Patharaghat river diversion schemes
are proposed. However, the project details are yet to be finalized.

5.1 Kapwadi Diversion Scheme:

Under this project, it is proposed to divert west flowing 0.21 TMC(6.00 MCM) water to
Godavari basin’s upper side of Darana Dam. The cost of project is Rs. 258.48 Crores
(Price tevel 2018-19) with a Benefit Cost ratio of 0.6.The proposal has been cleared on
6.04.2022by State Level Technical Advisory Commiitee, Nashik in it's] meeting. The AA
propesal is submitted to WRD,Govt of MH on date 13/04/2022 and the compliance of the
points raised on the same proposal vide Govt ltr dated 23.11,2023 is in progress at field
level.

GODAVARI STUDY GROUP Il REPORT | . Qctober 2024



Conclusion:

The Godavari Study Group II observed that overall 14 river diversion schemes are
completed and 30.52 MM? (1.08 TMC) water is diverted also, other 8 are in progress and
59.84 MM?(2.11 TMC) water is to be diverted, the details is shown in various charts.

The water available through river linking project shall be used to cater the deficit in
Jayakwadi project. For releasing the water available from river diversion / river linking
Project, to cater the deficit in Jayakwadi project the Govermment shall establish the
mechanism for measurement and distribution after the completion of river diversion / river
linking Project.

The quantum of water received in Upper Godavari basin shall be measured and such
quantum of water shall be released to Jayakwadi Project. However, a methodology for
determination of various losses to be considered for water available from river diversion
schemes shall be derived in due course.

In the Public Interest litigation No. 50/2022 at the Hon'ble High Court Bench at Chh.
Sambhaji Nagar, Dist: Chh. Sambhajt Nagar, the Petitioner has requested "to take immediate
steps to start the inter district, river linking project to transfer the water from Kokan region
to Marathwada region without diverting water in any of the dam of Nashik region and to
complete the schemes within stipulated period to provide the water to Marathwada region”.
However, the Study Grcjup Committee, has to state that the water transfer to the Marathwada
region through the upstream dams of Jayakwadi reservoir located in Nashik & Ahmednagar
Districts as they are adjoining districts between Kokan and Marathwada region.
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CHAPTER : 5
DECLARATION OF DROUGHT BY MRSAC, NAGPUR

1.0 Drought Overview:

Drought is a complex phenomenon that occurs primarily due to significant deviations in rainfall
from the normal and/or uneven spatial or temporal distribution. This deviation can adversely
affect crops over a single agricultural season or successive seasons. Defining drought precisely
and universally is challenging because of its multifaceted nature and varying characteristics across
different agro-climatic regions. Additionally, it is difficult to determine the exact beginning and
end of a drought.

Tn India, drought is generally considered to coincide with the monsoon season. The severity and
spread of this calamity depend on several factors, including the status of surface and groundwater
resources, agro-climatic conditions, cropping patterns, and the socio-economic vulnerabilities of
the local population.

There is no single indicator that can accurately forecast the onset and severity of a drought event
or its potential impacts. However, the impact of drought tends to be magnified in the event of

SUCCESSIVE OCCUITENCES.

A deficiency in rainfall leads to the depletion of soil moisture and a decline in surface and
groundwater levels. This, in turm, negatively affects agricultural operations due to the insufficient
availability of water for crops, particularly during critical stages of plant growth. The relationship
between rainfall quantity and drought triggers varies across agro-climatic zones in India. Although
deficient rainfali is generally seen as the primary cause of drought, the occurrence, spread, and
intensity are influenced by multiple factors, including climate change vulnerabilities, hydrological
and soil profiles, soil moisture availability, crop choices, agricultural practices, fodder availability,
and socio-economic factors.

Characteristics of Drought: The occurrence of drought is influenced by various factors, such
as cropping choices, agronomic practices, soil types, drainage, and groundwater profiles.
However, rainfall deficiency, coupled with spatial and temporal distribution, duration, and dry
spelis, are acknowledged as the most significant triggers for drought.
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Over-exploitation of groundwater and suboptimal conservation and storage of surface water
reduce the avai]ability of irrigation, particularly in years of rainfall deficiency. A steady decline in
per capita water availability for humans and animals, even in non-drought years, exacerbates the
situation. Out-migration of cattle and other animals from droughi-hit areas also intensifies
pressure on resources in surrounding regions.

Poor rainfall over successive years tends to compound the effects of drought by limiting the
recharge of surface and groundwater resources, the replenishment of scil moisture, and the
financial recovery of farmers, thereby hampering future agricultural investments.

2.0 Monitoring and Early Warning System:

Drought is a complex phenomenon, and careful monitoring along with early warning is crucial for
effective management. The objectives of a well-functioning monitoring and early waming system
are as follows:

1. Provide accurate and timely information on rainfall, crop-sown areas, soil moisture
{wherever possible), streamflow, groundwater levels, and lake and reservoir storage at
relevant spatial scale at the state, district, and sub-district levels.

2. Detect drought conditions as early as possible to implement District Agriculture
Contingency Plans and Crisis Management Plans. Declare drought based on objective

criteria.

The development and success of such a system depend on the coordinated efforts of all
stakeholders, including the Government of India, state governments, scientific institutions, and

farmers.

3.0 Key Variables for Monitoring Drought:
State governments monitor drought by collecting data on key variables, including:

» Meteorological Data: Rainfall, temperature, wind speed, and relative humidity.
« Weather Forecast: Short, medium, and extended-range forecasts.

« Soil Moisture.

« Sown Area/Crop Health/Stress.

» Satellite-Based Vegetation Index.

» Streamflow: Discharge levels.

» Groundwater Levels.
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» Reservoir and Lake Storage/Levels.
» Impacts: Distress sales, migration of cattle and humans, fodder availability, drinking water,
animal health, and employment opportunities in the agricultural sector.

Indices & Methodology for Drought Declaration

]

! 4 Drought Declaratlon
Mancisory Rainfall . - g e
Parampters Sesed i T B

Hm::m:m::ﬁ:&;mmmm:mmn::m:

! Crop Remate

! Situation | Sensing |

: | related . based

i . Indices DROUGHT Indices

i DECLARATION

- 3 ~ i
T —— : N

Vegetation Moisture Hydrology Area sown

Tab_l_e_:_ I_(t_a_y_ \e_’a_r_i_z_iblgs_, Indicators, and Sources of Data f_or ]?rou_ght_

' Sr.No Key Variable Indicator/Index Sources of Data
1 Rainfall B ~ Rainfall Deviation/SPI " IMD, State Govt.
2 Crop Sown Area Deviation from Normal ~ State  Govt. .(Dept. of |
| Agriculture) |
3 Satellite-Based Crop NDVI, NDWI Deviation from MNCEC, NRSC, ISRO, State |
_ Cond_i_tio_n o Normal, VCI of NDVI/NDWI Remote Sensing Centres
4 Streamflow SFDI - CWC/India-WRIS
3 Gr_oundWater Levels ~ GWDI CGWB
6 Reservoir Levels ~ RSI ' CWC, Trrigation Dept., Water

Resources Dept.
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4.0 Process for the Determination of Drought:

The complexity of drought cannot be captured by a single indicator; it requires
comprehensive data analysis from several parameters, with rainfall being the most critical. This
must be supplemented by field verification. The steps for determining drought are as follows:

Process Flow of Kharif Drought Declaration

Orset | Mandatory Parameters
ee .-) ¢

Dailyanalysis ' % Month al
Df',«’ da", ~_ 1

STEP-1

Dy spellfor
iHeaVViS gl

Natrixanalysis
ForTriggsr-1

Impact Parameters

Remaote Sensing
based nclicss

_____ Investigation for
Trigger-2
. Verification of Drought severity
1 using mobile app
B
(%] e
MahaMADAT mobile app > Refurto highar
commiitee

Step 1: Mandatory indicators (e.g., rainfall deviation, SPI, or dry spell) will be considered using
the matrix provided in the table to assess if the first drought trigger is activated.

Table : Matrix for Rainfall Deviations and Dry Spells (Tngger—l)

Rainfall Deviation/SPI Dry Spell Drought Trigger

Deficit or scanty rf / SPI <-1 Yes Yes
Deficit or scanty rf / SPI<-1 No Yes, if rainfall is scanty or SPI <-1.5, otherwise No
Normal rf / SPI >-1 Yes Yes
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Step 2: In the event that first drought trigger is set off as per Step-l, impact
indicators will be assessed as per the matrix in table below.

Table : Matrix for Impact Indicators (Trigger-2)

' Mandatory Indicators " Impact Indicators Category of Drought
i Rainfall Indices Agrlculture :
. Remote Sensing Sonl Moistare Hydrology

Ramfall Dewatlon (RF Dev) or SPI Crop Area Sown N VCI or NDVI & NDWI Dev:atlons

The states may consider any three of the four types of impact indicators {one from each category)
to assess the drought's severity and make a judgment.

4.3 Declaration of (Kharip) Drought: Typically, the declaration of kharif drought should not be
made later than October 31st each year. Rainfall deficiency, based on rainfall deviation or SPI,
and the dry spell remain mandatory for declaring drought. In cases where seasonal conditions
suggest drought-like situations, early drought declarations may be carried out in August. The
deficit rainfall in June and July, coupled with prolonged dry spells and significant reductions in
crop-sown areas, can frigger an ecarly drought declaration. Among the tmpact indicators, a
reduction in crop-sown area or failed sowing, MAI, groundwater, or reservoir water levels are
particularly important. NDVI is less effective when canopy coverage is low, so in such cases,
NDWI, a surface wetness indicator, is preferred over NDVIL.

5.0 Integration of Water Release & MahaMADAT plug in Software:

Project execution workflow is elaborated below:

*+ The precise determination of the storage [evels within the command areas of dams
situated upstream of Jaykwadi (Jayakwadi Dam) and those within the Jaykwadi project
area is conducted annually on the 15th of October using the PRAVAH App. This process
involves utilizing the PRAVAH App functionalities to calculate the exact quantum of
storage available in these dams, ensuring accurate data retrieval and analysis for effective

water management strategies.

o A Water Resources Department (WRD) officials will be responsible for furnishing the
necessary data concerning the kharif utilization of each dam and the requirements for non-
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irrigation purposes, including drinking and industrial usage, for dams situated upstream of
Jaykwadi (Jayakwadi Dam).

¢ MRSAC will provide the list of circles under drought with the help of MAHAMADAT
software. WRD will provide the water utilization data for fodder growth for each circle,
based on which MRSAC will calculate exact amount of water required for growing the

fodder for the quantum of livestock in each circle.

*  MRSAC will provide precise calculations regarding the amount of water to be released,
taking into account various factors such as the prevailing drought conditions, the storages
in dams i.e., Jaykwadi and upstream dams levels as of October 15th, the utilization of
water during the kharif season, and the requirements for non-irri gation purposes, including
drinking and industrial usage. Additionally, the irrigation requirements, as determined by
the GSG comumittee, will also be factored into these calculations. This comprehensive
approach ensures effective water management and allocation in accordance with the
prevailing conditions and demands.” After receipt of all data and considering all practical
situation the Executive Director, GMIDC, Ch. Sambhajinagar will take the final decision

for release of water through various complex.

* The work will be executed in several phases:

* Phase I: Collection storage, utilization and drought data

¢ Phase I Prepération of the release water analogy

* Phase III: Conducting trial runs using historical data from 2015,
2018, and 2024

» Phase IV: Updating the software module based on the results of
the trial runs, if necessary

* Phase V: Running the software annually and update software as

per experiences result & outcome.
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rahsils | Revenue Circle
& Villages)

(Medium | Severs)

o With the help of skilled software developers who will collaborate with MWRD officials to
accurately determine the amount of water to be released. This determination will be made
after assessing the severity of the drought situation in the command areas of Jaykwadi
(Jayakwadi Dam)& Upstream dams of Jaykwadi. MRSAC will develop specialized
software that takes into account five key parameters related to drought, as well as the
storages of all dams within the study area and the utilization of water for Kharif crops and
non-irrigation requirement also irrigation requirement as per prevailing strategy of G.S.G.
report.at each dam by October 15" of every year. The software will be designed to operate
autonomously, without requiring human intervention, streamlining the process, and

ensuring accuracy in water release decisions.
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Methodology elaborated above will ensures a systematic approach to water management,
leveraging technology and collaboration between MRSAC and WRD to optimize water

utilization and mitigate the impacts of drought in the region.
6.0 PRAVAH

PRAVAH 1s application developed by WRD for capturing water level, rainfall,
discharge released and evaporation data of major, medium and minor dams. PRAVAH
application is Web and mobile based. Web version is compatible with all browsers in
market Mobile version is currently available for Android Users.

The Dam in-charge-officers can update daily lake level, rainfall, discharge, and
evaporation data through PRAVAH application. Access rights for data entry are given to
Division level. Section offices, sub division offices and Division offices have access rights
for data entry by using Division login ID. Dams are mapped in application as per their
Jurisdiction. Administrative hierarchy of WRD from IDC level to Division level is mapped
in application. PRAVAH application have different reports and dashboards in it. From data
captured in application different kind of analysis can be done.

Application is also integrated with Real Time Data Acquisition System(RTDAS) in
Krishna and Bhima basin, sensors installed at Major dams under RTDAS system captures
lake levels at different intervals and shares that data to PRAVAH application also. The
content tables of dams are incorporated in application, Application calculate Dam Storage
based on lake level entered in application, and captured it in Daily storage report.

As on date 2997 dams(138 Major, 260 Medium and 2599 Minonare included in
PRAVAH application. Application has facility to add or delete dams in it. Daily storage
report generated through PRAVAH consist of summary of Revenue region wise Major,
Medium, Minor and state total storage details. It, also, gives Revenue region wise and
Districts wise storage details of all major dams. Daily Storage repott is available in English
as well as Marathi language. it is published Daily on WRD Website.

7.0 Revenue Mandal and Fodder requirement during Drought Management:
1) The Godawari Study Group-II has collected information regarding revenue circle / taluka /

district of command area of Mula, Pravara, Gangapur, Palkhed, Darna and Shivana
Complexes situated in the upstream of Jayakwadi Project and Jayakwadi Project
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comprising of Jayakwadi Left Bank Canal and Right Bank Canal etc. in the Upper
Godavari sub-basin.

2) This revenue circle wise data of projects command area is proposed to be considered
while release of water from upstream projects. A complex having drought situation will
be studied separately again in order to meet the drinking water demand for concem
population and livestock in that complex.

3) Also, this revenue circle wise information is key element which will decide whether
additional water for drought management is to be released from upper reservoir to
Jayakwadi project or not? based on the overall drought area of all the circles taken
together and considering the overall drought situation in Upper Godavari Basin.

7.1 Fodder requirement in drought management.:

-

Most of the people in villages depend on Animal Husbandry for mitk and milk products.
During drought situation, there is a direct impact on Livestock which in turn affects
animals health, their reproductive power and milk production etc. Thus, it 1s a
responsibility of administration to provide domestic water and fodder requirements for
these livestock.

The various circulars of Commissionerate of Animal Husbandry were referred to calculate
the requirements of fodder of livestock. As per these circulars, fodder requirements of 18
kg per day and Skg per day is considered for big and smal} animals respectively. Based on
this, further requirementis of area to be irrigated is worked for producing this quantity of
fodder in command area and in turn the water requirements to produce this quality of
fodder requirement in drought situation.

With the help of this information, if there is drought situation in  upstream and downstream
area Jayakwadi project, the drought area of the revenue circie will be considered for that
area, the water required for fodder to the livestock such as cows, buffalos, poultry Farm efe. ) is
to be calculated on the basis no. of livestock per Sq.km. and their fodder requiremient and
then water required to produce this fodder requirements during drought situation so that
suffictent fodder is available for ltvestock.

Aaccordingly, GSG IT has calculated water required per Sq.km to produce fodder for
the districts in the command of Upper Godavari Sub-basin. The details of further
requirements for livestock is given in Annexure.
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7.2 Water requirement for contingent reservation :

The complex / groupwise average of contingent reservation for all dam Complex / group
in the upper area of Jayakwadi and Jayakwadi project for year 2015, 2018 and 2023 has
been calculated for software purpose, MRSAC, Nagpur for the inclusion in water
release calculation as per strategy. This water required for contingent reservation is to be
kept as reserve in the complex / group or Dam before release of water as per strategy.
Since the meeting for contingent reservation under the Chairmanship of Hon. Guardian
Minister is normally held after 30th October i.e. after the decision of release of water
from upstream reservoir complex to Jayakwadi Project, this will ensure that water
required for contingent reservation is kept in reservoir as token for drought prone area.

The water needs for fodder crop and contingent reservation (average token provision)
for this area (upstream of Jayakwadi) should be adjusted from the total water Source
from upper part of Jayakwadi and adjusted to the command area requirement of
Jayakwadi.

-XOX-
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CHAPTER- 6

DISCUSSION AND CONCLUSIONS

1.0 Upper Godavari (upto Jayakwadi dam ) sub-basin:

The catchment area of Godavari river up to Jayakwadi dam is designated as Upper
Godavari (up to Jayakwadi dam) sub-basin. Total geographical area of this sub-basin is 21,774
Sgkm. Mula, Pravara, Kadwa, Darna, Kadava, Dodni, Shivna are main tributaries in this sub-basin
upstream of Jayakwadi dam.

The Upper Godavari Sub-basin includes the entire catchment of the Godavari river from
its source to Jayakwadi dam including the catchment areas of the Pravara river, Mula river and
that of all other tributaries which falls into the Godavari river in this reach. The Jayakwadi dam
is located exactly at the border of the sub-basin. Large number of major, medium, minor
irrigation projects, K T weirs, local sector schemes are constructed in this sub-basin. The
prominent reservoir systems/complex are namely, Mula complex, Pravara complex, Godavari —
Darna complex, Gangapur complex, Palkhed complex, Shivna Comlex Remaining up to
Jayakwadi dam and Jayakwadi dam. The Satellite imagery of sub-basin is shown in Fig-1.

The system wise (complex) details such as name of major & medium projects, number of
M I projects & KT weirs, their storage capacities, irrigation water use, non-irrigation demands,
observed yields at various location sect., are presented in Annexure — 1 to 7. The complex wise
water planning aspects are described as under:

Fig:1 Satellite Imagery of Upper Godavari Sub Basin
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2.1 Mula complex:
This complex consists of Mula major project and Mandhol medium project.
Mula Dam: Mula dam is located at Baregaon Nandur, Tal.Rahuri of Ahmednagar district.
The dam is constructed across Mula River. Mula Dam is completed in 1971.This project is

planned for 70% dependable yield. In planning, the carry over storage of 28.32 MCum is
provided.

: Mula Dz;'m

The irrigable command area (ICA) is 82920ha.which comprises of:

a) [Mula Right Bank Canal $ 69534ha.
b) Mula Left Bank Canal : 10121ha.
¢) Wambori Pipe Chari - 3015ha.
d) Bhagda Pipe Chari 250ha.
Total : 82920ha.
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In the scheme “c & d”, water is lifted from reservoir and delivered in percolation tanks
and K.T. Weirs through Wambhori and Bhagda Pipe Chari. The cropping pattern of this
project is eight monthly having 44% Kharif and 57% Rabi. The design water use from

this project is 704.61 MCum. The sanctioned non-irrigation uses are as under:

The provision for non-irrigation use in the project planning is 59.12 MCum.

Sr. No Particular GSG-1(2013) GSG-II (2024) % increase /
Sanctioned Active scheme decrease
scheme
a Domestic use 95.27 MCum 86.07 Mcum (-)9.65
b Industrial use 15.09 MCum 7.29 MCum (-)51.68
Total 110.36 MCum 93.36 MCum (-} 15.40

Percentage decrease mainly is due to ,

1) In the year 2013 total sanctioned schemes were considered whereas in 2024 only
Active schemes are considered.

2) Reduction in sanctioned Quota of Mula Sugar Factory, Rahuri & Dnyaneshwar Sugar
factory, Bhenda Tal — Newasa.

Mandhel dam :Mandhol medium irrigation project is located near village Karjule
Hariya,Taluka Parmer of Ahmednagar district, across Mandhol nalla , a right bank
tributary of Mula river. The live storage is 8.78 MCum. The cropping pattemn of the
project is 8 monthly. The design water use is 13.15 MCum.

Besides these projects, there are large number of state and local sector minor irrigation
schemes and K.T. weirs located in this complex. The live storage capacities and design
water utilizations of these projects are given in Statement-5.
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The sanctioned non- irrigation uses are as under:

The provision for non-irrigation use in the project planning is 0.00 MCum.

S.N. Particular GSG-1(2013) GSG-II (2024) % increase/decrease
Sanctioned scheme Active scheme
1 Domestic use 1.23 MCum 1.23MCum 0.00
2 Industrial use 0.00 MCum 0.00 MCum 0.00
Total 1.23 MCum 1.23 MCum 0.00

2.2 Pravara complex :

This complex consists of two major dams, namely Bhandardara, Nilwande and two medium

projects namely Adhala and Bhojapur.

GODAV/

Bhandardara dam:
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This dam is completed in 1926 on Pravara River. This project is planned for 75% dependable
yield. The water is let out from Bhandardara dam _

through river to Ozar pickup weir. Ozar pickup weir is constructed in the year 1872.There are
two main canals both take off from the pick- up weir namely Pravara Right Bank Canal and
Pravara Left Bank Canal.

The annual design water use from Bhandardara Project is 434.67 MCum. The sanctioned non-
irrigation uses areas under:

SN Particular GSG-1(2013) GSG-II (2024) % increase/decrease
Sanctioned scheme Active scheme
1 Domestic use 43.33 MCum 45.19MCum (+)4.11
2 Industrial use 23.42 MCum 23.12MCum (-)1.28
Total 66.75 MCum 68.31 MCum (+)2.34

There is no provision for non-irrigation use in project planning of Bhandardara dam.

Nilwande dam
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Nilwande dam is situated on Pravara River 20 Km downstream of Bhandardara dam and
Upstream of Ozar pick up weir. This dam is located near Village Nilwande of Ahmednagar
District. There are two canals having length of 85 Km and 97Km having total irrigable
Command area of 64260 Ha. The project is planned for 50% dependable yield. The design water
use from the project is 326.06 MCum. The project planning provides for non-

irrigation(Domestic) use of 13.15 MCum.

