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NOTE ON LOWER ORR DAM PROJECT UNDER KEN-BETWA LINK PROJECT (PHASE-II) FOR
CONSIDERATION OF THE ADVISORY COMMITTEE OF DEPARTMENT of WATER RESOURCES,
RIVER DEVELOPMENT & GANGA REJUNVATION (MINISTRY OF JAL SHAKTI) ON
IRRIGATION, FLOOD CONTROL AND MULTIPURPOSE PROJECTS.

Estimated Cost Rs. 2657.04 Crore at 2017-18 price level.
Gross Command Area (GCA) 138462 ha
CCA 90000 ha
Annual Irrigation 90000 ha
Intensity of Irrigation 100%
Power Generation 19 MW Solar Power
BC Ratio 1.54

1.0 INTRODUCTION:

National Water Development Agency (NWDA) identified Ken-Betwa Link as one of the 16 links
under Peninsular Component of National Perspective Plan for Water Resources Development
for which feasibility report was prepared by NWDA in the year 1995. Tripartite Memorandum
of Understanding was signed by Madhya Pradesh (MP), Uttar Pradesh (UP) and the Union
Government on 25th August 2005 for preparation of Detailed Project Report (DPR) of Ken-
Betwa Link Project (KBLP). The work of preparation of DPR was entrusted to NWDA by
Erstwhile Ministry of Water Resources (MoWR) in January 2006. The DPR was completed in
December 2008 and was circulated to the Governments of Madhya Pradesh and Uttar
Pradesh in February, 2009. To discuss various issues raised by the Govts. of MP and UP, a
Secretary level meeting was convened by Erstwhile MoWR on 03.02.2010 at New Delhi.
During the meeting, it was opined that the Survey & Investigation of the alternative
projects/schemes proposed by Madhya Pradesh in Upper Betwa region will take about 2 years
time. In order to avoid undue delay in implementation of KBLP, it was decided to reframe the
DPR in two separate parts viz., DPR of KBLP (Phase-lI) comprising components of Daudhan
complex and DPR of KBLP (Phase-Il) comprising Lower Orr Dam Project, Bina Complex Project
and Kotha Barrage Project. Subsequently, during the meeting held under the Chairmanship of

Secretary (WR), Govt. of India with the representatives of Govts of M.P. and U.P. on August 4,



2010 at New Delhi, it was decided that Survey and Investigations (S&I) works of proposed
projects in Betwa Basin including Lower Orr Dam Project and preparation of Detailed Project
Report (DPR) of KBLP (Phase-Il) will be taken up by NWDA. The survey and investigations and
preparation of DPR of KBLP (Phase-II) was taken up by NWDA in January, 2011.

The DPR of KBLP (Phase Il) including Lower Orr Dam Projects and other barrages as proposed
by Govt. of MP was completed in January, 2014.

Thereafter, from time to time discussions were held between Govt. of MP, Govt. of UP and
NWDA to finalize DPR of KBLP (Phase-Il). Subsequently, as per the suggestions of Govt. of MP,
the projects under KBLP (Phase-Il) have been finalised as Lower Orr Dam, Kotha Barrage and

Bina Complex

1.1 National Projects:

On 7™ February 2008, Government of India had approved a scheme of National Projects
during XI Plan with a view to expedite completion of identified National Projects for the
benefit of the people. Such Projects were provided Central Assistance (CA) of 90% of the
cost of irrigation & drinking water component (as per original Guideline) of the project as CA
by Government of India in the form of Central Grant for their completion in a time bound

manner.

The Government of India initially declared 14 projects as National Projects in February 2008.
Later, Cabinet Committee on Infrastructure approved inclusion of Saryu Nahar Pariyojna
(Uttar Pradesh) in the scheme of National Project on 3rd August, 2012. Polavaram Irrigation
Project (Andhra Pradesh) was included under the scheme of National Projects vide Gazette

notification dated 01.03.2014.

The List of 16 National Projects in tabular form is attached as Annexure I.

1.2 Hon’ble Supreme court direction in respect of Ken Betwa Link Project



The Hon’ble Supreme Court in the matter of Writ Petition (Civil) No.512 of 2002 “In Re:
Networking of Rivers” along with Writ Petition (Civil) No.688 of 2002 delivered a judgement
dated 27.2.2012. The Hon’ble Supreme Court has directed that an appropriate body should
be created to plan, construct and implement the interlinking of rivers programme for the
benefit of the nation as a whole. The main direction of the Hon’ble Supreme Court are
covered under Para 64 of judgement. Hon’ble Supreme Court has directed the Union of
India and particularly the Erstwhile MoWR, Govt of India, to constitute forthwith a
committee to be called “Special Committee for Interlinking of rivers” under the
Chairmanship of Hon’ble Minister (Water Resources). The Hon’ble Supreme Court in its
judgement (under Para 64(viii) dated 27.2.2012) directed the committee to take up the KBLP

for implementation at the first instance itself.

The Union Cabinet in its meeting dated 24th July, 2014 has decided to implement the above
direction of Hon’ble Supreme Court. In compliance of the above directions of the Hon’ble
Supreme Court, the Erstwhile MoWR, RD & GR has constituted the Special Committee for
Interlinking of rivers vide Notification dated 23rd September, 2015. The Hon’ble Minister
(Water Resources, RD&GR) is Chairman of the committee and Water Resources Ministers of
various States are members of the committee. The committee is regularly monitoring the

progress of the interlinking rivers.

1.3 Proposal:

KBLP mainly envisages transfer of surplus water from Ken Basin to Betwa Basin to provide
water to water short areas of Upper Betwa Basin. Lower Orr Dam Project as part of KBLP
(Phase-Il) has been planned as a multipurpose project with irrigation as a major benefit

whereas power, drinking water supply and flood moderation are other incidental benefits.

The main objective of the KBLP (Phase-Il) is to make available water to water deficit areas of

Upper Betwa Basin through substitution from the surplus waters of Ken Basin.

Lower Orr Dam Project as part of KBLP (Phase-ll) envisages construction of 45 m high

Composite Dam, in which Concrete portion is 487 m long and earthen dam is 1731 m long



with a maximum height of 36.00 m, across river Orr (a tributary of Betwa river, which is a
tributary of Yamuna river in Betwa Basin). The main objective of the Lower Orr Dam Project
is to provide irrigation and domestic water supply to water deficit areas of Shivpuri and
Datia districts of MP. The total catchment area of Orr river upto Lower Orr Dam is 1843 sq
km. The 75% dependable annual yield of the sub-basin upto the proposed dam site has been
assessed as 362.53 MCM. A main canal has been proposed on the left bank of river. The FRL

of the Lower Orr Dam has been kept as 380 m. The submergence area at FRL is 2723.70 ha.

The project will provide annual irrigation to 90,000 ha in Shivpuri and Datia districts of MP.
Crop Water Requirement has been finalized as 389.53 MCM. Ground water use of 77.91
MCM (20% of 389.53 MCM) had also been considered in the Project. There is provision of 6

MCM of water for drinking water supply and 44.90 MCM for environmental releases.

The salient features of the Projects are at Annexure-ll. An index map showing the proposals

is at Plate-I.

2. TECHNO ECONOMIC APPRAISAL:

Lower Orr Dam Project as Part of KBLP (Phase-Il) with estimated cost of Rs 3065.14 Cr had
also been submitted. After detailed examination of estimates based on available
data/records, the cost of Lower Orr Dam Project has been finalized for Rs 2657.04 Cr at
Price Level (PL) 2017-18.

Corresponding to final cost estimate of the Lower Orr Dam Project amounting Rs 2657.04
Cr, the Benefit Cost (B. C.) ratio for the project has been finalized for 1.54:1 having Internal
Rate of Return (IRR) as 10.10%.

3. HYDROLOGY:

3.1 WATER AVAILABILITY:
KBLP (Phase-I) envisages diversion of surplus water from proposed Daudhan dam on Ken

River. Out of diverted water, after enroute utilizations, balance water will be diverted to



Betwa River upstream of existing Parichha weir. As part of KBLP (Phase-Il) work, it is
proposed to utilize equal quantity of balance water in Upper Betwa sub basin upstream of
Rajghat Dam through construction of lower Orr Dam and other projects. The hydrological

studies of the above projects have been incorporated in DPR of the KBLP (Phase-Il).

One Gauge & Discharge site is existing at Basoda (CA: 7726 sq km) in the Upper Betwa Basin
where long term flow data is available for the period 1976-2009. The rainfall data of 15 rain
gauge stations is available in the Basin for variable time periods. The consistency of the
rainfall data is carried out using the double mass curve technique and necessary corrections
are made in the data. The missing rainfall data is filled up using nearby rainfall station data.
Based on the refined rainfall data, the weighted areal monthly rainfall for all the projects
(including Lower Orr Dam) and Basoda G&D site is computed for the period 1901-2009 using

Thiessen polygon method.