S.N Particular

G8G-I (2013)
Sanctioned scheme

GSG-II (2024)
Active scheme

% increase/decrease

1 Domestic use 13.15 MCum 13.15MCum 0.00
2 Industrial use 0.00 MCum 0.00 MCum 0.00
Total 13.15 MCum 13.15 MCum 0.00

Adhala dam: Adhala is a medium project constructed across river Adhala, tributary of river
Pravara, near village Deothan in Akola Taluka of Ahmednagar district. The project was
administratively approved inl1966.This project is having its independent command area. The
annual design water use of the project is 38.73 MCum. The project planning provides for non-

irrigation Domestic) use of 0.00 MCum.

S.N Particular

GSG-1 (2013)
Sanctioned scheme

GSG-II (2024)
Active scheme

% increase/decrease

1 Domestic use 3.32 MCum 1.82MCum (-)45.18
2 Industrial use 0.00 MCum .00 MCum 0.00
Total 3.32 MCum 1.82 MCum (-)45.18

Bhojapur dam: Bhojapur is a medium project constructed in 1972-73 on Mahalungi river,
tributary of Pravara River near village Sonewadi, Taluka Sinner of Nashik district. The project is
planned for 50% dependable yield. The design water utilization is 20.30MCum.Besides these
projects, there are large number of state and local sector minor irrigation schemes and K.T. weirs
located in this complex. The live storage capacities and design water utilizations of these projects
are given in Statement-5.The project planning provides for non-irrigation(Domestic) use of 2.57
MCum.
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S.N Particular GSG-1(2013) GSG-II (2024) % increase/decrease
Sanctioned scheme Active scheme
1 Domestic use 2.57 MCum 3.04MCum (+) 18.28
2 | Industrial use 0.00 MCum 0.00 MCum 0.00
Total 2.57 MCum 3.04 MCum (+) 18.28

2.3 Gangapur complex: This complex consists of Gangapur major dam and two medium
dams, namely (i) Kashyapi (ii) Gautami Godavari

Gangapur dam
——

Gangapur dam: A project for constructing dam across river Godavari near village Gangapur,
Taluka and District Nashik was sanctioned by Government of Bombay in1949.The project
comprises:

1) Construction of dam on Godavari River to store155.75 MCum (5.5TMC) of water.

2) Construction of Left bank canal to utilize about 104.78 MCum (3.7TMC) of water.

3) Remodeling of existing Godavari canals to utilize 50.97MCum (1.8 TMC of water.

In the second stage, the storage was increased from 155.75 MCum (5.5TMC) to 203.8MCum
(7.2TMC) by constructing spillway gates and raising height of dam. The carryover storage of
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11.64 MCum. is provided. Additional storage is to be utilized by Nashik Left Bank Canal and
newly Nashik Right bank Canal.

Kashyapi dam: Non-irrigation use at the time of planning of Gangapur Project was only 2.83

MCum in original project report. Presently, the non-irrigation use is increased to 217 MCum
annually. So, to augment Gangapur storage, the Kashyapi dam having live storage capacity of
51.75 MCum, was built to stabilize irrigation requirement. This project was administratively
approved by Government in 1985. This dam is constructed across river Kashyapi, a left bank
tributary of Godavari, near village Dhandegaon in Taluka Nashik of Nashik district. The annual
design water utilization is 55.31MCum.There is no separate canal system for this project. The
project is completed in the year 2006.
Gautami Godavari dam: The purpose of construction of this dam is also to augment
Gangapur storage as non-irrigation requirement through Gangapur dam is increased from
2.83MCum to 217 MCum. The Gautami-Godavari dam, having live storage capacity of 52.93
MCum was built in the year 2010 to stabilize the irrigation and non-irrigation requirements of
Gangapur dam. The dam is constructed on Godavari river near village Andharwadi which is a part
of village Beze, Taluka-Trimbakeshwar of Nashik district. The design water utilization is
proposed for Gangapur system. There is no separate canal system for this project.

Gangapur complex, the design water uses from above four dams (Gangapur, Kashyapi, Gautami)
is 265,80MCum. The sanctioned non-irrigation uses from the Gangapur complex are as under:

Now as Kikwi Project is not constructed yet, it is excluded from Gangapur Complex. Then total
Design use is now 265.80 MCum.

S.N Particular GSG-1 (2013) GSG-II (2024) % increase/decrease
_ Sanctioned scheme|  Active scheme
a | Domestic use 131.21MCum 157.58MCum (+)20.09
b | Industriai use 55.56 MCum 59.42 MCum (+)6.95
Total 186.77 MCum 217.00 MCum (+}16.18

Due to Increase in the demands of Domestic & Industrial use Jhere is 16.18 % increase as
compared to 2013,
The provision for non-irrigation uses in the project planning is 36.81 MCum.
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Besides these projects, there are large number of state and local sector minor irrigation schemes
and K T weirs located in this complex. The live storage capacities and design water utilizations of
these projects are given in Statement-5.

2.4 Godavari-Darna complex:
Initially, a weir with existing canal system had been constructed just at confluence of river
Godavari and Kadava, upstream of village Nandur Madhameshwar, Taluka Niphad of Nashik
district. In the year 1907 to 1916, Canal system known as “Godavari canals” is functioning since
then. The system is fed by storage constructed on river Darna, a right bank tributary of Godavari
about76 Km upstream of Nandur Madhameshwar (N.M weir) weir.
Darna Dam

Darna Dam

The Darna dam having live storage of 219.82 MCum was constructed during the year 1907 to
1916.The canal system is also partly supplemented by Gangapur storage to the extent 0f34.27
MCum and Waldevi medium project to the extent of 16.14 MCum. To utilize the additional
quantum of water available up to N.M. weir, it was necessary to have additional live storage
capacities. Four storages are planned on rive Darna and its tributaries upstream of N.M. Weir.
They are:

1)Bham dam across river Bham, a right bank tributary of Darna near village Kaluste,
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2) Bhavali dam across river Darna, just down stream of village Bhavali,
3) Waki dam across river Waki, downstream of vitlage Kurnoli,
4) Mukane dam across Aundha Nalla near village Mukane.

All these four dams are situated in Igatpuri Taluka of Nashik district. The water stored in
these four storages along with the existing Darna reservoir, partly supplementing from existing
Gangapur storage and the runoff from the rivers from uninterested catchment, will be utilized for
the irrigation of existing Godavari RBC and LBC as well as a newly constructed LBC off-taking
from N.M. Weir, known as Nandur Madhameshwar express canal. Out of above four new
storages, only the Bhavali storage is having independent irrigation of about 1053 Ha. The design
water utilizations including newly constructed N. M. express canal of this complex are as under:

S.N. Name of Dam 2013 water use 2024 water use
a Bham dam 8.78 MCum 10.18 MCum
b Bhavali dam 18.64MCum 17.06 MCum
c Waki dam 12.85 MCum 18.16 MCum
d Dama dam 47.89MCum 56.91 MCum
e Mukane dam 102.46MCum 105.00 MCum
f Godavari canals 442.24MCum 362.45MCum
g N. M. Express Canal 445.05MCum 317.37 MCum

Total 1077.91MCum 887.139 MCum

Besides above storages/dams, there are three more dams in the catchment upstream of N M
Weir, namely Kadwa project, Alandi project and Waldevi project. They are having independent
canal system. Waldevi project is having its own canal system and supplementing the water of
16.14 MCum to Godavari canals.

Kadwa dam: A major irrigation project having storage on Kadwa river, a right bank tributary of
Darna River near village Pimpalgaon Dukra, Taluka-Igatpuri of Nashik district with a direct Right
bank canal to irrigate 10320 Ha. of land from Igatpuri, Nashik, Sinner, and Niphad Taluka. Live
storage capacity is 52.9OMCum.The dam is completed in the year 1991-92, The design water use
of the project is 80.70 MCum. There is a planning to construct a new dam, called Upper Kadwa,
located upstream of the existing Kadwa dam, having design live storage of13.69 MCum.

However, the works are not yet started.
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Waldevi dam: Waldevi is a medium river project constructed across river Waldevi near village
Pimplad, Taluka and District Nashik. It is an irrigation cum water supply project to irrigate an area
of 1481, Ha. and to supplement water of 16.14 MCum to Godavari canals and some domestic
water supply to MIDC Nashik. Live storage capacity is 32.06 MCum. The dam is completed in
2003-2004.

Alandi dam: Alandi project is constructed across Alandi river, a left bank tributary of Godavari
River near village Sakotiwadi (Davi) in Dindori Taluka of Nashik district. This is a medium
irrigation project to irrigate 6296 Ha. of land in Nashik district. Live storage capacity is 27.47
MCum. The project 1s administratively approved by Government in 1974.The project is
completed in1982.The annual design water utilization 1s 40.67 MCum.

In Godavari-Damna complex, the design water use1034.26.The sanctioned non-irrigation uses
from this complex are as under:

S.N. Particulars GSG-1(2013) GSG-I1(2024) | % increase / decrease
Sanctioned scheme Active scheme
| Domestic use 92.10MCum 203.58 MCum (+)121.30
2 Industrial use 21.96MCum 23.24 MCum (+)5.83
Total 114.06 MCum 226.82 MCum (+)98.86

The provision for non-irrigation uses in the project planning is 72.76 MCum, besides these
projects, there are large number of state and Local sector minor urigation schemes and K.T. weirs
located in this complex. The live storage capacities and design water utilizations of these projects
are given in Statement-5. '

2.5 Palkhed complex:
Palkhed complex comprises of six dams namely Karanjwan on Kadava river, 2) Palkhed on
Kadava river, 3) Waghad on Kolwan river,4)Punegaon and Ozarkhed on Unanda river, 5) Tisgaon
on Parashari river. Kadava river is a major tributary of river Godavari and Kolwan, Unanda and
Parashari are the tnbutaries of Kadava river of which Kolwan and Unanda meets river Kaadava
U/s of Palkhed dam. Parashari river meets river Kaadava on the D/s of Palkhed dam. All the 6
dams are located in the Dindori Taluka of Nashik district and their command area is spread in
Dindori, Niphad, Yeola, Chandwad, Kopargaon and Vaijapur Taluka. Qut of 6 dams, Waghad,
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Karanjwan and Palkhed are designed at 75% dependable yield. The project was originally
administratively approved in the year 1966. In original project report, Tisgaon and Punegaon were not

part of Upper Godavari project. They were added in thel*'revised administrative approval report.

Karanjwan Dam

As per planning, the water for Palkhed canals is taken from Palkhed dam -Karanjawan & Waghad
Dams (apart from their respective use) feed water to Palkhed dam for utilization through Palkhed
Right & Left Bank Canals. Ozarkhed canal uses water from Ozarkhed dam & Tisgaon dam
through Tisgaon R.B.C. (feeder canal).Tisgaon is a feeder dam to Ozarkhed Left Bank Canal
through its 420-meter long Tisgaon Right Bank canal (13" Km of O.L.B.C.). The design water
utilization from this complex is 468.41 MCum.

The sanctioned non-irrigation uses from this complex area as under:

S.N Particular GSG-1(2013) GSG-II (2024) % increase/decrease
Sanctioned scheme Active scheme
a Domestic use 27.92MCum 55.37 MCum (+)98.31
b Industrial use 6.30 MCum 9.95 MCum (+) 57.93
Total 34.22MCum 65.32 MCum (+) 90.88

The provision for non-irrigation uses in the project planning is 20.65 MCum

Besides these projects, there are large number of state and local sector minor irrigation schemes
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and K.T. weirs located in this complex. The live storage capacities and design water utilizations of
these projects are given in Statement-5

2.6 Remaining up to Jayakwadi dam:

The water utilizations of Projects/Schemes located down stream of Mula dam, Zar weir,
N.M.weir, and up stream of Jayakwadi dam are considered in this complex. There are 7 Medium
irrigation projects located in Marathwada region ;namely Tembhapuri, Dheku, Kolhi, Narangi,
Bor-Dahegaon, Ambadi and Shivana Takli. Besides these projects, there are large number of state
and local sector minor irrigation schemes and K.T. weirs located in this complex. The live storage
capacities and design water utilizations of these projects are given in Statement-5. The
Bramhangavan lift irrigation scheme — II is also planned on backwater of Jayakwadi reservoir as
against the old defunct lift irrigation schemes. The water utilization of this scheme is 85.00
MCum. The administrative approval is given by Godavari Marathwada Irrigation Development
Corporation, Chh. Sambhaji Nagar in the year 2009.The water utilizations of all these schemes are
given below:

1. Seven Medium Projects (Shivna Complex) 124.99 MCum
2. Minor Projects (State) (45Nos. ) 108.46 MCum
3. Minor Projects (local sector) (93Nos.) 28.25_MCum

f Total 261.70 Mcum
2.7 Jayakwadi dam (Jayakwadi):

Paithan Dam I

gty As T s

Jayakwadi dam is located on Godavari River at upstream of Jayakwadi town, Dist. Chh.
Sambhaji Nagar. This dam is a part of Jayakwadi Project Stage — I. The reservoir created
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behind the dam is named as *“Nathsagar” which has submerged 35000 Ha .of land covering 118
villages. These villages have been shifted and rehabilitated at safe places. This has affected
the population of 77000 souls. The design water utilization from this dam is
2618.59MCum.The details of Jayakwadi Project are described in para 3.0 below.

Govermnment of Maharashtra, Water Resources Department vide Memorandum No.IPM/ 1574/
49521/IM-1(1371)dated 21.6.1978, had allocated water from backwater of Jayakwadi
reservoir to the extent of 144.42 MCum (5.10 TMC) for the Tajanapur (Shevgaon) and
Bramhangavan lift irrigation schemes benefitting the project affected/resettled persons.

The sanctioned active non-irrigation uses from the reservoir are as under :

S.N Particular GSG-I (2013) GSG-II (2024) % increase/decrease
Sanctioned scheme Active scheme
i Domestic use 283.27 MCum 401,90 MCum (+341.88
2 Industrial use 160.74 MCum 117.27MCum (-)27.04
Total 444,0I1MCum 519.17 MCum (+)16.93

There is no provision for non-irrigation use in the original project planning of Jayakwadi dam. As
per revised water planning the provision is 194,10 MCum

2.8 MLI. Schemes (Local Sector):
There are large number of Minor irrigation projects and K.T.weirs planned and constructed by
Local Sector Department in this sub-basin. Government has also given the priority for water
conservationist present study, the schemes having annual water utilization more than 0.15 MCum
(3 Mcft) have been only considered in the respective complex.

3.0 Jayakwadi Project:
Jayakwadi Project on the Godavari River with a catchment area of about 21,774 SgKm. is a
multipurpose project of Maharashtra State for irrigating net irrigable area to the tune of 2,77,207
Ha. in Chh. Sambhaji Nagar, Beed, Parbhani & Nanded Districts of Marathwada Region. The
Jayakwadi Project Stage-1 was originally administratively approved by Government of
Maharashtra vide Resolution No.PIM 3164/103171-IP (Cell), Bombay, dated 13.01.1965.The
Project was cleared by Planning Commission, Govt. of India vide letter No.I11-2(23)/64 — & P
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dated 03.02.1965. This Project was completed in the year1976.

3.1 The Jayakwadi Project Stage-I :

Jayakwadi Reservoir on the Godavari River above Jayakwadi town with the gross storage capacity
2909.04 MCum (102.73TMC) & live storage capacity 2170.935 MCum (76.66 TMC).

Jayakwadi Left Bank Canal starting from the Jayakwadi Dam 208 Km. in length to cover the
gross command and net irrigable area of 204050 Ha. & 141640 Ha. respectively.

Planning Commission, Govt. of India in letter dated 03.02.1965 suggested that the Jayakwadi
dam with its Left Bank Canal only be taken up as Jayakwadi Project Stage-I and the remaining
components of the project be covered by a separate report as Jayakwad: Project Stage-
Il Accordingly, Jayakwadi Project Stage —II originally administratively approved by Govt. of
Maharashtra vide Resolution No.PIM 4973/43043 — IPI, Sachiwalaya, Mumbai dated
25.05.1974. The Stage-II was cleared by Planning Commission, Govt. of India vide letter No. 1I-
15 (1)(14)/76-1&CADdated 02.06.1976.

3.2 Jayakwadi Project Stage-1I :

a) Majalgaon Reservoir on the Sindaphana river, a tributary of the Godavari River near Majalgaon

b}

town with the gross and live storage capacities of 444.65 MCum (15.70TMC) & 311.30 MCum
(10.99TMC) respectively and Majalgaon Right Bank Canal 165 Km. long with gross command
and net irrigable area of 131520 Ha. &93885 Ha. respectively.

Jayakwadi Right Bank Canal starting from the jayakwadi dam 132 Km. in length to cover the
gross command and net irrigable area of 59892 Ha. & 41682 Ha.respectively.

The original project report of Jayakwadi was prepared in the year 1964.The project has been
planned for 75% dependable virgin yield. Jayakwadi catchment was almost virgin {with the
existence of Gangapur, Bhandardara & Dama dams only). As per revised project report 1985,
75% dependable annual virgin yield was estimated 5566 MCum (196.56TMC) up to Jayakwadi
dam in which the upstream utilization was 3270 MCum (115.50 TMC) and 2564.7T MCum
(90.57TMC) for Jayakwadi including regeneration of 245.25 MCum (8.66 TMC) from upstream
utilizations.
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The water utilizations from Jayakwadi dam are planned as under:

Sr. Name of scheme As Per As Per revised
No. original water planning
project water water
utilization in | utilization in
Mm3. (1985) | Mm3. (2018)
1 |Jayakwadi Left Bank Canal 1075.54 978.55
2 |Jayakwadi Right Bank Canal 318.22 255.73
3 |Jayakwadi Dam Evaporation 664.83 323.10
4 |Diversion to Majalgaon Dam 560 299.42
5 |Domestic Water Use 0.00 117.956
6 |Industrial Water Use 0.00 76.145
7 |Lift Irrigation Schemes on Backwater of Jayakwadi Dam
1 .Brahmgvhan Lift hrigation Scheme-T (3205 ha) 0.00 27.527
2 Brahmgvhan Lift Irrigation Scheme-11 (15312 ha) 0.00 90.07
3. Tajnapur Lift Irrigation Scheme-I (2744 ha) 0.00 .45.622
4. Tajnapur Lift Irrigation Scheme-II (6960 ha) (.00 61.41
5. .Brahmgvhan Lift Irrigation Scheme-TIT (10000 ha) 0.00 55.00
6. Common & Individual Lift
a) Ramkrishna Godavari Lift Irrigation Scheme (4400 0.00 25.87
Ha.)
b) Shri Datta co-uplift Irrigation Scheme.(405 Ha) 0.00 2.38
¢)Sanjivanee Lift Itrigation Scheme  ( 47Ha) 0.00 0.28
d) Individual Lift Irrigation Scheme 0.00 259.15
Total 2618.59 2618..21
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There is no provision for non-irrigation use in the project planning of Jayakwadi dam.

The storage (Live) planning of Jayakwad: dam is done considering utilizations through canals

with only 20% Kharif requirement, fair weather lake losses, 560MCum diversion to Majalgaon

dam in bad years of Majalgaon is changed to 299.42 MCum. and carry over provision of 381.70
MCum. The Post Monsoon flow (151.77MCum) and regeneration at 7.5% of upstream
extractions (243.52 MCum) is accounted while deciding the storage. The design live storage is
2170.935 MCum (76.66 TMC).

3.3 Live Storage Calculations for Jayakwadi Dam:

Sr. No. Particulars As per the original A.A. As per actual
Live storage capacity observation in last 20
years
| Fair Weather utilization MCum MCum
A | Jayakwadi Canals 1124.27 1451.69
B | Fair weather lake losses 440.78 255.25
C | 20% Kharif requirement 53.88 69.97
D | Carry over provision As 381.70 267.00
per TAC note 1976
Sub Total 2000.63 2043.91
II Less
A | Post Monsoon Filow 15177 43.10
B | Regeneration @ 7.5% of 243.52 0
u/s extractions
Net Requirement 1605.34 1995.81
Add for Maximum 560 227.17
diversion to Majalgaon in
bad years
Live Storage required 2165.34 2223
Live Storage Provided 2171.00 2171
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As per the data submitted by S.E. CADA, Chh. Sambhajinagar, it is seen that observed post
monsoon flow is 48.10 MCum and observed regeneration flow is 0.0 MCum. as compared to
151.77 MCum and 243.52 MCum respectively, this shows over estimation of water availability at
planning stage. Hence, the water requirement of live storage of Jayakwadi project doesn’t fulfill
the requirements as per original administrative approval (1965). Hence, the provision of post
monsoon flow, regeneration and carry over of 381 MCum needs to be verified & necessary

corrective steps shall be taken to review the Jayakwadi Project live storage planning,

4.0 Discussion of Terms of References

The first and main Terms of Reference for Godavari Study Group - I is “To formulate
guidelines for integrated operation of reservoirs during filling period in Upper Godavari (up to
Jayakwadi dam) sub-basins that likely water scarcity situation in Jayakwadi dam may not be
attained.” In the Water Availability Studies of year 2004, Central Designs Organizations, Nashik
has estimated the 75% dependable annual virgin yield of 4451.50 MCum {157.20 TMC) at
Jayakwadi damsite as per the data supplied by GMIDC indicates that the large number of major,
medium, and minor irrigation projects are planned and completed in this sub basin(Statement-5)
In the Mendhegiri Committee Report the the design water use of these project is about 7174.72
(253.37TMC).  and now The Design Water Use of these project is about 6618.76
MCum(233.71TMC).This design water use is from projects having planned at varying depend
abilities ranging from 50% to 75% including local sector schemes more than 5 Mecft water use.
This change is mainly due to the projects such as Kikvi, Upper Kadava which is not yet started
hence their water use is not consider aiso change in Godavari canal & Nandur Madhameshwar
Express canal water use.