Bhopal Lake with a catchment area of 354 Sq Km utilises water of Betwa River and
contributes quite marginal quantity of spills downstream side. In view of this, the catchment
area of Bhopal Lake is excluded in further water availability studies duly deducting the spills
from Basoda discharge data and catchment area from relevant project’s catchment areas.
As per the DPR, 34 Projects (1 Major, 2 Medium and 31 Minor Projects) utilize / withdraw
water upstream of Basoda G&D site. Utilizing the relevant inflow series, project operation/
working tables of major and medium projects as well as utilisations of 31 minor projects the

virgin flows at Basoda are computed for the period 1976-2009.

Using the Virgin flows and the weighted areal rainfall at Basoda G & D site, rainfall-runoff
relationship is established for the monsoon months (viz. June, July, August, September and
October). The non-monsoon flows are estimated as 4.264% of the monsoon flows and
further the flows are disaggregated into individual non-monsoon month flows in the ratio of
relevant month average virgin flows and average non-monsoon virgin flows at Basoda site.
Based on the estimated rainfall-runoff relationship and weighted areal monthly rainfall, the
virgin flows are computed for Basoda site and all the proposed projects for the period 1901-

2009.



The net water yield series at the proposed projects including Lower Orr Dam Project is
estimated after accounting the diversion from the existing / proposed projects, net
domestic and industrial demands in the sub-basins. Dependable flow, hence, derived for
Lower Orr Dam Project came out to be 501.15MCM (for 50% dependability), 362.53MCM
(for 75% dependability) and 263.98MCM (for 90% dependability). Details are annexed as

Annexure-lll.

3.2 DESIGN FLOOD:

The KBLP envisages diversion of surplus water of Ken basin to water deficit Betwa basin. The
KBLP (Phase-Il) consists of Lower Orr Dam and other projects. Lower Orr Dam qualifies for
PMF studies whereas others are barrages qualify for 100 year return period as design flood
and SPF as check flood. The catchment area of Lower Orr dam up to the dam site is 1843 Sq

Km.

The peak for Lower Orr Dam (PMF) has been worked out as 12704 Cumec (Annexure-IV).

As there is no change in the parameters of Lower Orr dam, the hydrological aspects in
revised DPR remain the same. However, it was advised to carry out an analysis at an
appropriate stage subsequently to assess the impact of all structures under KBLP (Phase-Il)
on the major regulating sections downstream on Betwa River (Annexure-1V). Further,
NWDA submitted study that there is no adverse effect on Matatila committed withdrawals

due to this project. The same has also been vetted by CWC.

3.3 SEDIMENTATION STUDIES:

The KBLP (Phase-ll) consists of Lower Orr Dam and other projects. Out of these projects,
Lower Orr Dam is the only Dam for which sedimentation studies are carried out and the
details are as follows.

No Sediment data is available either at the proposed project or nearby sediment site on
Betwa River. Rajghat dam located upstream of the confluence of Orr river with Betwa river,

Matatila dam and Dhukwan dams located at the downstream of the confluence of Orr river



with the Betwa River are the nearest dams to the proposed Lower Orr Dam. As per CWC
publication "Compendium on Silting of Reservoirs in India” in 2015, the silt rate at Matatila
dam, Dhukwan dam, median value of the silt rate of Indo Gangetic plains are 0.483, 0.030
and 0.752 Th.cu.m/sgkm/year, respectively. Looking at the variability of sediment rate at
above two projects, the median value of silt rate pertaining to Indo Gangetic plains

(i..0.752 Th.cu.m/sgkm/year) is adopted as the design sediment rate for the project.

The Bed Level and FRL of the reservoir are 340.0 m and 380.0 m respectively.

The Trap efficiency has been calculated based on Brune's curve for every 5 years period and
the sediment load is estimated for 50 and 100 years and the details are enclosed as
Annexure-l. The type of the reservoir has been found to be Type-l. Sediment distribution has
been studied based on Empirical Area Reduction method for 50 years and 100 years. For the
proposed project the New Zero elevation after 100 years is estimated as 352.830 m and the
revised area-elevation-capacity curve after 50 years is enclosed as Annexure-V. Further, the
project authorities are suggested to establish hydro-metrological network in the catchment

and start observing the data so that studies may be firmed up at later stage.

3.4 DIVERSION FLOOD STUDIES:

Lower Orr being a large dam, it is desirable that 100-year return period flood should be
adopted for diversion works. Accordingly, the annual peaks of daily flow provided by Project
Authority for Basoda G&D Site have been used for computing the 100- year return period
flood for Lower Orr Dam. Peak flows were adjusted in proportion to the ratio of (Catchment
area)®’>, ‘Log Pearson Type-lll' frequency distribution has been used to compute the 100-
year flood for the Dam site. The Diversion Flood for Lower Orr Dam computed and

recommended is 4576 cumec. Details are annexed in Annexure-VI.

4. IRRIGATION ASPECTS AND WATER REQUIREMENT:

As per the DPR of Lower Orr Dam Project under KBLP (Phase 1l), 45,047 ha of CCA were

proposed to be irrigated. However, with same quantity of water, as per the revised DPR



(submitted with comprehensive report in 2018), the total area to be irrigated was stated as
90,000 ha (50000 ha will be irrigated under gravity and 40000 ha under lift system). The
reason for increase in the command area mentioned by the project authorities has been
adoption of Micro Irrigation system for the entire command of 90000 ha of Lower Orr Dam
Project. The working table submitted by the Project Authorities was examined in CWC and it
has been found that the same has been prepared from period 1978-79 to 2008-09 (31
years). Further, the working table prepared by the project authorities considering the inflow
series approved by CWC, Crop Water Requirement has been finalized as 389.53 MCM.
Ground water use of 77.91 MCM (20% of 389.53 MCM) had also been considered in the
Project. Subject to above, the working table has been examined and success rate thus

worked out as 80.65 %.

Project also has fishery component. The rate per kg of fish has been revised by the project
authorities at 2017-18 price level with 3 % depreciation each year as Rs. 504.68 / kg and the
same has been used for calculating the benefits of fisheries, as the rate provided by state

Gouvt. is for year 2021-22. (Details annexed at Annexure-VII)

Lower Orr Dam Project also has solar power generation of 19 MW. The total cost of Power
plant and electric system (Unit-IIl) is taken as Rs. 10070.70 lakhs and the benefits have
been considered as Rs. 3665.1 lakhs and the solar power purchase rate has been considered
@ Rs. 6.43/ Kwhr as per the Retail Supply Tariff Order FY 2017-18 of Madhya Pradesh

Electricity Regulatory Commission.

5. PROVISION OF DRINKING WATER:

Provision of 5.49 MCM (say 6MCM) for Drinking Water requirement has been proposed, Out
of which around 1.13 MCM is for Datia and 4.36 MCM for Shivpuri Districts of Madhya
Pradesh.

6. INTER STATE ASPECTS:

In respect of Comprehensive Project Report of KBLP ( including Lower Orr Dam Project),

CWC vide letter dated 30.01.2018 (Annexure- VIIIA) conveyed that it may be acceptable



from inter-state angle subject to signing of Memorandum of Agreement (MoA) among the
States of Madhya Pradesh, Uttar Pradesh and Union Govt. for implementation of KBLP. MoA
on Comprehensive Project Report of KBLP (including Lower Orr Dam Project) has been
signed on 22.03.2021 among Madhya Pradesh, Uttar Pradesh and Union Govt. for
implementation of KBLP (Annexure-XVIIl). Thereafter, CWC vide letter dated 02.07.2021 has
communicated that Comprehensive Project Report of KBLP (including Lower Orr Dam
Project under KBLP (Phase-ll)) may be considered acceptable from inter-state aspects.

Details are annexed at Annexure-VIlI B.

7. DESIGN ASPECTS:

The design aspects of the project have been examined in CWC and found to be generally in
order. As the Design Chapter and drawings of earthen dam of KBLP (Phase-Il) was prepared
in CWC in January 2014. The lower Orr Dam Project is a part of KBLP (Phase-Il). The proposal
present in revised DPR submitted to Specialized Directorate vide letter dated 05.09.2017
was at the same location for which design was done, so Embankment Dams (NW&sS)

Directorate, Barrage and Canal Design Directorate (NW&S) had no comments to offer.

Instrumentation Directorate vide letter dated 04.12.2017 suggested that for concrete,
instrumentation has to be provided only in Dam not in training wall along with the
installation of stress strain meter. It also suggested for the installation of numbers of
temperature meters on upstream and downstream sections. In case of Earthen Dam

Embankment piezometer may also be installed in impervious soil (Annexure IX).

8. ENVIRONMENTAL & FOREST CLEARANCE:

The Environmental clearance for Lower Orr Dam project was accorded in 93™ meeting of
EAC held on 2" May, 2016 (Annexure-X). Stage-l Forest clearance was accorded by
MoEF&CC vide their letter dated 12.02.2019 and stage —Il Forest clearance was accorded
vide MoEF&CC vide their letter dated 06.05.2021. Letters for Forest Clearances in respect to

Lower Orr Dam project are attached as Annexure —XI.



9. TRIBAL AFFAIRS & R&R:

The Clearance of the Rehabilitation and Resettlement Plan for Lower Orr Dam Project under
KBLP, near Didauni village in Khaniyadhana /Chanderi Tehsil of Shivpuri / Ashok Nagar,
Madhya Pradesh was accorded by MoTA letter dated 03.10.2018. MoTA letter dated
03.10.2018 is annexed at Annexure-XII.

10. PLAN PROVISIONS:

Union Cabinet has approved proposal of Ken-Betwa Link Project (Lower Orr Dam Project as

part of KBLP) on 08.12.2021 and its funding will be as per decision taken therein.

11. COST ESTIMATE:

The Cost Estimate of Comprehensive Project Report of KBLP for an amount of Rs 35111.24
Cr at PL 2017-18 had been received in CWC during October, 2018 for examination of Cost
aspects. In this Report, the Cost Estimate of “Lower Orr Dam Project” as Part of KBLP
(Phase-Il) amounting Rs 3065.14 Cr has also been submitted by Project Authority. The
discussion on the Cost Estimate of Lower Orr Major Irrigation Project was held with the
Project Officials from 25th to 29th October, 2021. NWDA has submitted revised cost
estimate of Rs 3013.51 Cr at 2017-18 Price Level on 20.10.2021. After detailed examination
of estimates based on available data, the cost of Lower Orr Dam Project have been finalised
for Rs 265703.68 lakhs (Rs 2657.04 Cr) at SoR 2017-18. The Unit wise finalized cost of the

project is as under

S.No. Items Cost (Rs in lakhs)
1 Unit I(Head Works like Dam,Barrage etc) 104521.08
2 Unit Il(Canal Works) 151011.91
3 Unit Il (Power Plant and Electrical systems) 10170.70
4 Total 265703.68

10



The Project Cost is subjected to the correctness of the quantities as per the detailed survey
carried out and rates indicated in the cost estimates at Madhya Pradesh Unified Schedule of
Rates 2017-18. NWDA has also submitted a certificate regarding the correctness of
guantities as per Design and Drawings proposed for preparation of Cost Estimate. In this
regard, it is to mention that project is under execution. Expenditure up to 30 Nov, 2021 on
the project is Rs. 1664.52 Cr, which includes Rs 414.92 Cr on Land acquisition and Rs
1249.60 Cr on works. The Abstract of Cost of the Project and expenditure is enclosed as

Annexure-XIV.

12, ECONOMIC EVALUATION:

121 BENEFIT COST RATIO:

The cost of the project has been finalized at 2017-18 price level for Rs 2657.04 Cr.
Accordingly, corresponding to final cost estimate of Rs 2657.04 Cr at 2017-18 price level, the
benefit cost ratio for the project has been finalized to 1.54:1 and the Internal Rate of Return

(IRR) as 10.10%.

Detailed calculation of BC Ratio as submitted by IP (S) Directorate, CWC is enclosed as

Annexure XV.

13. WORK COMPLETION SCHEDULE:

13.1 PHYSICAL SCHEDULE:

In this regard, it is to mention that project is under execution from 2018-19. The overall
Physical progress of the project up to 30 Nov, 2021 is 50%, which includes 70% of
Headworks & 25% of Canal Works. Further Bar chart from next year onwards are at

Annexure-XVI.

13.2 YEAR WISE FINANCIAL PROJECTIONS:

11



Year-wise phasing of finalized cost estimate for the project of Rs 2657.04 Cr @ PL 2017-18 is

given in Table 14.2.

Table — 14.2

Yearly Phasing of cost of Lower Orr Project*

Year Requirements of fund
(Rsin Cr)
Upto Nov, 2021 1664.52
Nov, 2021 to March 2022 35.48
Apr, 2022 to March 2023 350.00
Apr, 2023 to March 2024 300.00
Apr, 2024 to March 2025 250.00
Apr, 2025 to March 2026 57.03
Total 2657.03

*Project started from the year 2018-19

14. RECOMMENDATIONS:

The broad technical and economical aspects of the project proposal have been scrutinized in
Central Water Commission on the basis of the data, assessment and certificates presented
in the report and information / clarification received as compliances to the observations.
The TAC note is prepared on the assumption that the information and data furnished are
accurate and have been collected reliably by the project authorities from dependable
sources and / or after carrying out detailed surveys and investigations as presented in the
report. The issues arising out of changes made during construction stage, designs and
drawings shall be duly taken care of by the project authorities. The scrutiny of CWC does not
cover the examination of detailed design & working drawings of the individual component
of the work of the project in regard to their structural, hydraulic, mechanical and electrical

performance and safety which are presumed to be ensured by project authorities.

12



In view of detailed examination of compliance and estimates, the cost of proposal of Lower
Dam Project has been finalized for Rs 2657.04 Cr @ PL 2017-18. The finalized cost of the
proposal is subject to correctness of quantities considered in the estimate, supporting
documents provided by the project authorities as well as clearance from other concerned

directorates of C.W.C.

Lower Orr Dam Project under KBLP (Phase-Il) at an estimated cost of Rs 2657.04 Cr @ PL
2017-18 with BC ratio as 1.54 is found techno-economically viable and recommended for
consideration and acceptance of the Advisory Committee subject to the conditions that:
i. Statutory clearances (Environment, Forest, wildlife, R&R, etc.) wherever
required/pending shall be obtained by project authorities and conditions of such
clearances shall be complied by them.

ii.  Observations of CWC design wing shall be complied.

13



15. CHECK LIST

PROJECT: LOWER ORR DAM PROJECT (KBLP, PHASE-II)

Estimated Cost

Rs 2657.04 Cr (at 2017-18 price level)

CCA

90000 ha

PART-I DATA SHEET

1.a) Name of Project and State Lower Orr Project, Ken-Betwa Link Project
(Phase-Il) in Madhya Pradesh
Attach an Index Map Attached at Plate |
b) Is the Project included in the plan and Yes, project included in the plan
what is allocation
2.a) Total Estimated cost of the project Rs 2657.04 Cr (at 2017-18 price level)
including credits/debits from concerned Foreign Exchange component is Nil
projects and foreign exchange component
b) Yearly optimum phasing of expenditure Year Requirements of funds
and foreign exchange (subject to (Rs in Lakhs)
reasonable equipment, personnel and 1 28613.00
finance being available) 2 68605.00
3 59711.00
4 59710.00
5 49065.00
Total 265703.68
3. Salient feature of the work (location, Attached as Annexure-|
length, height & type of dam, gross and
live storage, length of canal, FRL, MWL
whether any lift involved
4. Command Area CCA: 90000 ha
(GCA, CCAand GIA) in ha Gross Command Area (GCA): 138462 ha
5. Expected Irrigation (Cropped Area in ha) CCA: 90000 ha for Irrigation & Power

Power and other benefits

Generation

NIL
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6. Cost per ha of Annual Irrigation
7. Benefit Cost Ratio 1.54
8. Is the project unproductive? What are the | Project is not unproductive. The project

special grounds for undertaking?

will result in upliftment of socio-economic
condition of people in general living in
water scarce areas of Ashok Nagar,

Shivpuri districts of MP.

PART-II

DESCRIPTIVE REPORT & COMMENTS

A. Water Resources, Engineering and other Technical Aspects:

1. Assumptions and data (give broad As per details mentioned in Para 4 of the
details of hydrology, yields, utilization | main note
etc.)

2. Salient features of the physical The construction programme is for 60
program and its phasing. months

3. Does this project envisage interlinking | Yes, this project is part of overall project
with other projects now or at a future | proposing to inter link Ken and Betwa Rivers
date

4, Is the project self contained or does it | Lower Orr Dam project is part of KBLP. KBLP
envisages further stages of appraised in CWC in two phases. KBLP
development? If the latter, describe (Phase-Il) comprises the projects, namely,
their scope and relationship at the Lower Orr Dam project along with Kotha
present position. Barrage Project and Bina Complex Project.

5. Has any curtailment or enhancement No change is proposed
of the scheme been considered for
advantages of economy and whether
the scheme proposed will undergo any
change on that account.

6. Interstate Aspects NIL

15




Is there any interstate interest or

down-stream utilization, involved.

issues involved such as upstream and

As per Para 7 of main note inter-state
aspects were resolved via signing of MoA
between M.P. and U.P. dated 22.03.2021.

Annexed as Annexure XVIII

6.b) | If so, has the concurrence of the other | Sharing of project cost and benefits etc from
concerned States has been obtained Ken-Betwa link project will be as per MoU of
for implementation of the scheme 2005 between MP & UP (Annexure VIII-C)
with regard to questions such as and also will be guided by MoA signed on 22
sharing of project, water cost benefits | March 2021 by the Chief Ministers of M.P.
etc. and U.P. in the August presence of
Honorable Prime Minister of India.

(Annexure-XVIII)

7. Are there any special features peculiar
to the project in regard to planning

and Design.
B. Cost Estimate & Foreign Exchange:

1. Attach an abstract of cost Attached as Annexure XIV

2. Does the cost include necessary Already exist in command
provision of drainage? if so, what is
the amount provided.

3. Has the specific concurrence of the | Administrative Approval has been accorded for
State Finance Department been amounting to Rs 2208.03 Cr by Govt. of MP vide
obtained for taking up the project | letter dated 25.04.2017.(Annexure-XIX)

C. Water Utilization:
1. | Drainage Aspects Already exist in command
2. | Soil conservation in the catchment and The Catchment area treatment Plan has
command areas been prepared and provisions have been
made in the cost estimate.
3. | Measures against salinity & alkalinity NIL
4. | Colonization Plans
(if necessary)
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Is there any ayacut development plan

Are any minor irrigation proposed in the

Ayacut?