The sanctioned an active non-irrigation uses in this sub basin are as under:

S.N. Particular GSG-1(2013) GSG-II (2024) % increase/decrease
Sanctioned scheme Active scheme
a Domestic use 693.09 MCum 987.95 MCum (+) 42.54
b | Industrial use 283.07 MCum 240.28 MCum (-) 15.07
Total 976.16 MCum 1228.35 MCum (+) 25.83

The provision for total non-irrigation use in the project planning of dams in this subbasin is
420.09 MCum only. The comparison of NI Provision in project planning showed that the
difference in NI Provision is due to Jaykwadi (194.11MCum), Bhojapur (2.57MCum) and
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4.1

completion of projects Waki (9.12MCum), Waldevi (12.18 MCum) that is (+ 217.98 MCum).

: Water availability Studies :

The objective of this study is to make water balance scenario considering the different
probabilities of inflows and various demands to a maximum possible extent, adopting sub basin as
the unit. The concept of operation of reservoir considering it as a single entity has to be given way
to the concept of integrated operation of reserveirs to achieve approximate equal distribution of
water at subbasin level and to benefit be sout of the system or systems of reservoirs (complex).

4.1.1 Jayakwadi project hydrological and water use status of upstream :

The Jayakwadi project is the terminal major reservoir in the Upper Godavari sub-basin.

The catchment arca upstream of the project is referred as Upper Godavari Sub-basin as mentioned

in Bachhavat Commission. According to the tribunal directives, all the water up to the Jayakwadi
project is permissible for use by the state of Maharashtra. The Upper Godavari sub-basin covers
considerable part of Nashik and Nagar districts and a large part of Chatrapati Sambhajinagar
district.

Original administrative approval for Jayakwadi project is granted on 13.01.1965. The project was
completed in 1976. The project consists of two stages viz. Jayakwadi Phase-1 and Phase-2 is
inclusive of Majalgaon Project.

The original project was submitted to the Central Water Commission wherein the
Commission raised remarks about the yield study. Central Water Commission also commented
that the yield is overestimated.

Later on various studies were conducted by the State Government.

The Water Planning Division of the Central Designs Organization (Currently under the Chief
Engineer, Hydrology Project, Nashik) has done various studies in this regard and opinioned on
previous studies. These studies were conducted in the years 1964, 1985, 1994, 2001 and 2004.
The Godavari Study Group (Mendhegiri Committee) has given brief comments in its report
regarding the above cited studies.

The Study Group-1I has refered following documents.

1. Hydrology Chapter of Jayakwadi Project’s Original administrative approval.

2. Yield table as per original planning (1914-1962)

3. Yield table as per actual available yield (1976-2024)
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4. Actual water utilization of Projects in upper reach (1 980-2017)
5. Other documents related to Hydrological study of Jayakwadi Projects.
Based on above Documents following observations are made by the Study Group-II.

First filling of Jayakwadi project is done in 1976 and it has now completed 48 years. These 48
years are sufficient for hydrological studies. A comparison of the available actual Tank Gauge
Data and River Gauging with the original project planning data can help in fact findings.

A hydrological study is based on statistical estimation if actual records are unavatlable however
the same study is considered as a realistic when actual record is available. The Godavari Study
Group did not comment adequately on this type of study.

The original project consists some actual records and some assumptions about yields for the
period 1914 to 1962. The yield for Jayakwadi Project is based on records from four zones /

terminals.

A Yield available from spillover of Nandur madhyameshwar weir. ( covers
the Gangapur, Palkhed & Darna System )

B | Yield available from spillover of Ozar weir ( Covers the Pravara System )

Yield available from spillover of Baragaon Nandur (Mula Dam) { Covers

C
the Mula System )

D | Yield available from spillover free catchment excluding A,B& C

The yield for Tayakwadi project has been calculated by deducting the planned final water use upto
above cited locations which is net yield through the locations and the flow available through
Regeneration / Post Monsoon Flow. The estimations are carried out on an average basis.

As per points A, B, C and D above, the average percentage of yield available as per project

planning is as follows.

(Table - 1)
A 31.55 T™MC 24.27 %
B 10.41 TMC 712 %
C 6.32 TMC 3.47 %
b 64.14 TMC 59.55%
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in view of above planning, now as per the actual records available for 47 years (1976 - 2024) a

table is prepared and accordingly the average figures are shown in it.

(Table - 2)
A 48.89 TMC
B 7.90 TMC
C 7.40 TMC
D N A

. When data of table 1 and 2 is compared it is seen that, there is no considerable difference between
the water actually available from the locations A, B and C. Apparently, the same or more water is

available from the cited locations for the Jayakwadi project than anticipated in Table 1.

There is no adequate data available regarding free catchment (D) hence according to data
available about the actual inflow from Jayakwadi project the value in the table is indicated by
reverse calculation however the data is insufficient. Therefore, the percentage of yield is not

shown in Table 2.

The figures are based on averages as the original project report has calculated the figures
based on averages. Even if it is calculated on the basis of hydrological studies (dependability

criteria), it seems that there will not be a considerable variation.

In Jayakwadi project the Ghat matha (Sahyadri Hill region) catchment which is represented
by A, B and C and free catchment which is represented by D, The quantum of D 1s almost twice
that of A, B, C. (D-70%) as area wise.

Estimation of original yield for Jayakwadi Project is on the basis of “Stranges Table”. This
estimation is based on Empirical Formula. According to “Stranges Table”, the category of
catchment area is considered as “Good”, which resulted overestimation of yield from free

catchment area.
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The amount of yield available from the upper reaches has not changed but due to non-
availability of the expected yield from the free catchment, it is seen that the anticipated yield is not
available in the Jayakwadi project.

The initial hydrological studies tend to show availability of yield on higher side in the
project, however after availability of Tank Gauge on the basis of which objective studies were

conducted lesser yield availability is observed.

When the quantum of yield is observed short, the study also concluded that water

unavatlability for the Jayakwadi project is due to excess water storage / water consumption jn the
upper reach of Jayakwadi. The figures regarding this are given in Godavari Study Group.

Godavari Study Group itself has not mentioned the findings of the study conducted by the
Water Planning Division in the case of hydrological study, perhaps because of the perspective of
equitable water distribution in Government's Resolution, this context may not have been given

importance,

It 1s necessary to focus on the planned water use in the upper reach of Jayakwadi and the

factual figures of water usage available.

As per the project planning of Jayakwadi project, water usage of 115.50 TMC for Major
and Medium projects and 4 TMC for Minor projects i.e. in total 119.50 has been admissible in the

upper reach of the project.

Hence the water utilization of Jayakwadi project was planned on the basis of balance

quantum of water available.

According to the original project report of Jayakwadi project and Government approved
water utilization in the upper reach of the Jayakwadi project the water utilizations is tabulated as

follows.

The study group has compared the approved water use of Jayakwadi Project as
per administrative approval (1965) with the sanctioned water uses of various

upstream reservoirs. The details are as below:

‘GODAVARI STUDY- GROUP IT REPORT

27 October 2024. .

| “88h269




Approved Sanctioned
watet use as | water use as
Sr. Particulars per per
No. adiinistrative | administrative
approval approval
(TMC) (TMC)

A) | Permissible uses above Nandur Madhyameshwar weir

1. Gangapur Dam and Canals (Gangapur System) 8.0 10.31

2. Kadwa Dam and Canals 32

3. Nandur Madhyameshwar Dam and Darna Dam and 30.0 33.73

Godavari Left & Right Canal (Darna System)

4. Palkhed Project on Kadwa River Karanjavan 15.8 18.87

Palkhed and Canals (Palkhed System})
B) | Pravara System

Bhandardara, Mhaldevi (Nilwande) and Ozar canals 26.0 3031

(Pravara System)
C) | Mula Project (Baragaon Nandur) 28.5 29.24
D) | Minor projects 4.0 -

1. Minor projects in free catchment Downstream of the - 7.05

above System (Nashik and Nagar District)

2. Medium and Minor Projects in free catchment - 8.49

(Marathwada Region)

Total (TMC) 119.5 143.00

Above figures show that there has been an increase of (143.00 - 119.5) 23.5 TMC in the
actuat and planned consumption. This is mainly due to increase in Minor projects for which the
planned limit of 4 TMC has been considerably increased also as per local requirement, water
utilization through K. T. weir has been increased, afong with express canal water utilization in
Nandur Madhyameshwar (Darna) system for Marathwada. Also, Medium and Minor projects
have been consttucted in Marathwada region. Considering the above facts, it is necessary to
study the variation between planned utilization and actual utilization of the upstream reservoirs
of the upper Godavari Basin. So that the necessary steps can be taken in future for equitable
distribution. As per available data, it is noticed that the actual water use of upstream side projects
is less than 115 TMC.
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4.2.0 Upstream Design (Plan) Utilizations:

In the Jayakwadi project report of 1964, the utilizations planned upstream of Jayakwadi dam were

shown as 3270 MCum

{115.5 TMC). The same figure was also shown in revised project report

of 1985. As per Mendhegiri committee report ,the data presented by GMIDC to Study Group

indicates that the upstream utilizations are increased to 4556.12 MCum{160.89 TMC}. and now

as per present status 2024 it is 4000.55 (141.26 TMC) The increase in upstream utilizations at

the various stages of development is illustrated in Table-1.

Table-1:Upstream Design (Plan) Utilizations

(Figures in MCum)

AA. CDO CDO GSG-1 [MWRRA | GSG-II
. Study Study (2013) | report
Provision | o007y | (200d) | (MCum)| (2018) | 929
(1964 &1985)
Complex (MCum)| (MCu (MCum)
(MCum) i .m)
(AYMajor Projects
DMula 807.03 82473 | 824.73 | 704.63 | 704.60 704.61
2)Pravara 736.24 753.23 | 753.23 | 786.41 | 782.54 781.93
3)}Gangapur 226.54 222,68 | 222.68 | 169.61 231.82 231.82
4yGodavari-Darna 940.13 948.93 | 948.93 | 1204.49 | 886.48 967.83
5)Palkhed 447 41 444.58 | 44458 | 456.52 | 46841 468.41
Total Major 3157.35 3194.16 | 3194.16 | 3321.66 | 3154.56 | 3154.60
Projects
(B)Medium Projects 0.00 383.70 | 383.70 | 421.38 7 297.58 297.58
C)Minor Projects 113.27 57229 | 496.11 | 813.08 | 535.80 548.37
Grand Total 3270.62 | 4150.20 | 4073.97 | 4556.12 | 3987.94 | 4000.55
MCum)
Grand Total (TMC) 115.5 146,56 | 143.87 | 160.89 | 140.82 141.26
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The same study is also carried out by the Hydrology Project Nashik is calculated as below.(
Rainfall Data for 30 Years ( Mainly 1990 to 2021)

Study Year 75% dep. Upstream utilization 75% dep.
virgin yield net yield at Jayakwadi
5424 21MCum. 4060.15 1364.06 MCum.
(excluding Jaykwadi use 2618.19
.P Stud
H.P Swdy MCum,)
2024 1191.53 T™MC 143.37 TMC 48.16 TMC

IS Provisions -~ IS 5477 (Part-1}-1999 the performance of the project is to be
decided by success. If the project is planned for ‘over the year storage projects (having
carry over) and multipurpose, the performance is to be decided by using minimum 40
years runoff series. Using this minimum 40 years runoff series, As per Clause no 4.2.1 of
IS 5477—(Part-1)-1999, the project is feasible if, Irigation requirement is fulfilled for 75%
of its life period. Domestic water requirement is fulfilled forl00% of its life period.
Hydropower water requirement is fulfilled for 90% of its life period. The simulation
study showed that the Jayakwadi system was not capable to cater the demand planned over

it. In order to,

1. Decide the exact water availability up to Jayakwadi.

2. Suggest most appropriate alternative to cater to the entire command area as

far as possible.

The Government of Maharashtra, Water Resources Department constituted the

various comimnittees.

4.2.1 Comparison of various yield studies:

The comparison showing the availability of yield with reference to various studies

is given in theTable-2
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Table-2 Comparison of yield studies

(Figures in MCum/TMC)

Sr. Study Year 75% dep. Upstream 75% dep. net yield at

No. virgin yield utilizations Jayakwadi

(1) Project Report 1964 5558.04 3270 2288.04
196.30 115.5 80.80

2) Project Report 1985 5566 3270 2565
196.56 115.5 90.57

(3) CDO study2001 4830.04 4150.2 979.80
170.58 146.56 34.60

4) CDO study2004 4451.5 4074.02 671.69
157.20 143.87 23.72

(5 GSG-1(2013) 5566 4556.12 1009.88
196.56 160.89 35.67

(0) GSG-I1 (2024 5566 4000.55 1565.45
196.56 141.26 55.30

(7)| Hydrology Project Report 5424.21 4060.15 1364.06

2024 191.53 143,37 48.16

Note: Net yield includes regeneration from upstream utilizations.
4.2.2 Observed Net Yield at Jayakwadi dam: The Project Officers have supplied the annual
observed net yield series at Jayakwadi dam for the period from1975 to 2022 (Statement — 3).After

arranging the yield series in descending order, the dependable yields are worked out as under :

Sr. NO. Dependability | Yield as per GSG-1(2013) | Yield as per GSG-II (2024)
( 1975-2012) (1975-2022)
38 years 48 years
1 100 % 122.05 174.27 MCum
2 90 % 528.79 541.45 MCum
3 75 % 816.53 844.21MCum
4 50 % 2067.51 1753.44 MCum
5 Average 2356.34 2214.42MCum

The change in observed net yield is mainly adequate rainfall during 6 years ( 2016, 2017, 2019,
2020, 2021 &2022) out of 10 years & the dam was having full capacity.33
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Annual observed (Net) yield at Jayakwadi dam is presented in the Fig. 2.
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Since 1975, Jayakwadi dam has received design yield of 2564.71 MCum (90.57TMC) or more in
18 years only out of 48 years. It is also observed from the yield series that there are consecutive
bad years extending up to 2 to 4 years .Fortnightly distribution of 50% dependable net observed

monsoon inflows at Jayakwadi dam is presented (worked out by cumulative method) in the Fig.3
(Pie chart.)

HJunel
H junell
H July I
m [uly I1
m Augl
= Augll
m SePtI
2 SepTII
Octl

23%

13%
Fortnightly distribution of obsurved inflows at Jayakwadi dam site (50% Dep.)

From the above Pie chart, it is seen that about 80% net inflows of Jayakwadi dam are received
during the months of August to October period. The inflows in the Jayakwadi dam are received
predominantly during the month of August to September from upper reaches after fulfilling the
storage requirements of upper dams and September to October from lower reaches (free
catchment).

Comparison of Inflow Report at Jayakwadi Dam site ( 50 %Dep.)

Project Year of June July | August | September | October
study

Fortnight I (IO 1 [II|1 ]I I 11 I I

Jayakwadi GSG-1 1 1458 |15|12|22 ]| 12| 8 13
dam (2013)

Uaykwad)) | G-t [0 [2 6|8 231336 | 6 | 4 | 2
(2024)
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5.0 Inter State Aspects:

The Godavari Water Disputes Tribunal had submitted its report on 27" Novemberl979
{Bachawat Award) to Govt. of India. As per the GWDT award, Maharashtra State can use
for their beneficial use all waters up to Jayakwadi dam site on the Godavari River. This is as
per the agreement dated 6 October 1975 between the Chief Minister of Maharashtra and
Chief Minister of Andhra Pradesh .It is mentioned in the GWDT award that the rule of an
equitable apportionment of the benefits of the river, each unit getting a fair share, should be
applied in deciding water disputes regarding an interstate river.

6.0 Rainfall Characteristics:

Upper Godavari sub basin receives the major portion of its rainfall during the South-West
monsoon period (June to September) than in North-East monscon .About 85 to 90% of
rainfall is received during the South-West monsoon period .The river therefore brings down
most of its water between June and September. The monsoon season ends by October but
during the next two months there are occasional freshets caused by north-east monsoon
over that part of catchiment which comes under its influence. Rainfall, however, varies
widely in space and time.

The Western Ghats (Sahyadri Ranges) running parallel to the coast form an almost
uninterrupted barrier. Heavy monsoon rains are occurred on ghats from South-West
monsoon winds striking the barrier. The amount of rainfall on the ghats at any place is
governed largely by the orographic features there. This factor introduces considerable
spatial variation in the rainfall amount. This is illustrated in Fig.4.
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In crossing the ghats, the monsoon winds lose a large part of the moisture. The sub basin
receives high rains in the western ghats of reach about 128 Km which vary from 3000 to 1000
mm in this reach .East of the ghats, the annual rainfall decreases rapidly to about 600 — 500 mm.
The rain shadow belt includes portions of Ahmednagar and Chh. Sambhaji Nagar districts. The
rain shadow belt/region is also prone to frequent droughts. About 60% catchment of Upper
Godavari sub basin falls in low rainfall zone. This part receives some rains in association with the
depressions from the Bay of Bengal .The Upper Godavari sub basin map showing Isohyets is
enclosed (Drg.2).

The normal date of commencement of the South-West monsoon is about the middle of June.
The intensity of rainfall current increases from June to July, remains steady in August and
begins to weaken in the month of September. The normal date of withdrawal of South-West
monsoon is between the 1% October to 15"October.

6.1 Distribution of Average Monsoon Rainfall

® Jun

UL

" AUG

u SEP

=OCT

Monthly Distribution (June to October) of Average Monsoon Rainfall of
Bhandardara Station (Fig.5)

The rainfall data is collected for the rain gauge station and taluka are a from Water
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Resources Department and Agriculture Department of Government of Maharashtra.

The Bhandardara rain gauge station located at dam site represents the rainfall
characteristics for Upper reaches of Pravara and Mula catchments.

2% 1% H June |

M June |l

W July |

= July Il

M August |

W August I

m Sept |

= Sept I

= Oct |
Oct Il

Fortnightly Distribution of Average Monsoon Rainfall for Intercepted (Upper)
Catchment — Igatpuri Taluka(Fig.6)

Similarly, the Igatp;uri taluka and Trimbakeshwar taluka represents the rainfall
characteristics of Darna and Gangapur (Godavari) catchments.

Fortnightly distribution of long period average monsoon rainfall is presented in Fig. 6,7(Pie
Chart.)
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Fortnightly Distribution of Average Monsoon Rainfall for Intercepted (Upper)
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Catchment — Trimbak Taluka (Fig.7)
As may be seen from the three Pie Charts (Fig.5,6,7)that rainfall predominantly occurs
during the months from June to August. About 80 t085% of monsoon rain fall is received by the end of
August in upper reaches (intercepted catchments).

M June |

M June ll

= July |

Suly

M August |

M August Il

¥ Sept |
Sept Il
Oct |

Oct Il

Fortnightly Distribution of Average Monsoon Rainfall for Intercepted (Upper)
Catchment — Lower reach Taluka(Fig-8)

The long period average monsoon rainfall of Niphad, Rahuri, Newasa, Sangamner
-Kopargaon, Chh. Sambhaji Nagar talukas cover the un intercepted (free) catchments (lower
reach) are also analysed. Fortnightly distribution of long period average monsoon rainfall of
(average of 6 Tahsils)is presented in Fig.8 (Pie chart.)

As may be seen from the Pie chart that the rainfall occurs during the five months from June to
October. ~ The lower reach areas are also influenced by Bay of Bengal currents. The rainfall
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during the month of September and October is quite predominant.
5.1 Comparison of Rainfall Report at various stations in upstream side of Jaykwadi.

Station Year of study |June July August Septemb | October
er
Fortnight 1 m (DI | 1 | I (1|11
Bhandardara GSG-I 4 11 |17(24 |19 | 12 | 6 | 4|2
{2013)
GSG-1I 14 42 31 12 3
{2024)
Igatpuri Taluka |GSG-I 5 11 (1711816 | 12 116 (31
(2013)
GSG-1I g 11 (121271512 |7 {5 (2]1
(2024)
Trimbakeshwar |GSG-I 4 9 182017 | 12 | 8 [ 6 |4 |2
Taluka (2013)
GSG-II 3 10 (1412516 | 13| 8 17 (3|1
(2024)
Free catchment |GSG-I 10 12 |11;10! 8 7 [ 1014|135
(2013)
GSG-II 8 12 11§12 9 12 {11 (147 | 4
(2024)

6.2 Impact of Climate Change on Rainfall:

The rainfall characteristics of upper and lower reaches (catchments) will have to be considered
while deciding the operating strategy for integrated operation of reservoirs in the systems of
reservoirs (complex).

GODAVARI STUDY GROUP 11 REPORT October 2024



7.0

The Government of Maharashtra, vide its Govt. Resolution of Environment department
dated 25/10/2017 has projected the impact of Climate change on temperature and rainfall.
The details are as below:

In order, to study the impact of climate change on temperature and rainfall, the Government
of Maharashtra has entrusted study work to UK, Met Office and TERI (The Energy Research
Institute). The agency conducted it's studies with help of 2 models namely Regional Climate
Modelling System (PRECIS Model) and HadRM3P for the period From 1970 to 2000.
Based on the study report, the impact of climate change on rainfall for the year 2030, 2050
and 2070 for the Chh.Sambhajinagar and Nashik region are predicted as bellow :

Table showing Impact of Climate Change on Rainfall in Sambhajinagar and Nashik region:

Sr Revenue Region IMD Predicted Increase in Rainfall
No. Rainfall percentage (%)
2030 2050 2070
1 Chh. Sambhajinagar 708.8 12.5t0 27.5 15 to 30 20 to
40
2 Nashik 567.5 17.5 to 40 15 to 40 15 to
52.5

Herein, the Year 2030 means the period from year 2001 to 2040, Year 2050 means period
from year 2041 to 2060 and the Year 2070 means from year 2061 to 2080. However, the
impact of climate change on rainfall such as intensity, pattern and duration etc. is not studied
by the Godavari Study Group-II. GSG-II recommends to establish the study centre or used
the data Ifrom the various authorities. Godavari Reservoir Regulation Group shall analyze
this data and suggest necessary recommendations or give factual information to MRSAC

Nagpur as per requirement in near future.

Un intercepted (Free) Catchment:

Large number of major and medium dams have been constructed in the upper reach
catchment for water conservation purposes and utilization of the available water resources,
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because of two main reasons viz:(i) technically most ideal dam sites available in ghat areas,
and(ii) major source of sub-basin yield in ghat areas.

The distribution of catchment area up to Jayakwadi dam is presented inFig.9 (Pie chart).

< | Areain

Details | %akm.