Project proposes Micro Irrigation

Measures for construction of field channels

and water courses.

Project proposes micro irrigation.

D.

Benefits:

estimates reliable

Are the command area and annual irrigation

Yes

patterns?

What are the existing and proposed cropping

Attached at Annexure - XVII

What is the net additional agricultural

produce expected.

Are the cropping pattern and estimates of

the concurrence of State Agricultural

Department

benefit sound and reasonable? Do they have

yes

interest charges? Attach calculations.

What is the benefit cost ratio at 10% rate of

1.54 (Calculations attached as

Annexure XV).

What is the phasing of expected Benefits

Expected benefits will be available

immediately after completion of

project.

Revenue:

What are the rates of betterment levy
proposed, the period for recovery, year of

commencement and estimated yield.

No

Are any charges proposed for irrigation

facilities as distinct from water charges

No

crops.

Give the scale of water rates for the various

17




Annexure-|

NATIONAL PROJECTS
State 1) Irrigation Potential (ha.)
]il(; Na;)::. ﬁ _(;I‘;tthe (River/Basin) 2) Power (MW)
L 3) Storage (MCM)
1 2 3 4
1) 4.36 lakh
2) 960 MW
] Indira Sagar Andhra Pradesh 3) 663.59 MCM of water to Vizag
Polavaram Project Gty city for drinking and industrial
. purpose and Diversion of
2264.80 MCM to Krishna basin
Maharashtra
Gosikhurd Irrigation 1) 2.50 lakh
2 Project Wai o 2) 3MW
FRyee (Waingang 3) 1147.14 MCM (Gross)
Godavari)
Shahpurkandi Dem Pt ) 537 Tkt
3 Pk (Ravi 2) 206 MW
¥jes ) 3) 120.71 MCM (Gross)
Uttar Pradesh }
4 Saryu Nahar (Diversion Scheme among Rivers 3 14'04(NP Componsmia. )
Pariyojna Ghaghara, Saryu, Rapti & Bansagar/
3) Barrage
Ganga)
1) 9.23 lakh (NP component :5,27
5 Teesta Barrage West Bengal lakh)
Project (Teesta) 2) 1000 MW
3) Barrage
¢ | UjhMultipurpose J&K 3 e
project (Ujh / Ravi)

3) 925 MCM (Gross)
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1) 0.338 lakh

E _ Lakhwar . Uttarakhand 2) 300 MW
Multipurpose Project (Yamuna) 3) 587.84 MCM (Gross)
Noa-Dihing Dam Arunachal Pradesh L) 9069 faky
8 Project (Noa-Dihing) 4): 12 MW
! & 3) 322.00 MCM (Gross)
Assam 1) 0.395 lakh
9 Kulsi Dam Project (Kulsi) 2) 55 MW
Tributary of Brahamputra 3) 525.64 MCM (Gross)
HP 1) Drinking water
10 | Renuka Dam Project G Lammon) 2) 40 MW
0 3) 498.33 MCM (Live)
. . 1) 0.97 lakh
B K‘Sha“;f‘?"”t’"“'p"“ HP/ Uttarakhand 2) 660 MW
e 3) 1824 MCM (Gross)
1) 1.74 lakh
12 | Bursar HE Project J&K (Marusudar/ Chenab / Indus) | 2) 800 MW
3) 616.74 MCM (Gross)
Ken Betwa Link Madhya Pradesh & Uttar Pradesh 1)10.62 lakh
13 : . 2) 103 MW
Project (Ken & Betwa/ Yamuna basin) 3) 3711.55 MCM (Gross)
id 5 - . Harness water flowing across border
14 2™ Ravi \{yas Lonk P unjab : (about 715.42 MCM in non-
Project (Ravi Beas Link) :
monsoon period)
1) Indirect
y ; Arunachal Pradesh 2) 9750 MW
t3 | Upper Siang Project (Siang) 3) 1776.21 MCM (Gross)
4) Flood moderation
HP 1) 0.50 lakh ha
16 | Gyspa HE Project (Bhaga / Chenab / Indus) 2) 300 MW

3) 912.78 MCM (Live)

Source: National Projects Directorate, Central Water Commission

MCM- Million Cubic Meter

| MW- Mega Watt
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Annexure-l|

SALIENT FEATURES

Name of the project

Lower Orr Project

Type of project

Multipurpose

Location Ashok Nagar, Shivpuri
Madhya Pradesh
2 | River Basin Betwa
Name Orr
Located in State(s): Madhya Pradesh
i)Countries (if international river) NIL
River/Tributary Orr
Tributaries - Makua, Reba
3 | State(s)/ District(s)/ State | District | Tehsils
Taluka(s) or Tehsils (a)Reservoir M.P | Ashok | Chander
in which following Nagar, |i/ khania
are located Shivpuri | dhana
(b)Headwork M.P | Ashok | Chander
Nagar, |i/ khania
Shivpuri | dhana
(c)Command | M.P | Shivpuri | Khaniad
Area hana,
Datia Pichhore
Kakera,
Narwar
Datia
(d)Power No Power House
House
3.1 | Name of Village near the Head-Works | Village: Didauni Tehsil:
Khaniadhana
3.2 | Location of Head-Works
(a) Longitude 78005’ 55"E
(b)Latitude 240 50’ 50”"N
(c) Seismic Zone |l
3.3 | Access to the Name Distance
Project
Airport Gwalior, 195 km
Bhopal 240 km
Rail Head Lalitpur 60 km
Road head (from | Chanderi 22 km
Rajbagh)
4 | International/Interstate aspects of the Project : NIL
5 | Catchment area 1843 sg. km
of the basin
Submergence due | In M.P. 2723.70 ha (Whole in
to projects M.P.)
Proposed annual (i) Drinking water 6.00 MCM
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utilization by the
project
(i) Environmental Flow 44.90 MCM
(ii)Evaporation Loss 21.30 MCM
Minimum agreed/proposed flow 44,90 MCM.
in the river for maintaining
ecology
6 Estimated life of the project (years) | 100 yrs.
7 Imigation |(Ha.)
Area under irrigation
(break up)
(i) Kharif Nil
(i) Rabi 90000 hectare
(i) Zaid Nil
District(s) benefited Shivpuri, Datiaof M.P.
8 Water | annual 6.00 MCM Drinking
Supply
9 Data(averageof all stations in command areaq)
Maximum Minimum
(a) Air temp.(YC) 45 3.8
(b) Seismic Zone Zone— |l
(c) Maximum 12704 Cumec(m>/s)
probable flood
10 River flows (minimum observed)
(a)Water level (EI-m) | 339.00 m
( b) Discharge(m®/s) | 0.02 Cumecs (April, 1995
(c) Months of "nil’ NA May, June
flow. If any
10.1 | Reservoir
10.2 | Water levels (El-m
(a) Maximum Water Level | 380.40 m
(MWL)
(b) Full Reservoir Level (FRL) [380.00m
(c)Minimum Drawdown 360.50m
Level
(d) Dead Storage Level 360.50m
10.3 | Outlet levels
(a) Irrigation 360m
(b) Power No Hydro Power
10.4 | Other parameters
(a) Free board 2.94m
(b) Live storage 328.17 MCM
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\ | (c) Gross storage

[371.80 MCM

10.5 | Sedimentation rate and levels
(a) Rate 0.33 mm/Year
(b) New zero elevation after| 351.80m
(c) New zero elevation after| 353.53m
11 Submergence
11.1 Land and property submerged at MWL
(a) Revenue villages affected (no.) Submergence |Canal System
(i) Fully 7
(i) Partially 5
(b) Land affected (haq)
(i) Gross 2723.70
(i) Culturable 853.00
(il Un-Culturable 576.18
(iv)Forest 968.24
(v) Others State Pvt agri
Land:326.00| land=240.2
ha ha
State
revenue
land=23.52
ha,
Forest
land=23.52
ha
(c)Buildings/houses(No.)
(i) Houses 869
(i) Govt.
(ii)Temples
(iv) Mosques
(v)Govt/Pvt schools
(vi) Cattle Shed
(vii) Structure of
cultural
(viii) Lift Irrigation
(d)Tube Wells/Bore Wells (No.) 93/257
(e) Road(km) under submergence
(f)Transmission lines (km.) NA
under submergence
11.2 | Total Population under Submergence
Families
(a) Total 944
(b) Scheduled Castes Not Available
(c) Scheduled Tribes Not Available
11.3 | Population effected under Main Canals and
under distributaries
12 Head works
12.1 | Dam (Non-overflow section)

| (a) Type of dam

Composite earthen and concrete dam
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(b) EL of fop(m) 384.00m
(c) Length of Over Flow section 247.00 m
(d) Length at the river bed(m) 180.00m
(e)Width at top(m) 8.00m

12.2 | Spillway(overflow section)
(a) Location of spillway Provided within the
body of dam
(b) Type of Spillway Ogee
(e) Max height above the deepest 45.00 m
foundation(m)
(f) Crest level (EL-m) 370m
(g) Number of gates 12
(h) Type of gate Radial
(i) Size of gate 15m(W)x10m(H)
(i) FRL 380.00 m
(i) MWL 380.40 m
(j) Tail water level (EL)
(i) Maximum -
(i) Minimum -
(k)Type of energy dissipation Stilling basin
arrangement
12.3 | U/S Coffer Dam
(a) Height of U/S coffer dam -
(b) EL of top -
12.4 | D/S Coffer Dam

(a) Height of D/S coffer dam

(b) EL of top
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12.5 | Head Regulator(s) | Left side Right side
(a) Total length 104.95 Not provided
(b) Height above  40.50m
deepest
(c) Length of 5.00m
bay(m)
(d) Sill level (EL-m) | 360m
(e) Number of 2
(f)Type of gates Vertical type
(9) Size of gate 2.5x 4.0 m
(h) Type of Rope & Drum
hoisting
arrangement
13 Canal System

14.1 Main canal

Left bank canal

14.1.1Purpose of canal

Irrigation &
water supply

14.1.2 Type of canal

Carrier contour

(a) Flow/lift

Both

(b) Lined/unlined

Lined

(d) Type of lining

100mm thick M15
PCC (0to 3.1 km)

75mm thick M15
PCC (3.1 to 50.00
km)

14.2Design data

Left Bank Canal

(a) Length (km) 66.67 km

(b) Full supply 361.80m

level at head

(c) Full supply 3.80m

depth at head

(d) Side slope(EL- 1.5:1

m)

(e) Bottom width 4.35m

of canal upto

spill channel

(f) Maximum NA

discharging

(i) At head 34.00 (0 to 3km) cumec
(i) At tail 20.00 (3 to 66.67

km)cumec
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14. | Cropping Pattern Name of crop Area (ha)
(season- wise)
(i) RabiSeason (a) Wheat (HYV) 392105
(b) Wheat (ORD) 31995
(c) Gram N2 7101
(d) Gram N1 (Peaqs) 9999
(e) Other Vegetables 1800
15. Power Type Solar Power
Installed capacity (MW) 19 MW about 36 ha
over submergence
Area in the reservoir
16  [Total Project Cost  [2657.03
(Rsin Crore)
17 BC Ratio 1.54
IRR 10.10
18 Total Project Cost (Rs in Crores) 2657.04
19 BC Ratio 1.54
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Annexure-|l|

AR TR
ST Ged 31T
arel TaaneT (area) fdurmea
S Fidal 504 (gfaron), dar siaey,
3 & A, w1y feh

Wilel 3Tah 26106432

w1 Comments on Water Availability Studies of Ken-Betwa link (Phase~!!)

The Supplementary Report of Ken-Betwa link (Phase-11) which has been received on
07.10.2015 has been examined in this office. In this regard please find enclosed the
comments on the Water availability studies.

| f."_'::}_r At

(VT TGRTT)
IGeHE
ol ¢
e, (NP-11), Sl sier maier | o
T GEAT 1/82/2013/Hyd(C) & 2§ ; feetren)- :04:2016
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Detailed Project Report of Ken-Betwa link (Phase-ll)
Project Background

Ken Betwa link project - Phase | envisages diversion of 1074 MCM of water from the
proposed Daudhan dam on Ken River. Qut of diverted water, after en route utilisations, 659
MCM of water will be diverted 1o Betwa River upstream of existing Parichha weir. As part of
Phase-ll work it is proposed to utilise equal gquantity of water in upper Betwa sub basin
upstream of Raghat Dam through construction of 5 projects namelyNeemkhedaBarrage,
Barari Barrage, Kesari Barrage,Kotha Barrage and [ower Orr Dam. The hydrological studies
of the above five projects have been incorporated in the DPR of Phase-ll.

Water Availability Studies

One Gauge &Discharge site is existing at Basoda(CA:7726sgkm) in the Upper Betwa Basin
where long term flow data is available for the period 1976-2009. The rainfall data of 15 rain
gauge stations is available in the Basin for variable time periods. The consistency of the
rainfall data is carried out using the double mass curve technique and necessary corrections
are made in the data. The missingrainfall data is filled up using nearby rainfall station data.
Based on the refined rainfall data, the weighted areal monthly rainfall for all the five projects
and Basoda G&D site is computed for the period 1901-2009 using Thiessen polygon
method.

Bhopal Lake with a catchment arca of 354 sgkm utilises water of Betwa River and
contributes quite marginal quantity of spills downstream side. In view of this, the catchment
area of Bhopal Lake is excluded in further water availability studies duly deducting the spills
from Basoda discharge data and catchment area from relevant projects’ catchment areas.
As per the DPR, 34 projects (1 Major, 2 Medium and 31 Minor Projects) utilise/withdraw
water upstream of BasodaG&D site.Utilising the relevant inflow series, project operation/
working tables of major and medium projects as well as utilisations of 31 minor projects the
virgin flows at Basoda are computed for the period 1976-2008 using the following
relationship

Basod@ug-gin_r1ows
= B“-?Odanhservmi Jlows — ‘!-;hﬂ;l”a'!{spfﬂs 1 Hﬂi““htﬂuw - Hﬂ.:iaffsp“”
— Halaliygy, piversions + Kerwanagey, wiisetons + Kalisology, weitisations

4- Minor Projects monthly utilisations

Using the Virgin flows and the weighted areal rainfall at Basoda G & D site, rainfall-runoff
relationship is established for the monsoon months (viz. June, July, August, September and
Qctlober). The non-monsoon flows are estimated as 4.264% of the monsoon flows and
further the flows are disaggregated into individual non-monsoon month flows in the ratio of
relevant month average virgin flows and average non-monsoon virgin flows at Basoda site.
Based on the estimated rainfall-runoff relationship and weighted areal monthly rainfall, the
virgin flows are computed for Basoda site and all the proposed projects for the period 1901-
2009.

The net water yicld scries at the proposed five projects is estimated after accounting the
diversions from the existing /proposed projects, net domestic and industrial demands in the
sub-basins using the following relationship.
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Net flow at the proposed project

virgin flows from free catchment area
A spilts form upstream proposed project
Espills and 10% of diversion of medium projects in the catclunnet
diversions for minor projects | upstream environmeital flows
= willidrawal for domestie industrial demands

In general, the methodolegy followed is found to be in order. The estimated dependable
flows for four projects viz. Neemkheda, Barari, Kesari and Lower Orr given in Table-1 and
net flow series enclosed at Annexure 2.4.1, 2.4.4, 2.4.7. 2.4.10 of the supplementary report
may be adopted for planning and design purpose subjected to following observations.

Table 1: Dependable Flows

- Sl Project | Dependable Flow (MCM) »
(ho|! Name = 50% | 75% L 30% -
| 1| Neemkheda | 448.80 | 33427 | 262,16 I
[2 ______ | Barari 142308 | 113145 | 83115
3 | Kesari | 1568.79 | 123.03 ) 94.20 i
4 _|lowerOrr | 50115 36253 | 26398

Observations

1.

N

Out of five projects, Neemkheda, Barari, Kesari and Kotha are barrages and usually
the water availability series for barrages is to be estimated on 10 daily bases. In the
report, the same is estimated on monthly basis. The same may be updated
accordingly.

In respect of Kotha barrage, the important levels such as MDDL and Pond Levels
are drastically changed from the earlier design levels of 396.5 m and 403.10 m to
384.50m and 396.0m respectively. The Area-Capacity curve given in the
supplementary report is deviating from the earlier curve. Further, the design
demands of the project are revised from 3.81 MCM to 72 MCM. The correctness of
above changes and reasons may be provided.

As per the supplementary report, 20% of the 75% dependable flows of monsoon
monthsand 15% of the average monthly flows in non-monsoon months are reserved
for environmental and ecological purposes and accordingly considered in simulation
studies of the projects. However, environmental releases are subject to the approval
by the Ministry of Environment and Forests (MoEF). Accordingly, the studies are
required to be revised as per the approved environmental flows.

As the proposed projects are cascading in nature, the water availability studies of
downstream proposed projects depend upon spills/ water demands of the upstream
proposed projects. The demands considered in the report may be got vetted by the
concerned lIrrigation Planning Directorate of CWC and accordingly studies may be
revised, if needed.