Total Catchment 21774

j Intercepted

o Catchment G534
“Free: s =i

Catchm Free Catchment 15181
ent
70% ‘

Fig.9: Catchment Area for Paithan Dam

The un intercepted catchment area is 69.72%. The Upper Godavari sub-basin map showing
Isohyets is enclosed (Drg.2).Free catchment area is having low rainfall of about 500 to 600 mm.

8.0 Increasing Water Use Efficiency:

National Water Mission emphasis for action to increase (WUE) of the project by 20%.
The promotion of micro irrigation techniques such as drip and sprinkler irrigation for irrigating the
crops can improve the existing on farm irrigation efficiency from 50% to 80% and overall

efficiency in the range of 50% to 60%.
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In order, to verify the water use efficiency in the upper Godavari basin, the study group has
studied the data regarding the benchmark indicator of area irrigated per unit of water supplied i.e.
hector per 1 Mcum. provided by the Chief Auditor General, Walmi campus, Chhatrapati
Sambhajinagar for the last 10 years, from FY 2012 to 2022. The details are attached herewith in
the Study Group Report. From the data, it is observed that, in the Upper Godavari basin of
various projects indicates that the upper part of the Jayakwadi project namely Mula, Pravara,
Gangapur, Dama, Palkhed complex are having their average of last 10 years annual area irrigated
per unit of water supply is appx. 187.64 ha/mm* where as in Jayakwadi project is having average
as 143.76 Ha/mm’. However, Water Use Efficiency depends on number of factors such as

cropping pattern, number of rotation, soil type, evaporation rate and methods of irrigation etc.

Adoption of drip and sprinkler irrigation methods for increasing water use efficiency may
be made mandatory within a period of 5 years henceforth, as envisaged in Section 14 Subsection
(4) of MWRRA Act. The Government may consider this sub basin as a pitot sub basin for
converting the gravity imrigation into micro irrigation system. The WALMI, Chhatrapati
Sambhajinagar shall be given lead role to conduct various courses for farmers and water users
associations, t0 increase water use efficiency. The WALMI shall, also, undertake on form

training courses.
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9.0  Equitable Distribution of Water:
MWRRA Act, 2005: Maharashtra has enacted Maharashtra Water Resources Regulatory

Authority Act, 2005 (MWRRA Act, 2005) which provides for the establishment of Authority to
regulate water resources within the State, facilitate and ensure judicious, equitable and sustainable

management, aflocation, and utilization of water resources.

In the section 11 of MWRRA Act, the powers, functions, and duties of the Authority have
been mentioned In clause (c) and (m) of section 11, the following functions of Authority are
mentioned:

(¢) to determine the priority of equitable distribution of water available at the water resource
project, sub-basin, and river basin levels during periods of scarcity;

(m) in the event of water scarcity, the Authority, in compliance with its policy and rules for
allocating such scarcity, shall adjust the quantities of water to be made available to all Entitlements
and shall permit the temporary transfer of Water Entitlements between users and Categories of

Users in accordance with the approval of the River Basin Agencies.

In general policies of the Authority, as per the provisions of section 12 sub-
section (6) of MWRRA Act, the Authority shall fix the quota at project level, sub-basin level,
based on some principles. The clauses (a), (b) & (¢} of sectionl2 subsection (6) give the principles

for sharing of the disttess as mentioned befow:

(a) for equitable distribution of water in the command area of the project, every land holder in
the command area shall be given Quota;

(b) the Quota shall be fixed based on the land in the command area :Provided that, during the
water scarcity period each land holder shall, as far as possible \be given Quota adequate to
irrigate at least one acre of land,

(¢) to share the distress in the river basin of sub-basin equitably, the water stored in the
reservoirs in the basin or sub-basin ,as the case may be, shall be controlled by the end of
October every year in such way that ,the percentage of utilizable water ,including kharif use
,shall ,for all reservoirs approximately be the same.

As per Section 14 sub-section (4) of MWRRA Act, Water shall not be made
available from the canal for perennial crops in such area and from such date a may be notified by
the Authority, unless the cultivator adopts drip irrigation or sprinkler irrigation or such other water

GODAVARI STUDY GROUP I1 REPORT |~ Qctober 2024 -




saving technology approved by the Authority. The quantity of water so saved, after satisfying the
future increased demand of drinking water, shall be distributed equitably in the command area and
the adjoining area.

MWRRA Rules,2013: Maharashtra Water Resources Regulatory Authority {Allocation &
Monitoring of Entitlements, Disputes and Appeals and other Maiters) Rules, 2013have been
published on 30 April,2013.In sub-Rule 2(1)(c), the word“ water scarcity” or “distress” is

defined as under:

“Water scarcity” or “distress” in relation to a particular water resources project ,means a
situation when actual availability of live storage is less than 33% of design live storage of that

project as on the 15%October.

Rule 11 is regarding the “Equitable distribution of water during water scarcity” which is
reproduced as under:

Equitable distribution of water during water scarcity—

1)The Authority shall, during the period of water scarcity, determine the priority of equitable
distribution of water available at the water resources project level and wherever technically and
practically feasible, also at sub basin and basin level.

2) During the period of water scarcity, if available live storage in a particular water resources project
is not adequate to meet the drinking water needs, release of water from upstream major or
medium water resources projects may be considered by the Authority;

Provided that such releases shall be considered only if,-
1) the drinking water needs of such upstream projects are met fully; and
2) such releases are technically and practically feasible.

3) While planning the release of water under sub-rule {2), evaporation losses and transit losses shall
be accounted for. The concerned River Basin Agency shall specify the operating procedure for
release of water from upstream projects.

4) During the period of water scarcity after satisfying the drinking water requirements from the
water resoutces projects, the apportionment of remaining water shall be decided by the River
Basin Agency.
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9.1 Analysis of Section 12 (6) (¢) of MWRRA Act, 2005.

As per PIL 173/2013 & MWRRA Case No 1 /2014, the analysis of Section 12 (6) (c) of
the MWRRA Act, 20035 states that, the delineation of the Command Areas of an Irrigation Project
and delineation of the Command Area of the Water Users' Association at Minor Level has
significance for the system of supply of a water from a water resources project. When the
Command Area thereunder is delineated, the same involves
(1) substantial repairs, construction and rehabilitation of canals and field channels in the entire
Command Area;

(2) fixation of water measuring devices at various water distribution heads so that the quantum of
water at the point of supply could be scientifically ascertained;

(3) the supply of water through and by way of mandatory constitution of Water Users’ Association
to be binding on all holders and occupants of such lands.

There are 236 projects which have been delineated under the MMISF Act, 2005. Out of
these 236 projects, MWRRA has fixed the Applicable Water Entitlement (Water Quota) for 222
projects il the year 2011-12 for 792 Water Users Association. The work of fixing the Applicable
Water Entitlement (Water Quota) for the balance 14 projects is under way as the measuring
devices are in the process of being installed by the State Gevernment. It is significant to note that
Quotas cannot be given until all the water measuring devices are installed in the delineated
command area of a project because Quotas are volumetric expressions of the quantity of water to
be given for which water measuring devices are a must.

As and when the State Government issues a Notification delineating the command area covered
by the Jayakwadi Project's Reservoir and after the formation of the Water Users' Associations, the
MWRRA will, according to its practice take steps to fix Water Quota, i.e. Applicable Water
Entitlement for the Water Users' Associations in the Command Area as per the procedure laid
down in the Technical Manual prepared by MWRRA in terms of Rules 29(a) and (b) of the
MMISF Rules, 2006.”

“The position, as regards the delineation having not been made by the State Government,
remains the same. It is also important to point out that the parties seeking equitable distribution of
water under clause (¢) of sub-section (6) of Section 12 of the MWRRA Act, 2005 do not realize
that the principle in clause (c) of sub-section (6) of Section 12 is to be applied when the Quota is
fixed at basin-level, sub-basin level or project level. The principle in clause (c) of sub-section (6)
of Section 12 does not by itself become a stand alone provision to be applied independent of the
function of Quota fixation at basin-level, sub-basin level or project level.
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9.2 MWRRA order Date: 22 " September 2017

“ The Criteria For Distribution of Surface Water Entitlements by River Basin Agencies for
Domestic & Industrial Uses” ( page no. 12 to 13) published by MWRRA on 22 nd September
has following criteria.

9.2.1 Sharing Water Deficit

As er the State Water Policy, the domestic water uses for drinking, cooking. and hygiene
sanitation including livestock has priority. However, natural water availability is extremely
diverse across the various river basins and sub-basins of the state. Annual variations are
approximately within the range of 30%. The annual fluctuations in rainfall and consequent
water deficit in the reservoirs  need to be addressed. During the deficit years, the DBWUs
{(Domestic Bulk Water Users) will also have to share some deficit. However, while doing so,
the basic needs for health & hygiene should not be lost sight of. Considering this aspect,
allocation for DBWUs from the reservoir in the deficit year shall be govemned by following
formula;

AD (in percentage) = 70+ [(U x 30)/100)

Where U = (Reservoir Storage on 15th October + Kharif Ut_ilization) X 160
Design Annual Utilization from the Reservoir

Applicable cut in % = 100-AD
Note in case the live storage in the reservoir on 15th October is less than or equal to total domestic
water entitlements from the reservoir for the balance year, all available water shall be kept
reserved for domestic Sector.

THlustration:- If the live storage as on 15th October plus the Kharif utilization already done is 90%
i.e. deficit in water availability is 10%, the deficit to be shared by domestic sector shall be
calculated as under;

AD = 70+[(90 x 30)/100]-97%
Applicable cut 100-97-3%

So Bulk Water User in Sr. No. 4 in Table No 1 will get at 135 x 97% =131 Lpcd {Liter per capita
per day)
Allocation for IBWU {( Industrial Bulk Water Utilization) from the reservoir in the deficit year

shall be governed by the following formula;
Al (in percentage) = 60+ [(U x 40)/100]
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where U= (Reservoir Storage on 15th October + Kharif Utilization) X 100
Design Annual Utilization from the Reservoir
Applicable cut in % = 100 - Al
1s adopted for fixing the applicable cut by this study group. and the detailed calculations is

appended in annex Q.
GSG-II has considered MWRRA’s criteria (2017) for various applicable cut for domestic &
industrial water use.
As per these formulae / methodology the calculations calculations the proposed
cut for various operating conditions is as follows.

S.N. Particular % Cut Factor % considered
1 Domestic 12.81 _ 87.19
2 Industrial 17.08 32.92
3 Irrigation kharif 20.00 80.00
Therefore, the percentage(%) considered for various dependability is as below.
S.N{ Jayakwadi % Demands As per % Demands As per
observed net G.5.G-1(2013) G.5.G-1I (2024)
D-Ni I-NI | K-I | R-1 |HW-1{ D-NI I-NI K-1 R-1 HW-I
1 100% R0 80 | 80 | O 0 87.19 | 8292 &0 0 0
dep. Year
2 20% 80 80 | 80 | 32 0 87.19 | 82921 80 32 H
dep. Year
3 5% 80 80 | 80 | 52 0 87.19 | 8292 100 52 0
dep. Year
4 Average 80 80 | 80 | 80 0 R7.19 | 8292 | 100 80 0
yield
5 | GoodYear | 100 [ 100 [ 100 | 100 | 100 100 100 100 100 | 100

However, for ITrrigation purpose the applicable cut is considered as per GSG-I (2013 &
MWRRA 2018 Report.}
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10.0 Evaporation from Reservoir Jaykwadi ( Jayakwadi Dam) The planning of
Jayakwadi Dam was done considering the annual lake evaporation losses of 664.83 MCum.
However as per Govt. Resolution dated 12/09/2018, the evaporation losses work to be
323.10 MCum. as per detailed discussions the 90% & 75% dependable year information
of  evaporation losses provided by SE, CADA, Chhatrapati Sambhajinagar are214.26
MCum. & 288.65MCum. respectively.The evaporation losses are as below.

S.N. | Jayakwadi observed net Years Available yield | Evaporation Losses
1 100% dep. Year 2012-13 174.27 206.71
2 90% dep. Year 2002-03 541.45 214.26
3 75% dep. Year 1993-94 844.21 288.65
4 Average yield 1977-78 2198.86 323.10
3 Good Year 2017-18 2465.23 323.10

11.0 Physical Constraints

SPILLWAY GATE | Fig-10
T i -~

|
337.25 Meum (55%)
|

|
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MULADAM : Storage Content

1)Gross Storage :736.21 Mcum

2)Live Storage :608.81 Mcum
3}Live Storage AgainstGates  :337.25 Mcum (56%)

4)Live Storage Below

1271 ]
Crest of Gates P08 Mcum (o)

5)Dead Storage :127.42 Mcum

|
|
271.58 Mcum (45%)
|
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Fig. 1U shows the typical cross section ot Mula dam
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Water Resources projects are classified into three categories ,namely major,
medium, and minor irrigation projects. The minor projects are having cultural
command area less than 2000 Ha. and are having small size storage. They are
designed with 50% dependable yield. Generally, they are also having no spillway
gates for release of surplus water. In case of ungated dams, the release of water from
live storage is possible only through canal outlet and river shuice ,if provided .As the
discharge capacity of such outlet/sluice is small and inadequate to release water
through river from feeding downstream projects .If releases are made in
smalfer/lesser quantities, there will be huge transit and evaporation losses in the
carrier (river) system. It is most likely that released water will not reach the
downstream reservoir. The releases are technically and practically feasible from
gated spillways of medium and major projects.

There are 16 major and 7 medium projects (Total = 23 dams) located in the
upper reaches and which are considered for study. Out of these 23 dams, 13 dams are
having spillway gates. Live storage below and above the crest of spillways of these
13 dams are worked out. It is found that on an average 53% of design live storage of
all these dams is below crest. (Statement-1) So the 53% of design live storage is

assumed as mandatory storage which would not be released for downstream.

11.1 Release of water from upstream reservoir to Jayakwadi Dam :

After formulation of Guiding Principle by the GSG-1, the implementation
agency Executive Director,  Godavari Marathwada Irrigation Development
Corporation, Chh. Sambhajinagar has released water in scarcity / drought period
during 2015, 2018 and 2023 the details are given in the table.

1117269
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12.0 Water Distress:
Drought is an extended period of months or years when a region face a deficiency in its
water supply whether surface water or ground water. Generally, it occurs when a region
receives consistently below average rainfall. Hydrological drought relates to water
availability MWRRA Rules, 2013 defines the word water scarcity” or “distress” .
These two words have been correlated with the actual availability of live storage
of the project as on 15™ October. The basis for this definition is Govi. of Mabharashtra,
Water Resources Department’s Marathi Resolution No. Misc10.0/(19/2000)/IM(P)
dated 7 March, 2001,in which guidelines for planning of water utilization from water
storage are included .In this resolution, it is mentioned that during the expected deficit
rainfall year, no sanction for Kharif crop be given until live storage reaches up to 33%.

“Water stress index” is the international level commonly used measures of water
scarcity. This method defines water scarcity in terms of the total water resources that are
available to the population of a region; measuring scarcity as the amount of s renewable
fresh water that is available for each person each year. The water availability per capita
per year in a region is below 1700 Cum, it is said to be experiencing water stress; below
1000 Cum it is said to be experiencing water scarcity, and below 500Curn, absolute
water scarcity.

13.0 Opcrating Strategy for Reservoir Operation :

13.1 Study Approach:
The water stress situation is most likely to oceur more frequently in future as the water
resources available in the sub-basin are not sufficient to meet the demands. The water
stress scenario will have to be managed with the well strategy of deficit sharing in respect
of a whole sub-basin. Accordingly, the strategy and/or options and their quantitative
effects on overall water planning is analyzed in this study by using the approximate
equitable concept at sub-basin level to have rational and effective utilization of the water
resources.

The river basin simulation approach is generally used to provide an effective tool for
better planning and management of water resources in the basin or sub-basin. Lot of
computer software packages are available for analyzing the behavior of the basin under
different hydrological conditions.

The "'GSG-I (2013) study was done conventionally by adopting general simulation
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principles without the help of computer software packages.
13.2 Study Scope:

The operating strategy for integrated operation of reservoirs is to be formulated for
whole sub-basin area. The large number of major, medium & minor irrigation projects
are planned and completed in this sub-basin. The details regarding their design live
storage and water utilizations are given in Statement — 5.The design water use of these
projects is about 7174.72MCum.This design water use is from projects having planned
at varying dependabilities ranging from 30% to 75% including local sector schemes
more than 5 Mcft water use. The sanctioned non-irrigation uses in this sub-basin are as

below :
S. Particular GSG-1(2013) GSG-1I (2024) | % increase/decrease
N Sanctioned scheme | Active scheme
1 | Domestic use 693.09MCums 971.61 MCum. (+)40.18
2 | Industrial use |  283.07MCum | 240.28 MCum. (-)15.11
Total 976.16MCum 1211.90 MCum. (+) 24.15

The increase in domestic water use is due to increase in demand and as GSG-1I (2024)
study group has considered active schemes only, there is decrease in industrial use. The
details of non-irrigation use from major & medivm projects are given in Statement - 2.
There are large number of minor itrigation dams having small size storage and dams
unless they are fuli to their capacitics. They are also widely spread in the whole
catchment and in large numbers. The operating strategy for integrated operation of
reservoirs cannot be applied to them, considering the physical and practical constraints
Hence, the water utilizations from these minor projects are not considered for the study.
The observed yield data at various Nodes (terminal location) of complex is net after
excluding the water used by these minor projects .The study scope is limited to the
major & medium projects in the sub-basin. Table: 4 shows the comparison of total
complex wise design live storage & water use along with present study scope.

- October 2024 -
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The study covers 17 Major and 7 Medium Projects including Jayakwadi Dam which are
distributed amongst seven (7) complex/ systems of reservoirs. These reservoirs/dams have been
suitably grouped together in the seven complexes based on the physiography of the river
system/systems, water resources developments and hydrologic data availability at Nodes
(terminal location).

13.3 Study Scenario: The operating strategy for reservoir operation, will decide the specification
of how much water to be stored and released each period, depending on the state of the water
availability and water demands in the complex in that period, to best attain a specified goal i.e.
approximate equitable distribution of water. So, it is decided to consider following 5 scenarios
covering different conditions of probabilities of inflows in Jayakwadi dam including the bad
year and good year.

1. 100% dependable year of Jayakwadi dam.

2.90% dependable year of Jayakwadi dam.

3. 75% dependable year of Jayakwadi dam.

4. Average yield.

5. Good year.

Above mentioned probability criterion is based on the performance requirements of the
multipurpose projects as prescribed in IS-5477- (Part-I) — 1999 i.e. the project is successful if,

(1) Domestic requirement is fulfilled for 100% of its life period.
(2) Industrial requirement is fulfilled for 90% of its life period.

(3) Irrigation requirement is fulfilled for75% of its life period.
o— Oo— o

O

Fig.12 Study Scenarios
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As the sub-basin is in water stress situation, the scenario for ,average yield
and good year is also decided to be studied. The computation of these scenarios Is
done to evaluate how the complex would perform if operated in a particular manner
under a given set of predetermined conditions, permitting evaluation of the complex
under a parameters and variables. The computations are done with the following

components:

(1) Water Availability/ Yield. (2) Water demands.(3) Reservoir Evaporation
(4) Physical constraints (5) Options {6) Operating rules (7) Outputs.

The computation and its components are explained in the Fig.: 12

The dependable year of Jayakwadi dam is considered as study year for the whole
sub basin, so that the performance of all the complex can be evaliated in realistic
approach. The statement — 4 shows the observed yield and corresponding spilis at
different locations of complex. This data is supplied by the field officers during the
study. However, the evaporation and transit losses from the carrier (river) system
are not accounted considering the limitations of the study group. The operating
strategy for reservoir operation is proposed to be implemented for releasing of water
from Upper dams nnmmediately after the monsoon months (in the Ist week of
November), so that the losses from the carrier system will be minimal.

The water demands are considered as variable parameter. Considering the priorities
of water usage as per state water policy, the demands are curtailed and water
balance analysis for study year is carried out till the complex perform successfully
to meet the available demands .The statement showing the final output of five study
scenarios are presented in statement 6 to 10. The output of 5 scenarios is described
briefly below:

(1) Operating Strategy-1 (100% dependable year of Jayakwadi Project):In this
scenario 100% dependable year (2012) of Jayakwadi Project is considered, hence
less water is available to meet the various demands. All the demands of all the
purposes will not be met in this scenario. Hence, as per MWRRA criteria for
sharing water deficit 12.81% &17.08% reduction in  sanctioned active scheme
demands of (1)domestic use (2} Industrial use respectivly and 20% reduction in
sanctioned /design 3) Kharif seasonal crop is contemplated. It will not be possible to
provide water for rabi and HW crops in this scenario. {Statement:6}.

October2024 | "119/269
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(2) Operating Strategy-11(90% dependable year of Jayakwadi Project) :In this
scenario 90% dependable year (2002) of Jayakwadi Project is considered, hence less
water is available to meet the various demands. All the demands of all the purposes
will not be met in this scenario. Hence, as per MWRRA criteria for sharing water
deficit 12.81% &17.08% reduction in  sanctioned active scheme demands of
(I)domestic use (2) Industrial use respectively and 20% reduction in sanctioned
/design demands of (3) Kharif seasonal crop is contemplated. However, it will be
possible to provide 32% of rabi demands for protective irrigation. It will not be
possible to provide water for HW crops in this scenario (Statement— 7.

In the year when, it is decided to use this strategy, then if the available balance
water for Jayakwadi Project is more than balance yield after total use of Jayakwadi,
then the strategy will be applicable otherwise quantity of release of water to
Jayakwadi project shall be restricted to balance water available for Tayakwadi
Project.

(3) Operating Strategy-ITT (75% dependable year of Jayakwadi Project):In this
scenario 75% dependable year (1993) of Jayakwadi Project is considered. It is expected
that all the design demands should be satisfied in this scenario as projects are designed
for 75% dependable yield. However, study indicates that water is not adequate to meet
all the design demands , Hence, as per MWRRA criteria for sharing water deficit
12.81% &17.08% reduction in sanctioned active scheme demands of (1)domestic use
(2) Industrial use respectivly and no reduction in sanctioned/design demands of (3)
Kharif seasonal crop is contemplated. However, it is planned to provide 52% rabi
demands for protective irrigation. Tt will not be possible to provide water for HW crops
in this scenario also (Statement— 8).

In the year when, it is decided to use this strategy, then if the available balance
water for Jayakwadi Project is more than balance yield after total use of Jayakwadi,
then the strategy will be applicable otherwise quantity of release of water to
Jayakwadi project shall be restricted to balance water available for Jayakwadi
Project.

(4) Operating Strategy-IV(Average yield): In this scenario average yields in all
complex are considered. It is expeeted that all the design demands should be satisfied in
this scenario as projects are designed for 75% dependable yield. However, study
indicates that water is not adequate to meet all the design demands. Hence, as per
MWRRA criteria for sharing water deficit 12.81% &17.08% reduction in sanctioned

GODAVARI STUDY GROUP Il REPPORT - * October 2024




active scheme demands of (1)domestic use (2) Industrial use respectivly and 20%
reduction in, (3) Kharif use and (4)Rabi use is contemplated .However, it will not be to
provide water for HW crops in this scenario also(Statement: 09).

(5) Operating Strategy — V (Good Year) :In this scenario good year (2017) of
Jaykwadi Project is considered (IS 7323: 1994 — Good year is a year during which the
precipitation or strcam flow is more than that in the normal year. Normal year, is a year
during which the precipitation or stream flow are within Plus (+) 20 percent of the long
period average value).The study indicates that water is adequate to meet all the design
demands100% (Statement— 10 ).

From all above five scenarios, it is seen that the whole sub basin (al} the complex) except
Good Year scenaric fails to satisfy the sanctioned/design water uses .The scenarios support
that the sub basin area is experiencing water stress and water scarcity situation is likely to
occur more frequently in future. The main reasons for such alarming state can be
summarized as under.

(1) Over estimation of water availability at planning stage.

(2) Increase in upstream design (plan) utilizattons.

(3) Increase in non-irrigation uses. _
The factors like rapid urbanization, high increase in population, change in lifestyle of
people and, faster industrial development have compelled to divert more and more water to
non-irrigation use irrespective of provisions in project planning. Such a change in
allocation at Jater stage, necessitates the revision of water planning of the projects. The
revision of water planning of the projects by way of reviewing the sectoral allocation and
thereby reducing for Agriculture use (Irrigation)will create competition and conflict among
the water nsers. Adoption of drip and sprinkler irrigation methods can be made mandatory
within a period of 5 years hence forth, as envisaged in Section 14 subsection (4) of
MWRRA Act. Government may consider this sub basin as a pilot sub basin for converting

the gravity irrigation into micro inigation system.

13.4 Distribution of Utilizable Water:

The five study scenarios are analysed on the principles of the approximate equitable and
judicious distribution of available water within the sub basin, so that the benefits of the
water are equally distributed among the different category of uses and among the upper and
lower reach users. With this approach, & methodology ,the deficits in the sub-basin are
shared equitably in proportion with the demands in holistic way. This concept is in line
with the rule of equitable apportionment of water mentioned in GWDT award.
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The output of the study scenarios gives the distribution of utilizable water avatlable in the
sub basin among the various complex/systems of reservoirs under different conditions of
probabilities of inflows in Jayakwadi dam. Table: 5 shows the output. The water uses in the
khariffmonsoon period for irrigation or any other purposes including lake evaporation is
accountable in utilizable water for that complex.

13.5 Guiding Principles :The output of the five study scenario gives the distribution of
utilizable water among the various complex under different inflow conditions. Given the
utilizable water for each complex in the sub-basin for the known or predicted availability of
inflows, it is possible to specify the set of guiding principles (operating rules) i.e. to specify
the riders for synchronization of starages in upper reservoirs with the state of Jayakwadi
dam step by step with different end target stora ges.

Mula, Gangapur and Jayakwadi dam are having carry over storage of 28.32MCum,

11.64 MCum and 381.70 MCum respectively. The storage left over unused in the
reservoir at the end of the depletion period of a year, is available for use in the later years.
The requirement of utilizable water for that dam/complex will be less to that extent; if last
year carry over is unused because of normal or good year .With this concept, the guiding
principles(operating rules)are presented in theTable:6.Table:6 gives the step-by-step
synchronization of storages in upper reservoirs with the state of Jayakwadi dam for
different operating strategies during filling {monsoon)period.

These guiding principles will limit the reservoir storages/levels in the different systems of
reservoirs / complex to be synchronized with the Jayakwadi dam storage during monsoon
period. These guiding principles (operating rules) will help for the approximate equitable &
judicious distribution of water available among the different category of uses and among
the upper & lower reach users. The water deficit will get shared equitably in proportion
with the demands .These guiding principles will help for the integrated operation of
reservoirs for conservation uses during filling (monsoon) period to achieve the objectives.
This operating strategy of integrated operation of reservoirs will mitigate this verity of
water stress/ scarcity situation.

T October 2024
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Above mentioned guiding principles are formulated based on the data supplied by the GMIDC
authorities. The review and updating of these principles may be done after lapse of 5 years or
shorter period as decided by the Government, taking into account;

(i)  Additional data regarding water availability

(i) Climatic or hydrological changes might have occurred subsequently.

(iii)  Technologies for water resources development & management may have changed

significantly.
(iv)  Difficulties faced in the implementation of the proposed guiding principles.
W) Changes in water resources planning scenario of sub-basin.
13.6 Key Operating Specifications: The guiding principles of integrated reservoir operation shall
give emphasis on following two issues.
(i) Quantity: How much water to be stored and released at upper dams.

(ii)  Period: When water to be stored and released at upper dams.
As per the discussion of Godawari Study Group-II it is seen that

(1).The rainfall characteristics of the upper and lower reaches of the sub-basin shows that about 80
to 85% of monsoon rainfall is received by the end of August in upper reaches and whereas in the
lower reach areas, the rainfall during the month of September and October is quite predominant.
(2)The analysis of observed net yield at Jayakwadi dam has revealed that inflows in Jayakwadi dam
are received predominantly during the month of August to September from upper reach catchments
after fulfilling the storage requirements of upper dams and September to October from lower
reaches (free catchment).

If the upper reservoirs’ storages are regulated / synchronized with the state of Jayakwadi Project
storage since beginning of monsoon as per the guiding principles of reservoir operation, it will

i Risk in Regulating |
. Upper Reservoirs
during early
- Monsoon periods

e ——— |

- Upper Dams may |

not attain full Spilling Paithan ‘
Capacity at the Dam lateron

; end ' i
\ Wik /r L ./

create paradoxical situation. This situation is explained in Fig. 13

If the water is released from upper reservoirs in the month of July or August for
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synchronizing the storage in Jayakwadi dam, and if, Jayakwadi dam becomes full to its
capacity and surplus later due to rains in free catchment.in the month of September and
October; replenishment of upper storages is not possible. Upper reservoirs may not attain full
storage capacity at the end of monsoon The water cannot be transferred -from lower to upper
reservoirs due to the principles of gravity. GWDT award allows the Maharashtra to use all
waters up to Jayakwadil dam on the Godavari River .The spilling of water from Jayakwadi
dam without attaining full storage capacity in upper reservoirs, is a loss to the State. Hence,
it is logical to regulate the upper reservoirs as per the guiding principles starting from the
end of mansoon (1st week of November every year) based on assessment of utilizable water
available and availability of actual live storage in the individual reservoirs and systems of
reservoirs (complex) at the end of October .The release of water for synchronizing the
storages in various complex shall be affected in the month of November, and latest by 15th
Nov. every year. If the releases are made in this period, there will be minimal transit losses
in the carrier system.

13.7 Real Time Integrated Operation of Reservoirs:

Water which was once considered as abundant and has now become a scarce and
economic resource. There is a water stress situation in Upper Godavari (up to Jayakwadi
dam) sub-basin. The water resources management is challenging task because of the ever-
increasing demands. There is an urgent need for conservation of available water resources
and its judicious, equitable distribution among the different category of uses and among the
stakeholders, using scientific approach.

At present, the water resources projects are mostly operated and managed considering
them as a single entity, instead of attempting integrated operation for deriving optimum and
equitable benefits. The operation of reservoirs based on semi-rigid operation rules, which
are developed taking into account the various demands and historic / synthetic time series
inflow data, often poses difficulties in making appropriate reservoir release decisions due to
uncertainty in the probability of occurrence of inflows. Integrated operation of reservoirs in
systems of reservoirs become an operation in real time in which water control decisions
must be taken at each instant of time.

The current water demands for various purposes, the available storage in individual
reservoirs and the distribution of utilizable water available among the reservoirs and among
the various complex will have to be considered to develop a coordinated plan to produce
the optimum benefits and minimize water losses due to evaporation and transmission. In
the reservoir complex, since a greater number of reservoirs are involved, the regulation
schedules for reservoirs operated as part of the complex should be prepared separately for
each reservoir, based on the integrated plan of operation of reservoirs. Then, the
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independent schedules/ cstimates should be simulated with a hypothetical operation of the
complex, to ensure that complex targets are satisfied, project objectives are maximized and
an equitable distribution of water within the complex/systems of reservoirs is maintained.

In Upper Godavari (up to Jayakwadi dam) sub-basin, the reservoir operation will
involve a large number of stakeholders with different category of uses such as domestic,
irrigation, industry, hydropower, and flood control. Thus, optimization of reservoir
operation will be complex, multi-purpose optimization problem where equitable solutions
between the often-conflicting category of uses are required. Real time operation will help
in avoiding the situation of spilling from Jayakwadi dam at the state when the upper
reservoirs are not full to their capacities.

In order to avoid such situation it is necessary to develop the computer-based
techniques and applications of system engineering techniques for real time integrated
operation of reservoirs with the real time data acquisition system (RTDAS) and flood
forecasting model in the Upper Godavari (up to dam) sub-basin immediately.

13.8 Status of Real Time Data Acquisition System:

Information about varions Real Time Data Acquisition System centers installed in
Upper and Lower catchment area of Jayak'vadi Dam in Godavari River basin through Chief
Engineer, Hydrology and Dam Safety, Nashik under National Hydrology Project is as
below :

Godavari River, one of the major rivers in Maharashtra, has the largest catchment area,
accounting for 49.5% of the total river basins. It originates at Trimbakeshwar in the Nashik
District and stretches for a total length of 1,465 km, ultimately flowing into the Bay of
Bengal near Rajamahendri in Andhra Pradesh. The Godavari River's catchment area spans
approximately 313,389 squarc kilometers across the states of Maharashtra, Telangana,
Odisha, and Andhra Pradesh. Within Maharashtra, the river covers length of
approximately 668 km and an area of 152,588 square kitometers. The river flows primarily
through the districts of Nashik, Ahmednagar, Chhatrapati Sambhaji Nagar, Jalna, Beed,
Parbhani, Nanded, and Gadchiroli in Maharashtra before entering the state of Telangana.

The Work of supplying, installing, testing, commissioning, and maintaining of Real

Time Data Acquisition Systems in the Godavari River Basin is been catried out by the
Hydrology Project Division, Chhatrapati Sambhaji Nagar under the Nodal officer, National
Hydrology Project & Chief Engineer, Hydrology and Dam Safety in Nashik. The installation
of these Real Time Data Acquisition Systems was carried out between 2021 and 2024.
Currently, the instaltation of varions Automatic Rain Gauge Stations (ARG}, Automatic
Weather Stations (AWS), Automatic E-PAN Stations, Automatic Water Level Recorder

(AWLR) Stations, and Gate Sensors for real-time data collection is completed under the
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Real Time Data Acquisition System. These systems arc being installed under the guidance
and supervision of SPMU (SW), Maharashtra, in the catchment areas of the Godavari River
basin and at various dam sites. This system works for the automatic measurement of
hydrological parameters at automated stations, with the real-time collection and
dissemination of this data on digital platforms. The data collected serves as a quick decision
support system Tor flood control to Command Area Development Authorities (CADA) in
Maharashtra. This system is a valuable tool for planning new or proposed projects and
allows for rapid analysis of information, especially useful in flood situations, through the
RTDAS system.

Currently, various tender works of Supply, Installation, Testing, Commissioning,
and Maintenance of the Real Time Data Acquisition System have been executed under
Hydrology Project Division in Chhatrapati Sambhaji Nagar, Nagpur, and Amravati. The
following Real Time Data Acquisition System (RTDAS) Stations have been installed.

Real Time Data Acquisition System, sensor details:-

ARG : Spillwa Total Data
i;; Basin / AWS E:QKJI;IR A];::;R P]i-n G atl:} Sen:or Lolggl:ar
’ ARS / Dam Wise
Upper Godavari
1 (Upstream 139 7 23 30 22 215 244
Jayakwadi
Dam)
Lower Godavari
(Downstream
2 Jayakwadi Dam 81 21 10 20 23 237 128
up to state
border )

14.0 Mechanism for Effective Implementation:

Terms of Reference (2) for the study group is to develop mechanism for the
effective implementation of the guiding principles. The concept of operation of
reservoirs considering it as a single entity must be give way to the concept of
integrated reservoir operations in the sub-basin. In the Upper Godavari (up to
Jayakwadi dam) sub-basin, there are seven(7) complex/systems of reservoirs. In the
reservoir complex, since more number of reservoirs / dams are involved, the decision
regarding operation of reservoirs would be taken at higher level than authority
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competent for operation of individual reservoir system. Generally, the authority of the
entire catchment will be authority responsible for the integrated operation of reservoirs
in the sub-basin. In this sub-basin, the Executive Director, Godavari Marathwada
Tirigation Development Corporation (Godavari Marathwada RBA) will be the
authority who would be responsible for operation of all complex and Decision Support
System so developed by MRSAC, Nagpur shall be placed under him.

The Memorandum of Understanding (MOU) between ED, GMIDC, Chhatrapati
Sambhajinagar and MRSAC, Nagpur “for development of Plug-in-Software module
along-with five parameters ( viz. Rainfall related indices, Remote sensing based
vegetation related indices, crop situation related indices, soil moisture based indices
and hydrological indices as per Drought Manual of Government of India) used in
MahaMADAT Geo-portal to decide exact amount of water to release from upstream
dams to Jayakwadi Dam” is signed on 25" April, 2024.

This is done along with the PRAVAH App of WRD. MRSAC will develop
specialized software that takes into account five key parameters related to drought, as
well as the storages of all dams within the sfudy area and the utilization of water for
Kharif crops and non-irrigation requirement also irigation requirement as per
prevailing strategy of G.S.G.-IL report at each dam by October 15th of every year. The
software will be designed to operate autonomously, without requiring human
intervention, streamlining the process, and ensuring accuracy in water release
decisions.

A Godavari Reservoirs Regulation Group shall be established permanently headed by
the Executive Director, GMIDC (RBA), Chh. Sambhajinagar The concerned
Superintending Engineers and CADA administrators will be the members of the
Group. This Group shall be responsible for the operation of reservoirs in the entire sub-
basin. The Group is expected to contact MRSAC, Nagpur to make necessary changes
in the Plug-in software every year or as per requirements & changes in various
Government policies experiences received during water releases in scarcity period and
rules in this regard. Also, in order to make changes, validation of data and other related
information specific access shall be given to concern Engineers working in this Group.
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15.0

15.1

Conclusions :

The overall conclusions of the Godavari Study Group-II are as follows:-

The study group has observed following major changes, additions and alterations in the

Upper Godavari Basin.
15.1.1 Domestic and Industrial water use and comparison with actual use (2022-23)

S.N | Particular GSG-I (2013) |GSG-1t (2024) | % increase/ | Actualuse | % of Actual
(Sanctioned (active decrease (2022-23) use with
scheme) scheme) active
scheme
Upstream of Jayakwadi
a_ |Domestic use | 409.82 MCum [586.05 MCum | (+) 43.00 659.92 112.60
b |Industrial use | 122.33 MCum [123.13 MCum (+) 0.006 51.17 41.55
Total 332,15 MCum [709.18 MCum | (+) 33.26 711.09 100.26
Jayakwadi project
a_ | Domesticuse 283.27 MCum {401.90 MCum | (+) 41.88 75.03 18.66
b |Industrial use | 160.74 MCum [117.27 MCum | (-) 27.04 41.82 35.66
| Total 444.01 MCum [519.17 MCum | (+) 16.93 116.85 22.50

This is mainly due to increase in domestic and industrial water use in

upstream of Jayakwadi project and consideration of only active non-irrigation

schemes. It is observed that, for non irrigation purpose, actual water use is less

as compared to sanction water use of active schemes of Jayakwadi project.

15.1.2 Upstream Design (Plan) utilizations:

AA. CDO CDO GSG-I | MWRRA GSG-II
Provision Study Study (2013) repoit (2024)
Complex (1964 &1985)| (2001) (2004) (MCum) | (2018) {(MCum)
(MCum) (MCum) | (MCum)
(A)Major Projects
DMula 807.03 824.73 82473 704.63 704.60 704.61
2)Pravara 736.24 75323 753.23 786.41 782.54 781.93
3)Gangapur 226.54 222.68 222.68 169.61 231.82 231.82
#)Godavari-Darna 940.13 948.93 94893 | 120449 | 886.48 967.83
5)Palkhed 44741 444,58 444.58 456.52 | 46841 468.41
Total Major Projects | 3157.35 3194.16 | 3194.16 | 3321.66 | 3154.56 3154.60
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AA, CDhO CDhO GSG-1 | MWRRA GSG-N
Provision Study Study (2013) report (2024)
Complex (1964 &1985)| (2001) (2004) (MCum)| (2018) (MCum)
(MCum) (MCum) | (MCum)

(B)Medium Projects 0.00 383.70 383.70 421.38 297.58 297.58
(C)Minor Projects 113.27 572.29 496.11 813.08 535.80 548.37
Grand Total (MCum)| 3270.62 4150.20 | 4073.97 | 4556.12 | 3987.94 4000.55
Grand Total (TMC) 1155 146.56 143.87 160.89 140.82 141.26

The major difference in GSG-1 and GSG-II figures, is mainly due to the
projects such as Kikvi, Upper kadava projects which is not yet started hence
their water use is not considered and the change in Godavari canal & Nandur
Madhameshwar express canal water use. The same has been corrected by
MWRRA during its Report in 2018,

15.1.3 The rainfall pattern:

Observations in the Upper Godavari basin at various dam sites seems to follow
the almost similar pattern as that GSG-I (Ref. para-Chapter no.6, point No 5, Comparison

Table 5.1 for details).

However, the impact of climate change on rainfall such as intensity, pattern and
duration etc. is not studied by the Godavari Study Group-fl. GSG-II recommends to
establish the study centre or used the data from the various authorities. Godavari
Reservoir Regulation Group shall analyze this data and suggest necessary
recommendations or give factual information to MRSAC Nagpur as per requirement, in

near future.

15.1.4 Observed net yield at Jayakwadi Dam :

SR. Yield as per GSG-1 Yield as per GSG-I1
NO. | Dependability | (2013) ( 1975-2012) (2024 (1975-2022)
38 years 48 years
MCum T™C MCum T™MC
| 100 % 122.05 4.31 174.27 6.15
2 90 % 528.79 18.67 54145 19.11
3 75 % 816.53 28.83 844.21 29.80
4 50 % 2067.51 73.00 1753.44 61.91
5 Average 2356.34 83.20 221442 78.19
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15.2  Sharing water deficit:

The "Sharing water deficit” is considered as per the Criteria for distribution of surface
waler entitlements by River Basin Agencies for Domestic and Industrial Use" as published
by MWRRA on 22" September, 2017, is as below:

S. | Jayakwadil % Demands As per GSG-1 (2013 % Demands As GSG-1I (2024)

N.| observed
net D-NIj I-N] K-I{ R-I] HW-] D-NI{ I-NI K-I R-I | HW-I

1| 100% dep! 80 0| 80 0 0 87.19] 8292 80 0 0
Year

21 90%dep.| 80 80| 80| 32 0 87.19] 8292 80 32 0
Year

37 75%dep.| 80 80, 80| 52 0 87.19 82.92] 100 52 0
Year

4 | Average 80 801 80! 80 0 87.19| 82.92! 100 80 0
yield

5 | Good Yea 100 | 100( 100! 100l 100 100 100 100 100 100

(The detail analysis is given in Chapter 6, para 8.1.1)

153 MahaMADAT software by MRSAC Nagpur

The Memorandum of Understanding (MOU)  between ED, GMIDC, Chhatrapati
Sambhajinagar and MRSAC, Nagpur “for development of Plug-in-Software module along-
with five parameters  viz. Rainfall related indices, Remote sensing based vegetation related
indices, crop situation related indices, soil moisture based indices and hydrological indices
as per  Drought Manual of Government of India) used in MahaMADAT Geo-portal to

decide exact amount of water to release from upstream dams to Jayakwadi Dam” is signed
on 25 April, 2024.

This is done along with the PRAVAH App of WRD. MRSAC will develop
specialized software that takes into account five key parameters related to drought, as well as
the storages of all dams within the study area and the utilization of water for Kharif crops
and non-irrigation requirement also irrigation requirement as per prevailing strategy of
G.5.G.-II report at each dam by October 15th of every year. The software will be designed to
operate autonomously, without requiring human intervention, streamlining the process, and
ensuring accuracy in water release decisions.
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The flowchart is as below:

Flow Chart

Live Storage level PRAVAH App I5th Oct every
of upstream year

dams

Already released Irrigation Additional
Data from Water of cach Upstream Dams [rrigation/Non-
WRD (Irrigation. Domestic and [rrigation requirement
Industrial) as per strategy
(factored) by GSG-II

Assessment of Drought (by
MahaMADAT Geoportal) upto
25th Ocl every year

No. of

Tahsils/Circles/Villages under Drought Severity

drought in Godavari study

area

Water requirement for
fodder and Contingent
in drought tahsils

Final Calculation of Water release from each dam
upto 30th Oct every year
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154 The study group has observed that some of the directions given by MWRRA for effective
implementation regarding release of water is yet to be implemented by the River Basin
Agency,

These are as below:

(i} To establish two river gauging stations one at Kamalapur to measure the quantity of water
actually reached for Jayakwadi dam out of the releases from Darna, Gangapur & Palkhed
Complexes and another at Madhameshwar to measure the quantity of water actually
reached for Jayakwadi dam out of the releases from Mula & Pravara.

(i1) To estimate realistic river losses considering the dryness / wetness of the river,
depressions in the riverbed, and quantity that can be obstructed against the sill of the K.
T. Weirs etc.