Integrated simulation analysis of Ken-Betwa system is carried out considering the six
proposed projects (viz. one project on Ken river and five projects on Belwa river) and

28


FreeText
28


four existing projects in Belwa river basin (viz. Raghat dam, Matatila dam, Dhukwn
dam and Parichha Weir) with multi reservoir simulation studies. The inflow series for
the exsting four projects is computed by adding the flows from the intervening
catchment area, environmental flows, spills and 10% of withdrawals from the
upstream projects. The flow from the intervening catchment area is estimated in
catchment area proportion using virgin flows of Basoda site, which seems to be
generally in order. However, the relevant simulation studies may be got vetted by the
concerned Irngation Planning directorate of CWC,
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ANNEXURE-Il
Revised Area Capacity curve after 50 years
Revised
Elevation Capacity in Revised Area Capacity
inm Areain(Ha) { Ha.m) (Ha) ( Ha.m)
380 2723.70 37180.20 2723.70 30398.96
379 2589.90 34523.70 2366.70 27854.06
378 ~ 2472.10 3199290 2199.07 25571.37
377 - 2348.30 29582.50 2048.58 23447.85
376 2241.30 27287.40 1924.25 21461.64
375 ' 2118.70 25107.70 1792.57 . 19603.53
374 1946.30 23075.80 © 1616.23 17899.73
373 1821.10 21192.40 1490.94 16346.44
372 1709.40 19427.50 1382.16 14910.24
371 1641.90 17752.00 1319.96 13559.33
370 1587.90 16137.10 1273.19 12262.76
369 1533.40 14576.60 1227.51 11012.56
368 1469.30 13075.30 1173.51 9812.10
367 1399.40 11641.10 1114.77 8668.10
366 1297.40 - | 10293.00 1024.79 '7598.62
365 1203.60 9042.80 943.70 . 6614.68
364 1141.50 7870.40 894 .84 5695.56
363 1060.00 6769.90 826.98 4834.90
362 987.70 5746.30 " 768.62 4037.36
361 911.10 4797.10 706.13 3300.18
360 826.40 3928.70 635.63 2629.65
359 - 742.00 3144.90 565.43 2029.52
358 630.20 2459.60 467.74 1513.74
357 544.70 1872.60 /396.18 1082.24
356 445.60 1378.30 310.79 729.60
355 390.00 960.80 268.59 440.21
354 287.60 623.30 179.22 217.61
353 193.00 384.60 97.21 81,00
352 118.60 230.30 3491 16.44
351 74.80 134.40 2.64 0.00
350 47.00 74.10 0.00 0.00
349 20.30 41,30 0.00 0.00
348 7.60 27.90 0.00 0.00
347 5.50 21.40 0.00 0.00
346 4.40 16.40 0.00 0.00
345 8.00 10.30 0.00 0.00
344 2.70 5.20 0.00 0.00
343 1.80 3.00 0.00 0.00
342 1.20 1.50 0.00 0.00
341 0.70 0.50 0.00 0.00
340 0.40 0.00 0.00 0.00

30

o P



FreeText
30


Annexure-|V

Governmen! of India

Cenlrat Waler Commission
Hydrology (Cenlral) Direclorale
Roon no. -504(5),

Sewa Bhawan, R Puram,
MNew Delhi-110066

Dated: 17.06.2016

faua— Ken Betwa Link (Phase-ll)- Flood Studies of Lower Orr Dam.
RIGH- LrNo 4/9/2012/NP-Il/ dated 07.10.2015

Kindly refer to above cited letter vide which the project authority has forwarded the
supplementary report on Ken-Betwa link (phase-ll) for examination from Hydrological
angle. The observations on Yield study and Sedimentation study has already been
conveyed vide this office letter of even number dated 26-04-2016 & 17-05-2016. Thig
office has now examined the flood study of Ken-Betwa Link (Phase-ll) and
observation of this office area as under:

Introduction: The Ken- Betwa link project envisages diversion of surplus water of
Ken basin to water deficit Betwa basin. The Ken-Betwa link (Phase-ll) consists of
five projects namely Neemkheda Barrage, Barari Barrage, Kesari Barrage, Kotha
Barrage and Lower Orr Dam. Lower Orr dam qualifies for PMF studies whereas
others are barrages qualifies for 100 year return period as design flood and SPF as
check flood. The catchment area of Lower Orr dam up to the dam site is 1843sq Km.

Design Flood Study of Lower Orr dam carried out by project authority:

In absence of short interval rainfall runoff data, unit hydrograph for the Lower Orr
dam has been derived synthetically using Flood Estimation report for sub zone 1 (c).
IMD has carried out the PMP studies of Lower Orr dam and recommended Two day
& One day PMP values as 758mm & 589mm respectively. 24 hr & 48 hr Time
distribution (3-hourly) has also been given by IMD.

The loss rate has not been taken into account while calculating the effective rainfall
l.e excess rainfall in the basin. The base flow has been taken from FER of sub zone-
1 (c) as 0.018m%s/Sq. Km. The peak design flood (PMF) has beer1 worked out as
12067m ¥s.

Observation:

()~ In the absence of short interval rainfall-runoff data the unit hydrograph
derived as per Flood Estimation Report of Sub zone 1(c) is appears 1o be
in order. Project authorities has not smoothened and not adjusted the
volume of Unit Hydrograph and also not given the ordinates at 15hr of
hourly unit hydrograph. The UG needs to be smoothened before using in
convaolution.

(ii) Temporal distribution of storm pattern is provided by IMD in 3 hour
interval. However, project authorities converted the distribution factor on
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Howrly basis without simoothening the curve supplied by IMD. The same
may bhe smoothened before converlad into 12 hr from 24 hour lime
distribution,

(iii) The two day and one day PMP as 75.8cm & 58.9 cm supplicd by IMD has
been considered as design storm appears 1o be in order.

(iv)  The loss rate has not been taken into account while computing the excess
rainfall. The same may be taken from concerned FER.

Recommendation:

This office has modified the flood study for the Lower Orr Dam addressing
above observation. The Unit hydrograph has been smoothened and
adjusted the volume of Unit Hydrograph. The time distribution of 24-hr (3
hourly) as supplied by IMD has been converled into hourly distribution with
duly smoothened the curve. The 12 hr temporal distribution has been used
to assess the incremental rain fall. The loss rate and base flow have been
taken as O.1em/hr and 0.018 cumec/sq km respectively from Flood
Estimation Report of subzone-1(C)afordhessalculation ofcexcess saintall
The excess rainfall has been critically arranged in the two bells per day
and convoluted with the Unit Hydrograph. The Peak PMF for the Lower
Dam has been worked out as 12354 m¥s. Details of the flood study is
enclosed at Annex1/1 to 1/7.

The flood studies of other four barrages namely Neemkheda Barrage, Barari
Barrage, Kesari Barrage and Kotha Barrage are under examination.
This issues with the approval of CE, HSO,CWC.

SLUE
(u?;r?'%wo

oy Hiuw
\gapa arefa «(¥19)

U L1 /82 /2013 /T4 fQe(Re) / Q S & fesifan 17 /06 /2016
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T |
1;‘; Weald Sel JUT
i Sataia (Few) sy

fdua: Ken Betwa Link (Phase-il)- Flood Studies of Lower Orr Dam.
sl 1. Letter No. 4/9/2012/NP-II/ - dated 07.10.2015
2. lLetter No. 1/82/2013/Hyd (C)/ 255 dated 17/06/2016

Kindly refer to above cited letier {(Ref. 1) vide which the project authority has
forwarded the supplementary report on Ken-Betwa link (phase-ll) for examination
from Hydrological angle. This office had examined the Design Flood Study of Lower
Orr Dam of Ken-Betwa Link (Phase-Il) and observations were conveyed vide this
office Letter mentioned above (Ref 2) The Peak PMF for the Lower Orr Dam had
been worked out and recommended as 12,354 m/s.

However, due to some error found in the calculation of Peak PMF, this office is now
revising the Peak PMF for the Lower Orr Dam to 12,704 m’s. No changes have
been made in the Design Parameters adopted while calculating the Peak PMF for

the Lower Orr Dam. Details of the revised flood study are enclosed at Annex1/1 to
T

Thus, upon correction, Peak PMF for Lower Orr Dam is now recommended as
12,704 m’ls,

This issues with the approval of CE, HSO, CWC.

0
(g'i%_%\;ﬁ\ €.

(va. . fowen)

[BENIED

OJL

v, wdrr gRUisFT-2, Feuray, &S 59 {dedl-66
g5 W& /82 /2013 /S1fAe(s) / € famian | § /07 /2016

A HEAT 504 (&), §aT HEw, HW. & g dFe-1, 99 Ree-110066
e 011-26106432
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Grorfam:r(m)fhaem

fasa:— Detailed Project Report of Lower Orr Project (Part of Ken-Betwa Link
- Project Phase-Il) — reg. ) :

W& 1. CWC U.0. No. 4/9/2012/NP-1I11359  dated 31.08.201
+ 2. Lr. No. 1/82/2013/STfd«(W1+)/586 dated 21.07°2017

Kindly refer the above cited letter at sl. (1), vide which eompliances to the observations
of this office, in respect of Lower Orr Project, were communicated. In this regard, it is
observed that, since there is no change in the -parameters of Lower Orr dam from the
previously submitted combined DPR of Ken-Betwa Link (Phase-ll) Project, this office
has no further comments to offer regarding water availability, design/ diversion flood
and sedimentation studies as communicated earlier vide this office letter dated
26.04.2016, 17.05.2016, 17.06.2016, 22.07.2016 & 14.09.2016.