(i)  The Chief Engineer, Hydrology and Dam Safety, Nashik has to maintain the river
gauging stations at Kamalapur and Madhameshwar, measures the water received at these
gauging sites and reports it to ED, GMIDC, Chhatrapati Sambhajinagar and MWRRA.

15.5 Evaporation from Reservoir Jaykwadi (Jayakwadi Dam) :

The planning of Jayakwadi Dam was done considering the annual lake evaporation
losses of 664.83 MCum in 1965. However, as per Govt. Resolution dated 12/09/2018, the
evaporation losses is worked out to be 323.10 MCum. The evaporation losses are as below:

Sr. Dependability Year Available yield Evaporation losses
No. % (MCum) (MCum)

1 100% 2012-13 174.27 206.71

2 90% 2022-23 541.45 214.26

3 75% 1993-94 844.21 288.65

4 Average 1977-78 2198.86 323.10

5 Good year 2017-18 2465.23 323.10

Thus, it is necessary to study the evaporation losses of all the upstream major and medium

storage reservours including Jayakwadi Projects.
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15.6 Jayakwadi Project hydrological and water use status:

The study group has compared the approved water use of Jayakwadi Project as per
administrative approval (1965} with the sanctioned water uses of various upstream reservoirs. It
is seen that there is shortfall in approved planned water use. This is mainly due to increase n
Minor projects for which the planned limit of 4 TMC has been considerably increased also as per
local requirement, water utilization through K. T. weir has been increased, along with express
canal water utilization in Nandur Madhyameshwar (Darna) system for Marathwada. Also,
Medium and Minor projects have been constructed in Marathwada region. Considering the
above facts, it is necessary to study the variation between planned utilization and actual
utilization of the upstream reservoirs of the upper Godavari Basin. So that the necessary steps
can be taken in future for equitable distribution. Also, as per the data available from year 1980-
81 to 2017-18, it is seen that the actual water use of upstream side projects is less than, 113

TMC i.e. the approved water use.

15.7 Water use efficiency:
Adoption of drip and sprinkler irrigation methods for increasing water use efficiency may be
made mandatory within a period of 5 years henceforth, as envisaged in Section 14 subsection
(4) of MWRRA Act. The Government may consider this sub basin as a pilot sub basin for
converting the gravity irrigation into micro irrigation system. The WALMI, Chhairapati
Sambhajinagar shall be given lead role to conduct various courses for farmers and water users
associations, to increase water use efficiency. The WALMI shall, also, undertake on form

training courses.

15.8 Pipeline network from upstream reservoir to Jayakwadi project :

The study group has discussed use of pipeline network from upstream reservoir to
Jayakwadi project for release of water, so as to reduce conveyance losses during transit.
However, considering the distance and cost involved, this possibility is ruled out by the study

group.
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15.9

15.16

15.11

Lift Irrigation Scheme on upstreme reservoirs and Jayakwadi Project :

There are number of private / Government LIS schemes in the backwater of
irfigation projects including Jayakwadi project. This affects the measurements of water
inflow in Jayakwadi during release of water from upstream reservoir. A detailed study
regarding number of LIS schemes , area irrigated, HP sanctioned, water use etc. needs to be
done in the coming years so that the water use of this LIS can be accounted for and
necessary precautions may be taken during release of water from upstream reservoirs. In
nutshell all the LIS schemes including Government and Private, needs to be mapped.

Also, the water user Association (WUA’s) shall be formed based on MMISF Act
2005. And water meters as water measurin g devices shall be made compulsory / mandatory
to all these water user Association and individual water users as the case may be.

Sedimentation Survey :

The Godavari Study Group-1I has considered the sedimentation analysis based on
"The Status Report on Capacity Assessment of Reservoirs in Maharashtra”, a publication of
MERI, Nashik while considering the live storage capacity of various reservoirs in the Upper
Godavari basin during formulation of report. The review of sedimentation analysis shows
that, the Godavari Study Group -II proposes to carry out the reservoir sedimentation of all
remaining dams of various complex in the Upper Godavari basin and update the live
storages in the reservoirs within next five years, so that the exact impact of sedimentation
can be considered while formulation the reservoir water release strategy from upstream
reservoirs to Jayakwadi Project, in further report/coming years.

Water diversion schemes/river linking projects :

Water diversion schemes/river linking projects are proposed to divert water from
surplus basin of Kokan region to deficit Godavari basin. A detailed study shows that the
short fall can be met with these river diversion schemes. The government shall iake
Necessary steps to compensate the shortfall of water by constructing water diversion
scheme/river linking projects at earliest and proper distribution of surplus water available
from this river linking projects.

The water available through river linking projects shall be used to cater the deficit in

Jayakwadi Project. Some of river linking projects are completed and others will be completed
in near future.

‘October 2024~ .
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The quantum of watcr received in Upper Godavari basin shall be measured and such quantum
of water shal] be released to Jayakwadi Project. However, for determination of various losses
to be considered for water available from river .divergent schemes, a methodology of the
same shall be derived in due course, so that there shall not be any disputes between stake
holders of upstream and down stream side.

-XOX-
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CHAPTER : 7
RECOMMENDATIONS

Based on the discussions and various field details/conclusions the recommendations made

by Godavari Study Group-1I Committee are as below,
1.0 Recommendations :

. Regulate the upper reservoirs considering parameters & phlig in MRSAC software
MahaMADAT along with PRAVAH app. based on the strategy for integrated operation of
reservoirs with coordinated approach at Upper Godavari (up to Jayakwadi dam) sub-basin level
in such away that likely water scarcity situation may not be attained in Jayakwadi project.
2. The GSG-I (2013) has recommended as "the upper resetvoirs shall be regulated starting
from the beginning of September on the basis of assessment of utilizable water available, rainfall
forecast and availability of actual live storage in the individual reservoir sand systems of
reservoirs (complex) at the end of August. The refease of water from the various complex shall

be effected in the month of September and latest by 15" October so that the Jayakwadi reservoir

reaches at the level with actual live storage equals to or more than 33% of design lives Storage as
ge €q g g

on the 15"October”, as short terms measures.

However, Godvari Study Group -1l is of the opinion that, considering the Reservorr
operations schedules (ROS) of various reservoirs, operation of Gates is possible only if, the
necessary water content is available in that fortnight as per ROS, otherwise there is a possibility
of shortfall in the live storage of reservoirs in upstream of Jayakwadi Project. Moreover, dams in
the upper reaches are monsoon fed from June to September end. However, majority of inflow in
the Jayakwadi comes from returning monsoon rain from 15th Sept to October end every year.
Then in that case, if there is early release water from upstream dams, it may prove to be
dangerous and these dams may not fill and due to returning monsocn. Jayakwadi project may
get more inflow which may have to be released from reservoir,

3. The guiding principles (operating rules) for operating strategy-I presented in Table: 6 shall
be followed for releasing water from the various complex. The MWRRA vide it's order dated
[9" September, 2014 in Case no. 01/2014, stated in point 10 (e)" that, if the natural storage of

Jayakwadi Dam in the first fortnight of October is above or equal to 65% of the live storage

(strategy-II1), then the question of releasing water from the upstream storages does not arise",
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The Godavari Study Group-11 (2024) recommends that this percentage shall be brought down to
>8% based on the additional data of last 10 years from 2013 to 2022 considered by study group.
This is mainly due to increasing domestic and industrial water use in upstream reservoir of
Jayakwadi project and consideration of only active non-irrigation schemes. Also, most of the
schemes considered in Jayakwadi Project are either not completed or not in use (inoperative) due
to various local problems, and the Irrigation / Non irrtgation schemes which are not fully
development not in fully operation shall be considered and exact requirement shall be assessed
and due correction shall be made ( by Executive Director, GMIDC, Chh.Sambhajinagar) at the
time of release of water from upstream reservoirs.

Also, in the deficit year when the upstream rescrvoirs do not fuilfill it's own non Irrigation
requirement a possibility to tulfill the non irrigation requirements through dead storage of the
layakwadi dam shall be made as it has major dead storage.

4. Kharif irrigation requirement to the exient of crop water requirement worked out
scientifically taking into consideration the conjunctive groundwater use, shall be met with from
utilizable water from the respective systems of reservoirs/complex.

5. Diversion of monsoon flows through canals, flood canals and rivers/streams for kharif use
out of project command area, feeding tanks, farm ponds etc. shall be allowed only after
Jayakwadi Project reservoir level reaches to its full capacity.

6. Henceforth, the New Irrigation projects, surface storages/ water bodies should not be
sanctioned in Upper Godavari Basin.

7. The study group has observed that some of the directions given by MWRRA for effective
implementation regarding release of water from upstream reservours to Jayakwadi projects is yet

to be implemented, by the River Basin Agency, these are as below:

(i) To establish two river gauging stations one at Kamalapur to measure the quantity of water
actually reached for Jayakwadi dam out of the releases from Darna, Gangapur & Palkhed
Complexes and another at Madhameshwar to measure the quantity of water actvally reached for
layakwadi Project, out of the releases from Mitla & Pravara complex.

{it) To estimate realistic river losses considering the dryness / wetness of the river, depressions in

the riverbed, and quantity that can be obstructed against the sifl of the K. T. Weirs etc.
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(iii) The Chief Engineer, Hydrology and Dam Safety, Nashik has to maintain the river gauging
stations at Kamalapur and Madhameshwar, measures the water received at these gauging sites and

reports it to ED, GMIDC, Chhatrapati Sambhajinagar, and MWRRA.

8. The water stress situation/scenario in Upper Godavari (upto Jayakwadi dam) sub-basin is
requited to be managed with a well plan strategy of deficit sharing to ensure the approximate
equitable and judicious distribution of available water resources as contempleted in MWRRA
Act,2005 and State Water Policy, adopting sub-basin as a unit. A concept "Sharing Water
Deficit" as defined and a procedure given by MWRRA in its order dated 22nd September, 2017"
criteria for distribution of surface water entitlements by River Basin Agencies for Domestic and
Uses" is considered by the Godavari Study Group-11 for various cuts adopted for Domestic and

Industrial uses rto share water deficit in Upper Godavari sub-basin..

9. The GSG-I Report (2013) has recommended, “to develop computer based techniques and
applications of system engineering techniques with the technical assistance of
national/international Institutes or Consultants for real time integrated operation of reservoirs
with the real time data acquisition system (RTDAS) and flood forecasting model in the Upper
Godavari (upto dam) sub-basin as a long term measwre for release of water from upstream
reservoirs to Jayakwadi Projects” .

As per recommendation of GSG-11, Executive Director, GMIDC, Ch. Sambhajinagar, executed 3
years MOU with MRSAC, Nagpur to develop Plug in software which is the Decision Support
System, a computer based programme preparted by MRSAC, Nagpur by plugging of water
reservoir storage data through WRD PRAVAH App along with drought declaration software
MahaMADAT which is developed by MRSAC, Nagpur and operative since 2018 so the
strategy for integrated operation of all the major and medium project reservoirs shall be adopted

GSG-11 to recommends to involve MRSAC, Nagpur in future also.

. The Godavari Study Group-II has considered the sedimentation analysis based on "The Status

Report on Capacity Assessment of Reservoirs in Maharashtra®, a publication of MERI, Nashik
while considering the live storage capacity of various reservoirs in the Upper Godavari basin

during formulation of report. The review of sedimentation analysis shows that, the Godavari

Study Group -1I proposes to carry out the reservoir sedimentation of all remaining dams of
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13.

14.

various complex in the Upper Godavart basin and update the live storages in the reservoirs
within next five years, so that the exact impact of sedimentation can be considered while
formulation the reservoir water release strategy from upstream reservoirs to Jayakwadi Project,

in further report/coming years.

Il. Evaporation from Reservoir Jaykwadi ( Jayakwadi Dam) The planning of Jayakwadi
Dam was done considering the annual lake evaporation losses of 664.83 MCum. However, as per
Govt. Resolution dated 12/09/2018, the evaporation losses work to be 323.10 MCum. As per
detailed discussions, the 90% & 75% dependable year information of evaporation losses
provided by SE, CADA, Chhatrapati Sambhajinagar is 214.26 MCum. & 288.65 MCum.

respectively.

It is necessary to study the evaporation losses of Jayakwadi reservoir in the coming years to get
exact evaporation losses. Chief Engineer, Hydrology and Dam Safety, Nashik shall monitor and

assess this measurement as a third party.

While construction of new dams, it is suggested to provide a river sluice in the body of dam
especially Kikwi and Upper Kadawa project to regulate reservoir operations during monsoon

period in systems of reservoirs / complex.

A Godavari Reservoirs Regulation Group shall be established permanently headed by the

Executive Director, GMIDC (RBA), Chh. Sambhajinagar The concerned Superintending
Engineers and CADA administrators will be the members of the Group. This Group shall be
responsible for the operation of reservoirs in the entire sub-basin. The Group is expected to
contact MRSAC, Nagpur to make necessary changes in the Plug-in software every year or as per
requirements & changes in various Government policies experiences received during water
releases in scarcity period and rules in this regard, Also, in order to make changes, vatidation of
data and other related information specific access shall be given to concern Engineers working

in this Group.

Review and updating of operating rules (guiding principles) as presented in Table: 7 may be
done after lapse of 5 years or at shorter period as decided by the Government, taking into account

the difficulties faced in the implementation and changes in water planning scenario of sub-basin.
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A Godawari Reservoir Regulation Group headed by the Executive Director, GMIDC(RBA),
Chh.Sambhajinagar. This Group shalt be responsible for the operation of reservoirs in the entire
sub-basin. The Group is expected to consult and/or meet fortnightly or more frequently in
monsoen period for assessment of water availability and review, and take decisions for the
integrated operation of reservoirs in the sub-basin on the basis of principles given in this report

with more coordinated approach with help of Plug in software developed by MRSAC.

15.0 The carry over storage is a additional storage capacity provided within the live storage to meet

shortages during the bad years. Such storage shall not be used during good years and normal
years.

16.0 During the period of floods, the normal reservoir capacity regulation shall be switched over to the

]

flood moderation regulation.
17. Water use efficiency:

Adoption of drip and sprinkler irrigation methods for increasing water use efficiency may
be made mandatory within a period of 5 years henceforth, as envisaged in Section 14 subsection
(4) of MWRRA Act. Government may consider this sub basin as a pilot sub basin for converting
the gravity irrigation into micro irrigation system. WALMI Ch Sambhajinagar shall be give role to
conduct various courses for farmers , Water User Associations to increase water use efficiency.

WALMI shall also undertake onfarm training courses.
18. For Lift Irrigation Schemes on upstream reserveirs and Jayakwadi Project

i} The number of private/government LIS schemes shall be mapped permanently which are
lifting water from submergence of projects, Project Authority shall give them some permanent
authorized identification in form of QR code fixed to their pump or lifting stations which shall
provide information area sanctioned, H.P sanctioned. Water Users Association shall be formed
for the group of farmers. Measuring devices i.e water meters shall be made compulsory for

individual and Water Users Associations so as to assess exact water use.

i) The government shall revised the terriff for LIS Water Users Associations so as to encourage

them for forming Water Users Associations for LIS.
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19. Sedimentation Study of Upstream projects and Jayakwadi Project.

The review of sedimentation analysis shows that, GSG-II propases to carry out the Reservoir
sedimentation of all the remaining dams of various Complex in the upper Godavari basin and
update the live storages in the reservoirs within next 5 years so that, exact impact of
sedimentation can be considered while formutation of the reservoir water release strategy
from upstream reservoirs to. Jayakwadi project 1n future analysis which is to be done by
MRSAC, Nagpur.

20. Water Diversion scheme / river linking project

The water available through river linking project shall be used to cater the deficit in
Jayakwadi project. For releasing the water available from river diversion / river linking
Project, to cater the deficit in Jayakwadi project the Government shall establish the
mechanism for measurement and distribution after the completion of river diversion / river
linking Project. The quantum of water received in Upper Godavari basin shall be measured
and such quantum of water shall be released to Jayakwadi Project. However, a methodology
for determination of various losses to be considered for water available from river diversion
schemes shall be derived in due course.
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Anntial Obscrved Net Yield Seriea at Paithan Dam
for the Period from 1975 o 2022
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For the Period from 1975 to 2022
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IN THE HIGH COURT QF JUDICATURE AT BOMBAY
CIVIL APPELLATE JURISDICTION

Public INTEREST LITIGATION NO. 169 OF 2023
WITH
INTERIM APPLICATION NO. 6572 OF 2024

Bhaskar Rakhmaji Aware & Ors.  } Petitioners
Versus

The State of Maharashtra, b g

through its Principal Secretary, }

Water Resources Department ¥

>

& Ors. Respondents
WITH
PUBLIC INTEREST LITIGATION NG, 183 OF 2023
WITH
INTERIM APPLICATION NO. 17570 OF 2023
WITH
INTERIM APPLICATION NO. 17560 OF 2023
WITH
INTERIM APPLICATION NO. 17569 OF 2023
Late Rajabhau Tugar Sahakari ¥
Upsa Sinchan Sanstha Maryadit, 3}
Nashik } Petitioner
Versus
The State of Maharashtra, )
through the Principal Secretary, }
Water Rescurces Department >
& Ors, ¥ Respondents
WITH
INTERIM APPLICATION NO. 17571 OF 2023
IN
PUBLIC INTEREST LITIGATION NO. 183 OF 2023
Marathwada Janata Vikas ¥
Parishad ¥ Applicant

In the matter betweean
Late Rajabhau Tugar Sahakari 3
Upsa Sinchan Sanstha Maryadit, }
Nashik b Patitioner

d TT 1§07 -
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versus
The State of Maharashtra, }
through the Principal Secretary, 3}
Water Resources Department ¥

& Ors. } Respondents
WITH
PUBLIC INTEREST LITIGATION (ST) NO. 30970 OF 2023
Ramesh Shankar Dhongade 3 Petitioner
versus
The State of Maharashtra, - ¥

through the Principal Secretary, }
Water Resources Pepartment }
& Ors, > Respondents

Mr. Nitin Gaware - Patil i/b, Mr. Szhil Choudhari for the
petitioner in PIL/169/2023.

Mr, Manish Kelkar for the petitioner in PIL/183/2023,
Mr. Privansh lain i/b. Vivek Punjabi for the petitioner in

PIL(SE)/30970/2023.
Mr. Yashodeep P. Deshmukh (through VC) a/w. Ms. Vaidehi
Pradeep for the proposed intervenor - MIUP in

IA/1757%/2023 in PIL/183/2023,

Me. R. L. Kute a/w. Mr. Ancop Patil for the iatervenor in
IA/6572/2023 in PIL/169/2023,

Mr. P. P. Kakade, Government Pleader with Mr. 0. A,
Chandurkar, Additional Government Pleader and Mrs, R. A.
Salunkhe, AGP for the State in all matters except
PIL(ST)/30970/2023.

Mr. P. P. Kskade, Government Pleader with Mr. O. A,
Chandurkar, Additional Government Pleader with Mrs, R, A.
Salunkhe, AGP and Mrs. G. R. Raghuwanshi, AGP for the
State in FIL{ST}/30970/2023.

iMr. Abhinandan Vagyani i/b. Ms. Chaitrali Deshmukh for
respondent Nos.3 and 4 inm PIL/183/2023 and for
respandent No.4 in PIL/165/20323. '

Mr. M. L. Patil for respondent NO.6 in PIL/183/2023,

Mr. Mahendra K. Warikhede, Superintending Engineer &
Deputy Secretary, Catchment Area, Water Resources
Department present.

i Dewpivaded an » Q50X204 (754,92 o
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CORAM: DEVENDRA KUMAR UPADHYAYA, Cl. &
AMIT BORKAR, 3.

DATE: 3 SEPTEMBER 2024

P.C.:

18/17571/2023: -

1. This interim application has been moved by Marathwada
Janata Vikas Parishad seeking its intervention in Public Interest
Litigation No. 183 of 2023.

2. In PIL/183/2023, apart from the prayer for quashing the
order dated 30" October 2023 issued by Godavari Marathwada
Irrigation Development Corporation (hereinafter referred to as
"GMIDCY), the petitioner has also prayed for certain directions
for implementing the judgement and order dated 23™
September 2016 passed in Public Interest Litigation No. 173 of
2013, which was filed by the applicant.

3. Since we find that the applicant has sufficient interest in
the PIL petition, we permit the applicant to be impleaded as
respondent no. 7 in PIL/183/2023.

4. learned counsel for the petitioner shall incorporate the
necessary amendment within a week. Reverification is dispensed
with.

5. The interim application is disposed of.

PIL/16972023 & PIL/183/2023: -

6. learned counsel for the petitioner in PIL/169/2023 has
brought to our notice the judgment rendered by this Court on
239 Septermnber 2016 in a bunch of petitions, leading petition
being PFIL/173/2013. By kendering the szid judgement, the

= Downlovdad an « Q3BT HT14:92
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Couwrt had issued various directions and one of the directions
given is that the State Government shall take a policy decision
on the issue of carrying out the exercise of the review of storage
capacity of all the reservoirs and undertaking hydrology of
Godavari sub-basin. The judgement further states that decision
shall be taken by the State Government which shall be placed

on record within a period of six months.

7. Our attention has also been drawn to the Gowvernment
Resolution dated 26% July 2023, according to which, in order to
properly distribute the water stored in the dam on the upstream
of Jayakwadi dam and also in order to submit guidelines
considering the refevant factors as per the report of the previous
committee dated 8™ August 2013, a new study group has been
formed, which is headed by the Director General, Landscaping,
Training, Hydrology, Research and Dam Safety, Nashik as
Chairman and six other members. The Government Resolution
also sets out the scope of work entrusted to the study group
which  includes  formulation of guidelines  regarding
irmplementation of integrated approach of ail reservoirs i the
basin/sub-basin upstream of Jayakwadi dam in Godavari basin
to avoid shortage situation in Jayakwadi project during
monsoons and to develop methodology for effectively
implementing such a system and to suggest improvements
regarding technical, financial and managerial aspects regarding
the said subject. The committee was expected to submit its
report by 315 August 2023;.

8. Our attention has also been drawn to an affidavit in reply
filed by the Superintending Engineer and Administrator, CADA
on behalf of respondent no. 3, wherein it has been stated that

&: fownfosded on « 0S0REI 1T T2
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on issuance of Government Resolution dated 26 July 2023, as
partially modified by a subsequent Government Resolution dated
1% August 2023, study is being carried out by the study group
and that accordingly, review of storages has to be taken up by
15 Qctober every year and the Executive Director, GMIDC has
to decide the appropriate strategy for equitable distribution of
water. The affidavit in reply further states that on request of the
study group, the Government had esxtended the time limit for
submitting report, initially on 30™ November 2023 and
thereafter again a request was made for further extension of
time till March 2024,

9. lLearned Additional Government Pleader, on instructions,
states that the Governmeant has extended time for completion of
study by the study group till 30% June 2024, however, since
then, the time has not been extended.

10. It is on the basis of the study to be conducted by the study
group that the statutory authority, narmety, Maharashtra Water
Resourcas Regulatory Authority (hereinafter referred to as
"MWRRA") has to make recormnmendations to the State
Government for eguitable distribution of water after inviting

objections and suggestions from general public.

11. [t has also been informed that the hydrological year sterts
from 15" QOctober every year and accordingly, final decision by
the State Government is required to be taken by 15% Cctober

EVEry year,

12, Keeping in view all the aforesaid aspects, we direct that
the study group shall complete its study as expeditiously as

possibie and for the said purpose, if extension, as required on

ny Downdoxded on - 0SVSR024 171802 1
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request by the study group, shall be granted by the State
Government. Once the study group completes jts study and
submits report to the MWRRA, it shail, accordingly, publish a
public notice inviting ohjections and suggestions to the report to
be submitted by the study group, which will, accerdingly,
forward its recommendations, which shall be based on the
report of the study group as also on the basis of objections and
suggestions which may be made to such a report by the general

public, to the State Government at the earfiest.

13. The learned Additional Government Pleader, on instructions
received from Mr. Mahendra K. Wankhede, Superintending
Enginear and Deputy Secrstary, Catchment Area, Water
Resourced Department, has stated that the study group needs a
month's time from today to complete the study and submit its
report to the MWRRA. Accordingly, our direction as above for
earliest completion of the study should be construed to mean
that the study group shall conduct and complete the study
within a month from today and for that purpose, the State
Government shall immediately grant the requisite extension.
Once the study group completes its study, it shali prepare the
report and submit the same to the MWRRA within a fortnight
from completion of the report. The MWRRA shall invite
objections and suggestions from the general public giving a
fortnight’s time for submitting objections and suggestions.
Thereafter, the MWRRA shall consider the entire matier as
observed above and submit its recommendations to the State
Government within a month thereafter, which shalf be
considered by the State Government and final decision thereon
shall be taken by the State Government within four weeks from

i Downlozded aw - OSONXOI 1T 140D
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the date communications are received from MWRRA.,
14. Stand over to 21 October 2024.

15. The learned Additional Government Pleader shall file an
affidavit of the competent authority by the next date of listing
bringing on record the steps which may be taken in the

meantime for ensuring compliance of this order.

(AMIT BORKAR, J.) (CHIEF JUSTICE)
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IN THE MATTER OF

CRITERIA FOR DISTRIBUTION OF SURFACE WATER ENTITLEMENTS
BY RIVER BASIN AGENCIES FOR DOMESTIC & INDUSTRIAL USES

CORUM
Shri. K. I". Bakshi, Chairman

Shri. V. M. Kulkarni, Member (Water Resources Engineering)

ORDER

Date: 22+ September 2017
1s PREFACE:

L1.  As per the Conslitution of India Waler is a State subject. Constitution
does not explicitly recognize the right to water as a basic human right.
However, this right is recognized implicily with the Supreme Court's
interpretations of the Article 21 of the Constitution as right to life with
dignity!. To protect the right to drinking water for all, distribution of
entilements & appropriate pricing of water are steps lorward in this

direction.

1.2.  The Maharashtra Water Resources Regulatory Authority (MWRRA) was
established as per the provisions in Section 3 of the MWRRA Act 2005
vide natification dated June 8, 2005. Maharashira is the firsl Slale in the
counlry to establish a regulatory authority in water sector. The powers,
duties and functions of the Authority are laid down in MWRRA Act
2005 which was amended first in April 2011 & second time in January

Report of the Working Groep on Urban and Industrial Water Supply and Sanitstion for the
Twelfth Five-Year Plan (2012-2017)
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recharge In its promises or as CSR aetivities may be given
prioeity.  Huowever, in water deficit sub-basins, addilional
entitlement for expansion of water intensive industry shall not be
given.

{ixy Indestrics shall not oxceed the effluent discharge norms
stipulaled by MPCB / CPCB whichever is stringent. The
industries using recycled water and reducing their freshwater
demand shalt be incentivized. However, industries using waler
beyond the entitlement shall be charged at higher rates, as may be
indicaled in tariff order.

7.3  The fellowing clause should be included in the agreement with IBWLE
“Maftaraslitra Water Resources Regulatory Authiority Act
2005 hes empowered the Authority fo determine the
criteria for the distriltution af entitlements by the River
Basin Agencies on preseribed terms and conditions and
also ta pstablisl water faviff systenn. As per the said Act,
the ewtitlement and tariff system is subfect to review at
intervnls of not less than theee years. During the agreement
period, changes hr entitloment and/or preseribed terms @nd
couditions amdfor tariff system siade biy MWRRA shall be
Brinding on both parties.”

74 A commiltee comprising Joint Director of Industries and CE, WRD will
devide inter-se priority among competing industries for distribution of
entitlement, keeping in view factors like specific water consemption of
the industry, inpartance of the product to the sconomy of the Stale,
employment polential, poliution aspects ete.

8, SHARING WATER DEFICIT

81  As per the State Water Policy, the domestic water use for deinking,
cooking, hygiene and sanitation including lvestock has first priority.
However, natural water availability is extremely diverse across Lhe
various siver basins and sub-lasing of the slate. Annual variations are
approximately within the range of 30%. The annual fuctuations in
rainfall and conscquent water deficit in the reservoirs aced to be
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addressed. During the deficit vears, the DBWUs will also have to share
some deficit. [However, while doing so, the basic needs for health &
hygiene should not be lost sight of. Considering this aspect, allocation
for DBWUs from the reservair in the deficil vear shall be governed by
{otlowing {formula;

Ap {in percentage} = 70+ [{U x 30} / 100]

Where U = [Reservoir Storage on 15% Ctober + Kharif Utilisation) X 300
Destgn Annuat Utilization from the Reservoir

Applicable cut in % = 100 - Ap

Note - In case the live storage in the reservoir on 15% October is less than
ar equal o total domestic water entitfemenls from the reservoir
for the Balance veas, all available water shall be kepl reserved for
domeslic sector.

NMusteation - If the live storage a3 on 153" October plus the Kharif
ulitization already done s 9% Leo delicit in water
availability is 10%, the deficit o be shared by domestic

sector shall be calculated as under;

Ap =704 [(90x 30) / 100) = 97%

Applicable cut = 100 - 87 = 3%

So Bulk Water Lser in Sr. No. 4 in Table No 3 will get at

135 x U7% = 131 Ipcd

82  Allocation For IBWU Jrom the reservoir in the deficit year shall be
governed by the following formula;

Ap{in percontage) = 60 + [[U x 40) / 104]]

Where U = [Reservoir Storage on 130 Qctober + Kharif Utilisation) X 100
Dresign Annual Utilization Irom the Reservolr

Applicable cutin % = 100 - Ay
- 13-
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that can be macde available from rain water harvesting and recycling
and thus reducing freshwater demand by 15 percent in next three
years,

¢} Treatment of enbire penerated sewage 1o CPCB / MPCB standards,
whichever is stringent, and miaking it available for reese.

11.2  Industrial Secton

a) Mandatory guidelines stipulated by MoEF/CPCB/MPCE whichever
is most siringent, regarding efffuent discharge should be strictly
fallowed.

b} Reduction in consumption by optimizing the process, modifying the
aquipmenis and creating awareness amongst the workers.

12 DIFFICULTIES IN IMPLEMENTATION

In case of any difficulty in implementation of these ceiteris, the
DRWU WU/ RBA may approach the Authority with specific petition.
The decision of the Authority shall be final.

oY
Vv
s
(V. 1. Kulkarni) {K. P. Bakshi)
Member (W. K. Engineering) Chairman

13-
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For

Development of plug-in Software Module along with Five
Parameters used in MahaMADAT Geo-portal to decide
Exact Amount of Water to release from u/s Dams to
Jaykawadi Reservoir (Paithan Dam)

Signed on this 26" day.ﬁlﬁi‘., Month Year 2024

1. Prelude: The Upper Godavari sub-basin, extending up to the Paithan dam, cavers a total
geographical area of 21,774 sq km and is divided ints upper and lowes reaches. The upper reach,
located along the Sahyadri range {Western Ghats), receives heavy tainfat), while the lower reach falls
within a rain shadow bels, experienting lower rainfall. Despite being well-developed in terms af water
starage infrastructure, fartors such as rapid urbanization acd industrial development, driven by
papulation grewth, are stressing available water resourees. This development hay led to a substantzal
increase in water demands across agricuiture and urban sectors, resultiag in critical confiicts due to
fixed water resources and rapidly increasing demands.

Mumerous major and medium dams have been canstructed in the upper reach to conserve water and
utitize available resources effectively, with emany situated in ideat lacations within the Ghats. Currently,
reservoil OpErFEtions are conducted independently for each reservorr, treating them as separate
entilies, However, mncreased water demands from apriculiural and industrial sertors, alongside
population giowth and urhanization, have surpassed initial projections made during the planning of
projects like the Paithan dam. Consequently, this has Jed to reduced inflows into the Paithan dam,
esacerbaling water stress in the lower reacies, particutatly in the Marathwada region.

The chalienge for Water Resources Engineers figs in devising a strategy for the integrated operatian
of reservoirs dusing the filling period, This strategy must prioritize the approximate equitable
distribution of water at the sub-basin Jevel to pptimize the wtiliraticn of avaitable water resources and
maximize the benefits cerived fram Lhe ressrvoir systems or systems, &y adopung principles of
equitabie distribution and optimizing system operatipns, Water flesources Engineers can address the
complexities of water management in the Upper Godavari sub-basin, ensuring sustainable water use
for all stakeholders.

2, introduction: The Water Resources Department of the Government of Maharashtra has established
a Study Group Lo address the chaltenges of wales management In the Upper Godavan sub-basinup to
the Faithan dam. This enitiative stems from cancesns regarding the intreasing water demands due 10
rapid development in agriculture, industty, population, and wrbanization, which have led 1o
heightened wtilization of ypstream sesources. This heightened wtilization has rexulted in decreased
inflows into the Paithan dam, exacerbating water stress in the lower reaches, particudarly :n the
Marathwada regien.

in considesaticn of the aforementioned cantest, the Water Resources Departraent of the Government
of Maharashtra estabsished 2 Study Group chaired by Shri Mendhegiri, wivo was then Director General
of WALMI, Aurangabad. This initiative was formalized through a Marathi Resolution dated 29th
Janwary, 2013, with the sbiectve of formudating regulations and guiding principles for the integrated
aperatinn of seservoirs durinig the filling period in the Godavar hasin, up 1o the Paithan dam. The Shri
Mendhegin Committer compieted its 1ask and submitted its teport on Sth August, 2013.
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Rased on the aforementsaned background, the Water Resources ﬂﬂparl;“;;t’;sf [I:; ;{]w;:::::n:h?f
Maharashtra established-a Study Grotg chaired by the Director Gﬂnerai‘o . 7ﬁ23}JM .P This
initiatwe was formalized theoogh Marathi Resolution No. Misc -2023/ Fite No 18 / N {P} datng
26th July, 2023, The Study Graup was tasked with ihe following Terms of References;

Lty & decade hav P

mepastale

o .
comwevange, dteratinns in U
pocopmtered 1 teheasig wat

. T3 - :

1. Taformulate guidelines for the iniegrated operation of reserwcifs d‘f ring ‘lhe r\;limg period in

the Upper Godavari sub-basin to prevent potential water scarcity situations in the Pathan
dant. :

2. Todevelop mechanisms for the effective implementation of these guiding principles.

3. To recogmmend reforms pertaining te technical, financal, and manIgement aspacts to
improve water management practices in the sub-basin,

This initiative underscores the government's somenitment to addressing water scarcity chatlenges and
Ensuring sustainable water management in the Upper Godavari sub-basin. Through colfabaratve
efforts end comprehensive refarms, ® zime to aptimize water utifization, mitigats confiicts, and
enhance the resitience of wates rasources for present snd future generations.

Wteanwhile The Executive Direcior of the Godavari Marathwada lrrigation Development Corporation,
Aurargabad instructed the Chief Enginear of Water Resources in North Maharashtra Region, Nashik,
ia retease 243,63? Mcuds {8.603 TME) of water from upstream storages. This was bated ana strategy
outlined in Lhe Mendhezin Commitiee report's Table 6. This arderis in concurrence vath the Adumba
High Court ang the Maharashira Water Resources Regulatory Authority, It alsp aligned with the
priorities et in the State Water Palicy of 2019, The decision was made considering factors fike
£vaperation losses from reservoirs and transit Wsses from the river System, ensuring it was both
technicatly and practicatly leasible,

3. Declaration of Orought in Maharashtra: Drought is a complex arcurrance primarily caused by
significant deviations from aormal raintall patierns or the skewed distribution of raintai svar time and
space. In India, drought usualty colncides with the MANSCON season. The severityand extont of drought
are influenced by various £actors such as the avzilability of surface and groundwater sesources, agro-
chmatic conditions, crop choices and patterns, and s0Cig-2eonomic wulnerabiities of facal
communities. Despite efforts, thera is ha pracise indicator or index 1 forecast the anset and severity
of droughts or predict their impacts. However, the impact of drought teads 1o worsen with si¢cessive
GEEUrEnCEs.

To 2id in the assessment of drought-prone areas in Maharashira, the Gavernment has adgopted a
methodolagy ouilined In the Drought Management Manval of 2015 and 2020, using MahaMADAT
geoportal developed by the Maharashira Remate Sensing Application Centre (MRSAC), Magpur,
MahaMADAT is a web-based Geoportaf that integrates data from multigle sources, including rainfali
{Cuanium and disiribution), <ropping patterns, soil moisture levels, and remote sensing indices, 1
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peavide raly watning aid agaenttunal drought ASsessment a the Latni leypt, It consolidales dita
froun m-ulzipln_mm'ms nchuling rainfsk deficisory, spatial and teenperal distehuteon ef rainfalf,
duralion of diy spelis, and other factors recagnized ss koy Wiggers for drought, Additionally,
the portal considers varinus impact indicators such as coopping piatterns, scil neisture levels,
hyciologici! data, and remote setidni-Dasegd amediees te o drought conditions This
.:'-f’_lnl.uo!‘ffflsiw;.- approach eonbles the aceyrale decoration of drought and Sscltates Jirmsely
iErvenhons to mitigate st inspisc)s,

Glven the multifaceled nause of et dedlaration and water managoment, the Gadavari

study group has developed a methodical approach to thoroughly assess and anhiance the
CuTenl procedures,

b Review the recpmmendalions of ihe Mendhogicl Study Group Repoet, consideriog sdditianal
data on water avaitabilny, yledeh, currenl water wsage, cimatic snd ayilrolagcal changes,
technelogical advancements, implementation chalinnges, and changes in water resource
planning,

2. Ingage MRSAC Nagpur in the development ol Decision Support System for depught
declaration, utilizing live paramelers specified i the droupht manusl published hy the
Government of India viz, Bainfall-ralated indices, Remote Sensing-based Vegetatinn indices,
Crop Skuatian Refated indices, Soll molsiure-based inditrs, sad Hydrelogical indices.

3. Enhance the mothedology for releasing water from upstream seserenivs by incorporating the
aloremestioned Jive paranieters in addition 0 surface water Wyiirclogy and kiarl watee
atilization. MRSAC witt provide a seltware module (o fagilitate the precise deleaminabon of
water refease amounts Tram opstresm daens to the Paithan dam {faykwadi project}.

This proposed methodology aims to improve the accuraty and elfectivenass of deoughl assessment
and waler management strategies by leveraging advanced technetogy and incorporating o toader
range of indicators and data sources, By adepting 9 comprehensive apgroach, Maharashira con
enhance it resilience to drought and opimize watof resource twiffration for susizinable development.

4. MRSAL Capacity to Implement Project: The Mabarashifa Remate Sensing Applicatian Ceotre
{MRSAC) in Magpur is an autonompus body under Lhe administrative costrol of the Planning
Department of the Government f Maharashira. Established in 1988, MASAC has heen attively
engapied in the fHolds of Remate Sensing (&5) and Geographic Information System {GI5} fos over three
decades. MREAC has undartaken numeraus projects of slgnificance for both the Stawe and Centeat
Gavernments. Over the years, it has developed a comprehensive geospatial database comprisang
cadastral information, agministrative Goundariss, snd 2 wide array of satural resoudces data
generated through satetlite ressote sersing and GI$ technology,

The center's expertise extends to various geo-spatipl application aceas, including soll and water
consarvation, draught assessment, walershed dovelopment, Broundwater prospectisg, water supply
and sanitatipn, lorpst and biodhversity stuches, crop acreage 8timation, costal studies, wrhan and
rural developreni, edugation, and public health. MESAC is committed to addressing ihe challenges
of maiural reseurces managenent brough innovathe and etleclivie soliitions.

With o mandate from the Goverament of Maharashira, MRSAL is working on stralegies to !‘{“'3”3_‘3
15 extensive oatabase fof shared use by bath state and contral govertment departments, panticutarly
in the reaims of Government-to-Goverantent [G2G) and Gmfe:mment-tu«l‘.:iiimn {62L) services.
MRSAC boasts a beam of 19 scientists with expertise in various disciplines refated to Rlemote Sensing

and GIS. The centre is equipped with state-of-the-art computer hardware and software infrastructure

GODAVARI STUDY GROUP Il REPPORT
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essential for Remote Sensing, GIS, and GPS surveying, It has been at ﬁ:'e forefrant oy Panig
techaical solutions in the geé-spam.t domatn and has developed several erafafmatfqa 30¢ 4 f:tis:
HpDOrt systems 1o aid in natural resources management. Through its dedication 1o ’:"“?rving . an
Fowural resaurces of the sate and fs commitment o providing novative soluions 1 "
depariments, MRsAC plays & pivntal roig in supporting the sustainable development ang ﬁﬁk;ﬂ-:t_g:
mianagement of Mahatashira’s natural esources, ’

5. Objectives;

L Based anhe parametors outlined by the Government of Miharashira for declaring drocghg, MAsar
Nagpur will pravide 2 software modute that integrates the following five pararmeters:

Rainfall fetated indices

Remots Sensing- based Vegetation indices
Crop Situation Related tndices

4. Seit Mpisture-based Indices

5. Hydeological tndices

Lol adil e

1. MRSAL wilt consider the storages of dams ang kharif water atilization on 15th Qotaber of BVBLY yege
while deveivping software module, By ncarporating these factors, the software wili enatle the frecita
determination of the Guantem of water {o refease from upstreans resenvolrs into the Paithan dam
{iaykwadi project).

This softvare module will seeve A% a decision support toot for water resource managermnent, Alowing
authorities 1o make informed decisions regarding water release 1o alfeviate drought conditions ang
ensure optimal utilization of available water resources. MRSACS expertise in remate sensing and Gis
technology will be insteumnental in developing this seftware to effectively address the chialiengss af
dtought declaration and watee manggement in Waharashtra,

&. Methadology: #roject execution methodtlogy is elaborsies below:

L The precise determination of the storage levels within the command are3s of dams situated
upstream of faykwadi [Paithan £am) and these within the Jaykwadi prpject area is conducted
annually on the 15th of October using the Pravah App. This process invalves utilizing the
Pravah App's functionalities to caleelate U exact quantum of storage avaliable in thase fams,
ensuring acurale data retdeval and snalysis for efective water Management strateges.

2. A Water Resourens Departmest [WRD} offictals will be vesponsibte far fusnishing the
netessary data concerning the kharif utilization of each dam and the requiremments for non-
irigation purposes, inchuding drinking and industrisl usage, for dams situated upstream of
faphawvadi (Paithas Dam}.

RARSAC will provide the Fst of circles under dedughe with thi help of AMAHAMADAT software.
WRO wilt provide the utiization data for each circle, basedd on which MRSAC will catoufate
exact amount of water nead {n the Drought declared reventie circles in the command area of
dams (upstreanis of Jaykwadi {Paithan Dam].
MESAS will provide pregise caltulations reganding the amaunt of water to be relepsed, taking
into acceunt various faclors such as the prevalling drought tonditiami, the storages ir‘) i
1.0, Jaykwadi and upstraam dams levels as.of Qctabie 15th, the u!iflrafmn ()It wazer‘ du_nng the
i son, antl the reqiirements for non-irfigation purposes, including drinking anid
hart f:: usa’ge‘ Auditionally, the firigation requirgments, as determingd by the 636

industr , ; i
- ittee, wilt plso be factored inlw thase calculations, Fhis comprehgnsive appraach
commilec, .

5
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ensures effective
water management and allacation | i it
N : ncatio
Coniitons g a In acfordence with the preveifing
5. The work will be execited in several phazes:
*  Phasei: Colf

o ection storage, utifization and drisught data
P:W I1: Preparation of the release water anilogy
ase - i :
Candusting trial runs using historical dats frem 2015, 2018, and 2022

Phasa v ; )
Updating the software module based on the results of the tridl rens, if
nacessary '

Phiase v, Running e 5of
! e sottprare i!!r!tzallvand ﬁpdateso!mia RIErH
{633 vE:
& oLt . mr 1 pff NCRs fﬂsﬂft

’:::::ICS ::lf]::z{::il;; :::ifed ?ersonz\ei for GIS activities who wilf collaborate with MWRD
be monce i enmine the.amcunl of water to be released. This getermination will

: er 3ssessing the severity of the drought situation in the command areas of
Jaykwadi (Paithan Dam) & Upstream dams of Jaykwadi. MRSAC wilt develop specisiized
software that fakes into accaunt five key parameters relaied to drought, as well as the
.swrage:s of 2l dams within the study 3res and the wtllization of water for Kianf crops and
nen-irrigation requirement alse irrigation requirement as per prevailing strategy of G.5.6.
repori.at 2ach dany i?y Octehar 15th of every year. The software will be deslgned to oparate
autenomously, without requiring humas intervention, streamlining the process and ensuring
aceuracy inowater release decishons.