It is, however, advised to carry out an analysis at an appropriate stage subsequently to
assess the impact of all the structures now being proposed under Ken#Betwa_ Link
(Phase-Il) on the major regulating structures in the downstream on Betwa river.

This issues with the approval of CE, HSO, cwcC.

-
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Annex-

Lower Orr
Computation of Unit Hydrograph Parameters

As per flood estimation report sub-zone | (C)

A 1843 Sq km
L 105.50 km
Lc 47.64 Km
§ 1.63 m/km

p= 2.195%gp)*-0.944
‘11.61 11.50 hrs

qp= 1.331%(L/5)"-0.492
0.171219 0.171 cumiec

W50 = 2.04%(qp)"-1.0265
12.48 12.48 hrs

W75 = 1,25"(qp}“—0.864
5.74 5.74 hrs

WRS0= 0.739%(qp)"-0.986
421 4.21 hrs

WR75= 0.500%qp)"-0.813
210 . 210 hrs

TB=  3.917*(tp)"0.99

440 . 44.0 hrs
Tm= tp+tr/2
12 12 hrs
Qp= gp*A

315.56 . 315.56 cumecs
SQi=  A*d/tr*0.36

d=1.00cm ,tr=1hrs
5119.44 5119.4 cumecs
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: \ _ _ Annex- 1/2

UNIT HYDROGRAPH FOR LOWER ORR DAM

MTime Crdinate |Time Ordinate : e J

a 0.0} 20 82.0 Unit hydrograph .
, 2 33.0 32 68.0

3 51.0 33 62.0

4 72.0 34 56.0 300

5 92.0 35 47.0

6 112.0 36 41.0

7 134.0 37 34.0 g 250

8 165.0 38 27.0 g

9 200.0 39 21.0 2

10 2420 40 15.0 £ 900

11] 2970 41 11.0 >

12 315.6 42 6.0 ]

13| 3050 43 30| | & 150

14 280.0 44 0.0

15 255.0

16 230.0 Vi

17 205.0

18 185.0

19 172.0

20/ 1600 =

21 148.0

22 139.0

23| . 1310 0 _ : ~=h :

2] =30 : 0 5 10 15 20 25 500 35 407 45
__ 25| 1150 : Time in hrs

26 109.0

27 103.0

28 96.0
B 29 88.0 |
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Lower Orr

Temporal Distribution of Rainfall

Temporal Distribution

(24 hr) of Rainfall

Temporal Distribution

(12 hr) of Rainfall

Time (hrs)| Td %
1 25
2 38
3 48
4 55
5 62
6 68
) 74
8 80
9 86
10 91
11 96
12 100

Time (hrs)| Td %
] 17
2 26
3 33
4 S
5 43
6 47
7 51
8 35
9 59
10 63
11 60
12 69
13 72
14 75
15 78

‘16 81
17 84 .
18 87
19 90
20 92
2 94
22 96
23 98
24 100
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Lower Orr

Computation of Rainfall Excess (PMP)

Annex- 1/4

3 day PViPvalue | | 78em |
Ist day PMP value 5890lem |
IInd day PMP value 16.90 cm
_ﬁ Total 1> day rainfall 5890 cm
| 1% Day |First bell (12 hour) 40.64 cm
7 Second bell (12 hour) 1826 cm
7 Total 2™ day rainfall 1690 em 0
| 2™ Day |First bell (12 hour) 1165 |em. @
i |Second bell (12 hour) 5.24 - jom
First Day Second Day
Time | Time |% storm I Bell 2nd Bell 1% Bell Sl
mhr  distri distribu | Cum. | Inere | Less |Rainfall Cum. | Incre |Rainfalll Cum. | Incre Rainfalll Cum.  Incre  Rainfall
bution tion Rain mental Rate Excess | Rain _ mental | Excess | Rain  mental ' Excess | Rain  mental Excess
coeff fall  Rainfall | fall " /Rainfall| - fall ' Rainfall ~ | fall  Rainfall
i (em) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (em) (cm) (cm) (em)
_ _
I 7. | 2% 1001 | 1001 | 010 | 991 | 450 450 | 440 | 287 | 287 | 277 129 1.29 1.19
7 26 38 1531 5.30 0.10 5.20 6.88 2.38 2.28 439 152 1.42 1.97 (.68 0.38
3 33 48 19.44 | 4.13 0.10 | 4.03 8.73 1.85 1.75 5.58 1.18 1.08 2.51 0.53 0.43
4 38 55 22.38 2.94 0.10 2.84 10.06 1.33 - 1.23 6.42 0.84 0.74 2.89 0.38 0.28
3 43 62 25.53 2.95 0.10 2.85 11.38 132 1.22 7.2 0.85 0.75. 3.26 0.38 0.28
6 47 68 27.68 239 0.10 225 12.44 1.06 0.96 7.94 0.68 0.58 3.57 0.30 - 0.20
7 51 74 30.04 28 0.10 2.26 13.50 1.06 0.96 8.62 0.68 0.58 3.87 0.30 0.20
_ 8 35 80 32.39 2.35 0.10 2.25 14.55 1.05 0.95 9.29 0.68 0.58 418 0.30 0.20
9 59 86 34.75 2.36 0.10 2.26 1561 1106 0.96 9.97 0.68 |- 0.58 4:48 0.30 0.20
! 63 91 37.11 2.36 0.10 2.26 16.67 1.06 0.96 1065 | 0:68 0.38 478 0.30 0.20
, 66 96 38.87 1.76 0.10 1.66 17.46. 0.79 0.69 1315 0.51 0.41 5:01 0.23 0.13
L 12 69 100 40.64 L7 0.10 1.67 18.26 0.80 0.70 11.66 0.51 0.41 5.24 0.23 0.13



FreeText
38


Lower Orr

Temporal Distribution of Rainfall

Temporal Distribution

(24 hr) of Rainfall

Temporal Distribution

(12 hr) of Rainfall

Time (hrs) Td %
1 25
2 38
3 48
4 55
5 62
6 68
) 74
8 80
9 86
10 91
11 96
12 100

Time (hrs)| Td %
1 17
2 26
3 33
4 38
3. 43
6 47
7 51
8 55
9 59
10 63
11 66
12 09
13 T2
14 75
15 78
16 81
17 84
18 87
19 90

20 92
21 94
22 96
23 98
24 100
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Lower Orr

Computation of Rainfall Excess (PMP)

Annex- 1/4

2- day PMP value _abem ]
Ist day PMP value | 5890lem
IInd day 3<Du velge = 16.90.cm k.
Total 1% day rainfall 58.90 cm
1™ Day |First bell (12 hour) 40.64 cm
Second bell (12 hour) 18.26 cm
Total 2™ day rainfall 16.90 jem | m
2" Day |First bell (12 hour) 1166 om
Second bell (12 hour) 504 e -
First Day _ Second Day
Time | Time |% storm I* Bell 2nd Bell 1 Bell 2" Bell
in hr distri  distribu | Cum. Incre  Loss _Mwm_..m_a,mm-Iﬂm@_-.i_!agmmm: ‘Rainfall] Cum.  Incre - Rainfall| Cum. Incre Rainfall
bution tion Rain mental Rate Excess | Rain | mental -mlu.wxo.mmm._.. ‘Rain  mental Excess | Rain mental Excess
coeff fall  Rainfall | fall Rainfall | fall Rainfall fall  Rainfall
ﬁ _ (¢cm) (cm) (em) (cm) (cm) (cm) (cm) (cm) (cm) ] ?.Ev (cm) (cm) (cm)
! 17 25 10.01 10.01 0.10 9.91 450 4.50 4.40 2.87 2.87 2.7 1.29 1.29 1.19
2 26 38 1531 5.30 0.10 5.20 6.88 2.38 2.28 4.39 1.52 1.42 1.97 0.68 0.38
3 33 48 19.44 4.13 0.10 4.03 8.73 1.85 1.75 5.58 1.18 1.08 2.9k 0.53 0.43
4 38 55 22.38 2.94 0.10 2.84 10.06 }38 1.23 6.42 0.84 0.74 2:89 0.38 0.28
3 43 62 2553 2.95 0.10 2.85 113 1.32 1.22 F.29 0.85 0.75: 3.26 0.38 0.28
6 | 47 68 27.68 2.33 0.10 2.25 12.44 1.06 0.96 7.94 0.68 0.58 3.57 0.30 0.20
7 3] 74 30.04 2.36 0.10 2.26 13.50 1.06 0.96 8.62 0.68 0.58 3.87 0.30 0.20
S 55 80 32.39 2.3 0.10 2.25 14.55 LUS: 81095 9.29 0.68 0.58 4.18 0.30 0.20
9 59 86 34.75 2.36 0.10 2.26 15.61 1.06 0.96 9.97 0.68 0.58 4.48 0.30 0.20
= | % o1 | 3711 | 236 | 010 | 226 | 1667 | 106 | 096 | 10.65.| 068 | 058 | 478 | 030 | 020
| | 66 96 38.87 1.76 0.10 1.66 17.46. 0.79 0.69 1S 0.51 0.41 5.01 0.23 0.13
L 12 [ 69 100 | 4064 | 177 | 010 |- 1.67 | 1826 | 080 |- 070 ] 1166 | 051 0.41 524 | 0.3 0.13
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Annex- /5