This methodolopy ensures a systematic approack 1o water management, leveraging techactogy and
collaboration between MASAC and MYWRD to optimize waler utilization and rmitigate the impacts of
drought in the region.

7. Indenting Party: Exacutive Direstor Gogavari Marathwada irigation Developmant Corporation
thhatrapatiSarmbhaji Magar, [Hereinalter referred Lo as the "Ist PARTY" which sxpress.on shall mean
sad include ils Beirs, successos, representatives, officers, o)

B. Executing Party: irector Maharaghtra Remote Sensing Applicatiens Centre [MRSAL) Autongimpus
8ady under Planning Department, Governaton of Mtaharashtra VMIT Campus, South Ambazari Boag,
Nagpur 440 010, Maharashira, india, {Hered nafict raferred lo as the "2nd PARTY" which espression
chatl mean and inchid® ity heirs, SuECESSDIS, representatives, officers, ete.}

9, Autherized Signatories:
»  Er. Mahendra S. Amale, Meinber secretany, Godavarn Study Group & Superintending Engineer,
Command Area Development Authorly, Mashik On behalf of Executlve Director, Godavari

Marathwada Irigation Neveiapment {orpofation Chhatrapati Sambhajl Nagar, 35t pary.
«  DrAshak Kumar joshi, Dirgctor, fiaharashtra Remuie Sensiag Applicatinn Centre] MASAC),

Magpur OG0 hehalf 2ng party.
10. Terms & Conditlons:

|1 be affective from the date of signing snd 3ball remain in farce for a pedicd

1. The agreement sha
of 12 monihs.
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rHess extended By both the

: he peféad / (&1
' the expity Of ¢ : MWRD at proper time
2 The sgreemont gefmi:mf:;my it funds a1€ made availatle by
Parties. The progert tan conbi

ireervals 1l have the right 10 terminate the agreement
shd

) at or atherwise by giving
g and congitians of this sEreeme £ty 16 terminate the
gither for breach of ary of the &7 gefauiting party. Fadure of either party
g to the defad

' by the other shall not CansTitute 3 waiver of the

13
3. Dunag the tenure of the sgreement, B3TY

2 pre-maath aohce inwnd ]
sgreement on account of breach or BBHE

‘s might ta tetminate this agreement. \
paY'S T the rantract of understanding by

; srinale .
the absclute right 10 &7 ance i5 A0t UR 10 the expedlations,

he perform  $he &X
of the fund shautd b decided joirtly b\\r the
el party 10 reinburse suCh expenditure,

4. The Ist party shalf have
causing 30 days prier notice, Ll noticed that ¥
then the termingtian of the project and recavery
15t 200 20d pacty. It shali be the responsibifily ofthe 2
taiing which the 15t party shail become entitied to recover the same,

se § (iv), the rights and obligatians of

I settipment shalt take

ommitted by

5. i the evant of seemination of the agreement, vide oy _
the parties thereta shall be settled by mutual discussion; the firancial s¢
into consideration nat 6nly the expenditute ingurred but aiso the expentiture ¢
1he parties bereto,

The agreement amrived 2t between the parties hereto for the utilization of the inlzllectual
property shall survive the termination of the agreement,

th

7. ‘The Ind party endertakes 10 pesform the work to compiete the praject within the stipulated
Tte framewark using resscnable technical skills, care, and diligence and will own up the task
10 ensure s suceessiul complation and susienance.

E. The ist party undertakes to provide the necessary inputs on regular time intervals as per
requiremen.

3. inzhe event of any disputa conzerning the work done, payment made or payments claimad
2y the Ind pary or 9ay sther disputes, the 1st pasty or 2nd party shall ba entitied to call for
a mesting 9 settle the dispute. Any dispute i to be settied jointly by Executive Direcior
GMIDC Chhatrzpati Naga« ond Director, MRSAC Hagpur, Any unresolved matter wilk be settied
by MWRD, Seceetary (CAD), Government of Maharashira & will be final & binding an botn
paries.

10. The Zod party herehy agrees to indemnify and keep the st party harmless against any {oss
suftered on acceunt of any eepligence on the part of tha J0d party or the darﬁage caused to
the properties provided by the gt party o the 2nd party.

1

—

-4F any eror is observed in the defiverables submitted by tha exdruting agency, within i
muatfls of submission of final deliverabies, ha executing agercy will do the mm;cr N $ix
submmt the modified deliverabis, within the time frame mutially agreed upon o and

1. No_ '.fmem:lment or modiication of thiy agreement shall be valg urilass th i
writing by bath parties and iheir athenwise repep i  same Is made in
ta ke the arnerdment af this agreemant, The maodi
date oft which they are made / execited, unless

2137269
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11.0 Project MOniturrng Cammitteq

The S’mjec.t Monitisring Committee wip he copey;
The cammittes will COMpirise officiap - UL

b oy avisr s the | ; ' it
S rom M, he implemantation of the projee

The respansibifities, od 11p COMMIton p ) e AL il e chiired by the Superlatending Fagineer,
3 . [
1. Monitoring, ey
B Teviewing ang ferorting progresy of e project
2.

Coordinaling app codlsbor

ating fntem
Praper and smgoth fieq; i o

S agpneies 4 i i
o i fvoived in the project 1o ensuse

3. Providing Ruithance, ¢

Ppart,
members,

and teotution of trehnecal issoes faced by project teacm

4. Condurting guality chocks ang ICepting 2 project dolivarables.

3. Tracking thnelings in COMpirisan o thp prajest plan.

6. Ensuring proper training arrangements for profect staff,

7. Supporting KAWRD in Yraining and capacity byl ing of its skalf,

B. Assisting MWRDin evalusting the project continuousiy,

9. Conduching regular stratepic meetings ang issuing Minutes of Meetings (Mah).
10.

Holding sagutar meetings with MASAC on a quanerly bagis to review progress, Jdeatily any
botlenecks, and explore ways 1o expedite work.

This committes wil olay a cruciat role in ensuring the suceassful implementation of the proect by
praviding oversight, suppor, and coordination arnang ali stakeholders invglved,

12.0 MRSAC project Tearm: MRSAC project ieam is siructured as follows.
Br.Prashani Rajankar, Project Manaper
Drindal Ramieke, Project Coordinasor ( Thematic)

Mrs. Sargha Aajankar, Project Coordinator {Saltware Development]

13.0 Deliverables

MRSAC will pravige the exact quantum of waler to be released from the upstream of Jaykwadi
{Paithan Daum] by considering drought situations, storage levels on 15/10, khard utiitation, and non.
itsigation requirements (drinking & industrial)

14.4 project Schedule

; ) 24 fram the signing of the MoU by MWRD
R compteted by the end of Juiy 20 \

Tive project i;lz:;;::fémi :‘D I::ang:: in the process Bow mity affect the target date. Vhe timeframe for
(GMIDCrand M‘ ‘ . w:ﬂs an aordiation with departments/akeholders. The activities of Phases
prabase crealmjn Ezp:;.? 1 -.MRSI\C will run Lhi soflware Bvery year at the e Of October X give the
110 I¥ will span july 2024 L sserNGirs.

report regarding necessity 10 release ghie witer lros ufs reser

15.0 Rale R Responsibilities | N
rees Departments ). Cooedinating with MR‘SAC by ﬂ.ppo'wna‘? nodal
15.1 Maharashira Wate‘r R&fﬂu 15 and refated informaln fw MRS.AC.. Bl Prgn‘tidllng furds for the
afficer, il. Providing vargus l;?uulh with MRSAC, i required. v, Providing requisite infermation/dala
j 3 i ung it
praject ang performing §ro

1o faﬂRS £ 1{ d time frame. ¥ P{m‘itﬁhg M}aiiai}no““pﬂﬂﬂi dll' ta to B&RS}AC ii'l tha
A \] P LR ! B Ll
C Wﬁh n the s
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=R LR RS TR bR I

) it aied dmfita teiated
desited fermng v, Fraidiony vl ation, vatibatinn, et apdst Bt bty atf

1
RO A g ot sate it s o Unr e oqiance Jedliog QUATE

y P i aSe g,
14.2 Mahatashica fimate Sanaing Applicatinn Cantres | tisuninpi phaggine wiftweate Uz #itxtis,

6 suanting of wape s s bty Drsion Bl s hpivarne g faybwarh D i e w;'f:”:;::fif t:
RULE R (A P wINIR rrdiy of sdaemation/date by MW feld wffie 1afs. é}” ’w’,‘ e
thise laapiient ang sty tepatilisig e sistondy apl Jurneieg if data 1. LOmtmenting gt ¢
IOy Bl i ey g prsc i o andyanice payment botin MWELR

18.0 Conlidan Inlity

y rrate
Huth pariies shall snalain sisicl ronfktentlaiy of all frmation ardd data exhargrdfgensrated
SR Eee et Tor pat pusey itined it agratnet

17.0 Intetleetya Praparty Rights

PANSAL and RALE sdundl entuin stinaliclp tights over g teslls or procedures discarensd during the
Prjegt

18.0 Force Majeyrn

NeHher piarty shalt be tespisdtdie far san-flliliment of trhligatlons due 10 unfomsesn evems, with
ke reiquinedd i suck everss gecis, f fores majeure conditions continue beyand six menths, tha
parties sl declde the Tt couesa of selion,

19.0 Indemnity Nond

MRSAL shadh indemity and kean indemnitiod (MWRS In respect of aoy loss, damage, or claim ansing
trom breach of camract, statuloey duty, or neghgensa,

18.0 Budget

Budget detalls are provided i the Anaoxure-1 as mentloned below, Payment teres and sondions
g mentionid iathe Assaxure-1

ANNEXURE -1
g e . rro - g U s
I N ¢ COMPD!JENTS i I LOSY {As.) |
i ~ ~ . . [ _ j
: z | !hcmam rmznpa'm'r lnumbﬂriﬂf !2mmlﬁ;[@ ﬂs ?Su(;of man:h] ooy
| 2 ; wﬂmm Mannzrwner i numbvrafm&man’hs{@ Rs. m(xmf momr;} D 12000004
;3 { Travt—l [esied wu;k slntmnar\r, ripart ;,e»nnfallan wminnr wmkshop
E q ! Systesn usape | Server ! ﬂdminiszrawa charggs[@;glf,] | i
TQTA!;.LSY M&Q@Qﬁ
NOTE:

1, Above estirnate is apptabile lor ona vear lie. for the yeas 2024- - 15}

2. For niext twe years {Le, 202525 and 2026-27) 211% cos will be applicable for operation and
maintanance of the gortel,

3. Opesatlon und Mainienance cost tor 200525 vall be Rs. 1529000/- and for 202627 wil be s,
15,249,000/

&. Coost witl ba revised after thind year {le. aher 2026.27)
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[UND RELEASE MILESTONE:

1+ payment: immediately sfter signing the Mol {50% of tafal cost} L Ry, 33,58,000/
¢ Payment: 0 the month of Jun 2024 {a0% of 1he wlal cost) i e, Ry 24.46,4G0/

3 payment: Abter subrnission of first year results {10% of total cost} Lo Rs, 6,1 1,600
19.0 Seal of Parties

in witness whereof the parties herato have sigaed this agreement an the day,
menth and year mentioned hereinbefore.

THE PARTIES HAVE EXECUTED THIS MEMORANDUM OF UNDERSTANDING
(MoU) IN DUPLICATE ON THIS DAY ......th, Month n....... , Year 2024 IN THE
PRESENCE OF WITNESS INDICATED.

T F;rs: Pariv .' ' '. 1

?sambhau Nagar.

5Jgnatu€e o S:;,na Lure (\W

Hame ~ Er Mahendra Ama}e ‘Kame - Dr. Ashok Kumar loshi, Director, MRSAC,
‘stember Secretary, Godavarl Study Group & VISET, Campus, Magpur— 440010
superintending  Engineer, Command  Ared:

pevelopment Autherity, Nashik ‘Maobile ~ 9422184063

Wobile ~ 9622256593 Emait - director @mrsac.20v.n,

Cmaﬂ - secadnsx@ /;;;;;’ﬂ‘g;

_/

S»al

Q\:\
.-"’/'

LY Thi TR
Tt

N
\‘““«.

witnesses: (Neme & Address)

: 1. Dr. PrashantrRajankar,

1. ?w o G, MuDADE- :
> - Assoclate Scigntlst, MRSAC, Nagpur

D&, DPTURS,, Naatile : \
Lo
- 2T -
2 1%\4.4,;»@4- B Mt oSt '3, Dr. indal Ramteke,
‘ A ,\lc; . Seientific Associate, MASAC, Nagpur
& ol B
19
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W& W, Chiel’ Engineer,
AT & T A Hydrology & Dam Safety
wretan Rredhrean o Behind C.D.0O. Building,
feerr e, Dindori Road.
fereh - %300y | Nashik — 422004

| g 10343-3W303Y | Ph.No. : 0253-2530227

Web: www.mahahp.gov.in Email: cehpswnasik@gmail.com [ cehp.nashikwrd @maharashtra.gov.in

No. CE H&DS/TS-3/(06/2023)/1 106/ Ycar 2024, | Date:-26/07/2024

To,

The Chairman,

Study Group set up to

formulate regulations for integrated
management of reservoirs in the
Godavari Basin & Director
General, DTHRS (MERI).
Nashik.

Sub:- A vield study earried out up to Jayakwadi Dam for the functioning of the Study
Group set up to formulate regulations for integrated management of reservoirs
in the Godavari Basin,

With reference to above subject. ii is submuiited that a yield study up to Jayvakwadi dam has
been carried out by this office and the details are attached herewiih for the functioning of the Study
Group set up to formulate regulations for integrated management of reservoirs in the Godavari
Basin by Government resolution No.  Misc-2023/CaseNo, 186/2023/1&M(Policy).Dated-
26/07/2023,

To carry out the yield study the Rainfall-Runoff co relations established for Upper
Godawari (Up to Jayakwadi Damy), Pravara & Mula Sub Basins in Infegrated State Water Plan &
the weighted minfall of the catchment arca calculated from rainfall data of influencing rain gauge

stations {of the project autherity & Hydrolagy project) for the period from 1990 1o 2021 are used.

Sr. No. Sub Basin Data Period '?S%Dupentlahlc Gross
Yield in Mcum.

1 Upper Godavari {area up to 1990 1o 2021 3598.29
Jayakwadi Dam)

2 Pravara 1990 to 2021 826.65

3 Mula 1990 10 2021 769.59

4 Total Catchment area up io 1990 1o 2021 5424.21
Jayakwadi Dam
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Nole - The year-wise vield series of Upper Godavari, Pravars and Muly Sub Basins (o7 the
period 1990 to 2021 has been aggreguted for yield calculation of the toial srea up to Jayakwidi

project,

Submitted lor intormation and perusal of the committee. g&&

Document Attached :- As shove. p{‘
(A.A. Pandit )
Assistant Chiel Engineer

s i Hydrology and Dam Safety
O'C Signed By C. E, Nashik

Copy with regards to;

t} Chief Engineer & Chief Administrator, CADA, Chhatrapati Sambhajinagar for information,

2} Chief Engineer {WR), Water Resources Depanment. Chhatrapati Sambhajinagar for
infarmation.

3} Chiel Engineer, Water Resources Department, North Maharashira Region, Nashik for
informution.

4) Additicnul Commissioner, Water Conservation & Chiel Engineer, Soil and Water
Conservation Regional area, Chhateapati Sambhajinagar for information.

5) Member Seeretary of Godavari Study Group and Superintending Engineer & Administrator,
CADA, Nashik for information and further action.

6) Superintending Engineer, Data Analysis Cirele, Nashik for information.
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Yield ealculations HP study upto Jayakwadi project

Study approach- A} Catahment arcai- For this study the entire catchment is sub
divided into three sub hasing 1} Upper Godavart sub hasin(upto Jayakwadi project
on Godavari river) 2) Pravara sub basin 3} Mula sub basin where Pravara and
Mula are tributaries of Godavari river

A-1= Uipper Godavari sub basin is further sub divided into

1) Palkhed complex and arca below uplo Niphad GB{on Kadwa river)

2} Darna complex and arca below upte Samangaon GD{eo Dama river)
33 Gangapur complex and area below upto Nashik GD{on Godavari river]
4) Area below Niphad Samanagaon and Nashik GD upto Kopargaon G
53 Area below Kopergaon GD upto Nagamthan G2

6) Arga below Nagamthan G upto Jayakwad: Project

For yvield caleulation weighted rainfall of influencing raingauge swmtions  and
Ruinfidl runoll co refations established for hydrological study of Upper Godavart
sub basin for Intemrated state water plan at Niphad, Samangaon, Mashik,
Kopargaon and Nagamthan GD sites are used.

Rainfall runofY co retations for Upper Godavasi sub basin

Group | Group Tithe |Month | R-R Equations re

{118 i

Group=1 | Niphad June (R =0.255P+8.117 IEE
July LR = 10.723P-70.36 N
August R =10.527P-31.26 .81
Sepieber R = 0.446P+1.328 0.88
Octobet R = 0.508P-2.333 0.%6

Group=2 | Nashik Sune R=0.7P126.54 0.93
July [ R=10.57P-59.02 0.62
August R = 0.819P-170.9 0.86
Sepieber R=10.384P-3.104 0.60
Qctober | R=0.649P-3.82 0.9

Group-3 | Samangaon{B} | June 'R =10.329P-17.31 0.68
July (R 0.376P-19.6 (.52
August R={0.5354P-17.63 0,94
Sepieher | R =1.731P-60.28 0.73
October R = {,426P-0.03 0n37
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{Group | Group Titlae | Month 'R-R Eqnations )R’
nu. ;
Group— | Kopargaon June R =0.000 Pﬁ.{),[g] P .30
41741
July {R=0.20P-0608 o7
Aupust | R=0.588P-2.589 0.22
Sepicher R~ 0.472P-6.459 018
i Cretobar R =0.4401+7 412 0.1t
Group-3 | Nagamthan fune iR = 0.353P-9.823 0.26
buly IR =-0. 006P"+1.03P 012
+74,94
August LR = 0.684P+37.47 021
Septeber R = (0.79P+43 82 019
Qutober R=10.973P+43.43 0.23
Group=6 | Jayakwad; hame TR = 0.3053P+7.006 0.53
; July CR=10, S3P-21.08 0.58
| Augnst R = 047981458 0.54
| Sepicher R = 0.562P=24 63 0.62
| Dctober  |R=0.211P+5.863 0.55

R+ Runoll in mm, P=Rainstal in mm

75% dependuble Yield of Upper Godavari sub basin caleulated for raintall Das
period 1990 1o 2021 is 359829 Meum .

As2:- Pravara sub basin iz ferther sub divided into

13 Upto Nilwande dam (Bhandurdary dam, area between Nhandara dam 1o Nilvane
dam and area of Bhajapur and Adhala dam

23y Area below Nilwande dam to oxar weir
3} Area below ozar weir upto confluence of Pravara river with Godavari river

For yield caleulation weighted rainfall of mfiuencing raingauge siations and
Rainfall runodf co relations established fir hydrologiea) siudy of Pravara sub hasin
for Integrated state water plan are used,

Rainfail runoll eo relations for Pravara sub basin

bl

Group | Group Titlae Maonth R-R Equations R"

N,

a} Up to Bhandardara June Y =0.909x-£13.4 0.947
July Y = 5,083 +03.60 0691
August Y = 1.320x-13.63 {).E8R
Seplember § Y = {.153x+15.2} 0.597
Oclober | Y = 2.106x.39,41 $4.292
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Group Groap Tithae Month R-R Equations R
ne.
b} Bhandardara dam 1o June Y =0.148x-13.834 0.65
Ozar July Y =0.33dx-14,179 0.65
August 1Y = 0.228x+6.41 (.37
Septeber | Y ={L166x+3.33 0.25
Oclober (Y =0.131x+1.21 (.38

v=RunoiT in mn, x=Rainfall m oun

73% dependable Yield of Pravara sub basin caleulated for rainfall Daia period

1990 to 2021 is 826.65 Mcum .

A=3:= Mula sub basin is furthey sub divided into

1} Lipto Mada dam

23 Aren below Mula dam uplo confluence of Mula rver with Pravara river

For vield calculation weighled rainfall of influencing maingauge stations and
Rainfall runoff vo relations established for hydrological study of Mula sub basin

for integraced staw water plan are used.

Rainfall runoiT co retations for Muds sub basin

Group | Group Titlae | Month R-R Equations Rr?
no.
Mula sub Jupe Y = (05702643 0.73
basin July Y = 0965x=d1.69 {.604
August Y = (7335417050 0.618
Septeber | Y = 0.340x4+2.738 0.614
Qctober | Y =0.514x-8.686 0.769

v= RunofT in nins, x=Rainfall in mm

75% dependable Yield of Mula sub basin calculated for rainfall Prata period 199G
10 2021 15 768,59 Meum .

A<l For yield calodation @ Jayskwadi project yield series of Upper
Godavari,Pravars and Mula series are combined yearwise. And tomb 75%
dependable Yield for common Data period 1990 (0 2021 is 3424,21 Meum
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Detals of previeius studies and now are tabulated below

Figures in

Meum
| Sr.No, Study vear 75% dep. | Upstrenm | 75% dep. net
vergin vield | utilisation yield
I Praject Report 1964 3558.04 2274 2280.04
2 Project report 1985 5566 3270 2565
3 CDO study 2001 $830.04 4130.2 979.8
4 CDO study 2004 44155 407402 34148
5 i Goduvari study group - - 816,53
Feport
2013
3 [SWP 2016 5837 404520 F791.74
6 HP STUDY 2024 3424.21 4060.15 136400
. excluding
(Conzidering combined texcludi -
) F Jayakwsdi
Cvield of Mula, Pravara use
& Upper Godavet upto ’361:8 9
Javakwadi Subbsing) N
d Meum)

for 1 1o 4 Net vield includes regenration from upstream projects
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Yield i Pravara sub basin
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Drawings
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