LLOx Orr
Critical Sequencing of rainfall excess Unit: c¢m
[ Time uG _ Critical Sequencing Reverse Order -
(hrs) | ORD isf  Ind Iird IVih st Iind Hird  IVh
(cumecs) Bell Bell Bell Bell Bell Bell Bell Bell
0 0.0 1.67 0.70 0.41 0.13
1 14.0 5 iy 2.25 0.96 058 | 020
7 33.0 AP, 2.26 0.96 058 | 020
3 51.0 . 9596 0.96 0.58 0.20
4 72.0 I 2.84 1.2 0.75 0.28
5 92.0 3.85 1.23 0.74 0.28
6 112.0 5.20 2.28 1.42 0.58
7 134.0 9.9] 4 40 277 1.19
8 165.0 1.66 0.69 0.41 0.13 4.03 1.75 1.08 0.43
9 200.0 2.25 0.96 0.58 0.20 2.26 0.96 0.58 0.20
10 242.0 2.26 0.96 0.58 0.20 2.25 0.96 0.58 0.20
11 297.0 4.03 1.75 1.08 0.43 1.66 0.69 0.41 0.13
12 315.6 9.91 4.40 oAy 1 19
13 305.0 5.20 Pl 1.42 0.58
14 280.0 2.85 1.23 0.74 0.28
15 255.0 2.84 122 0.75 0.28
16 230.0 2.26 0.96 0.58 0.20
1% 205.0 | 226 0.96 0.58 0.20
18 185.0 2.25 0.96 0.58 0.20
19 172.0 1.67 0.70 0.41 0.13
20 160.0 :
21 148.0
0 139.0
23 131.0
24 123.0
35 115.0
26 109.0
) 103.0
98 96.0
29 - 88.0
30 82.0
31 74.0
32 68.0
33 62.0
34 56.0
- 35 B
36 41.0
37 34.0
38 27.0
39 21.0
40 15.0
41 11.0
42 6.0
43 3.0
44 0.0 41
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Annex-1/7
ower Orr
Tlood hydrograph
Unit ; cumec
Total | Timein Total ]
Flood Hours Flood
33 45 6332
43 47 5880
70 48 5472 14000 - )
114 49 5092 Flood Hydrograph for Lower ORR
178 50 4753
264 51 44607 12354 .
375 52 4185 12000 -
527 53 3913
761 54 3662
1055 55 3368 | .
1391 56 3044 i
1786 57 3707 L) e
2206 58 2366
2638 59 2063 .
3002 60 1792
3572 61 1560 8000 -
4071 62 1366 :
4611 63 1217
5164 64 1089 m
5610 65 a71 T
6052 66 869 3 S
6491 67 775 =
6916 68 687 3
7502 69 606 2000 -
8175 70 531 s
8863 71 483 9
26 9554 72 401 (=]
27 [10250 73 347 2000
28 | 10921 74 301
20 | 11590 75 265 i
30 [12179 76 233 -
31 |[12354 77 202 o : : _ _ _ : _ _ : _
% HMMM ww Hw 0 10 20 30 40 50 60 70 80 80 100
34 10974 80 126 Tinein hrs
35 [ 10343 81 105 ;
36 | 0793 82 87
37 | 9320 83 71 ]
38 | 8926 84 58
39 | 8624 85 a7
40 8373 86 40
4 8156 87 36
42 | 7943 88 35
43 | 7634 89 34
44 | 7258 a0 33
45 | 6825
5y
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Annexure-V

ST IR

& heT biel 3ITET

L4t Sl Taafier (ML) REoew
Y |.'q . .

My 1 FdiLT aleld 504 (eTedor), TdT §7de,

3 & g, 1% ool
Uile! 31 26106432

fawar: Comments on Sedimentation Studies of Ken-Betwa link (Phase-l1)

The Supplementary Report of Ken-Betwa link (Phase-ll) which has been received on
07.10.2015 has been examined in this office. In this regard please find enclosed the
comments on the Sedimentation studies

e
(T TEre)
e
TR, (NP-I1), S SieT 3rar o B
uF aEn: 1/82/12013/Myd(C) 4.0 fstrer; J7:05:2016
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Sedimentation Analysis of Ken Betwa Link (Phase-Il)
The Ken Betwalink (Phase-11) consists of five projects, Neemkheda Barrage, Barari Barrage, Kesari
Barrage, Kotha Barage and Lower Orr Dam, Out of the five projecls Lower Orr is the only Dam for

which sedimentation studies are carried oul and the details are as follows:

No Sediment data is available either at the proposed project or nearby sediment site on Betwa river
Rajghat dam located upstream of the confiuence of Orr river with Betwa river, Matatila dam and
Dhukwan dams lecated at the downstream of the confluence of Orr river with the Betwa River are the
nearast dams to the proposed Lower O Dam. As per CWC publication "Compendium on Silting of
Reservoirs in India -2015" the silt rate at Matatila dam, Dhukwan dam, medium value of the silt rate of
Indo Gangetic plains are 0.483, 0.030 and 0.752 Th.cu.m/sgkm/year respectively. Looking at the
variability of sedimeant rate at above two projects, the medium value of sill rate pertaining to Indo

Gangetic plains (.e.0.752 Th.cu.m/sgkml/year) is adopted as the design sediment rate for the project.
The Bed Level and FRL of the reservoir are 340.0m and 380.0 m respectively.

The Trap efficiency has been calculated based on Brune's curve for every 5 years period and the
sediment load is estimated for 50 and 100 years and the details are enclosed as Annexure-l. The
type of the reservoir found to be Type-I. Sediment distribution has been studied based on Empirical
Area Reduction method for 50 years and 100 years. For the proposed project the New Zero elevation
after 100 years is estimated as 352.830 m and the revised area-elevation-capacity curve after 50

years is enclosed as Annexure-|l.

Further, the project authorities are suggested to establish hydro-metrological network in the
catchment start observing the data so that studies may be firmed up at later stage. It is also
suggested that, all cqrrections carried out in the computations and changes mentioned in the

compliance should be incorporated in the DPR.

%
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ANNEX LR
SEODIMENT LOAD FOR LOWER ORR PROJECT

Rl 380 m

Gross storage ot FRL {given) € ATELROZ2 Mmn3 Averagn Annual inflow 1= 53911 Mm~3
51911 Ha.m

CA: 1843 sgkm

Rate- 0.0752 Ham/sg.km/fyoar ' 0.752 mmfyr

Average annual sediment load = 13854936 Ham [yt

1.385936 MCM Jys

LOWER ORR
COMPUTATION OF TOTAL SEDIMENT
ANNUAL SEDIMENT (HAM/YEAR)  138.59306

sed initial Annual 5¥ear (Cumulative Final

Tra v )
Period | Inflow Capacity P Gapped | Trapped ' Trapped Capacity | C/l Ratio

Efficienc 5 .
.5 s ¥| Volume | Valume volume .

e i ezl 2 Ha.m Ham _ | _Ham

Start 37180.2 0.7162
16 | 13859 | 3718020 | 98.03% | 13586 | 679.31 | 679.31 | 36500.89| 0.7031
6-10 | 13859 | 3650089 | .97.99% | 13581 | 679.07 | 135837 | 35821.83| 0.6901
1115 | 13859 | 35821.83 | 97.96% | 13576 | 678.82 | 2037.20 | 35143.00| 06770
16-20 | 138.59 | 3514300 | 97.92% | 13571 | 67857 | 2715.77 | 34464.43| 0.6639

2125 | 138.59 | 34464.43 | 97.88% | 13566 | 67830 | 3394.07 | 33786.13| 06508
2530 | 13859 | 33786.13 | 97.84% | 13561 | 678.03 | 4072.10 |33108.10| 06378

31-35 138.59 33108.10 57.80% 13555 677.74 4749.85 | 3243035 0.6247

36:40 | 138.59 | 3243035 | 97.76% | 13549 | 677.45 | sa27.29 |3175291| 06117
4145 | 13859 | 3175291 | 97.72% | 13543 | 677.14 | 610443 | 31075.77| 05986
4650 | 138.50 | 3107577 | 97.67% | 13536 | 676.82 | 6781.25 | 30398.95 | 0.5856
5155 | 13859 | 30398.95 | 97.62% | 13530 | 676.48 | 7457.73 | 29722.47| 05726
56.60 | 13859 | 2972247 | 97.57% | 13523 | 676.13 | 8133.87 | 29046.33 | 0.5595
6165 | 138.50 | 2004633 | 97.52% | 13515 | 67577 | 8800.64 | 28370.56 | 0.5465
66-70 | 138.59 | 28370.56 | 97.46% | 13508 | 675.39 | 9485.02 | 27695.18| 0.5335
7175 | 13859 | 2769518 | 97.41% | 13500 | 674.99 | 10160.01 | 27020.19| 0.5205
76-80 | 13859 | 2702019 | 97.34% | 13491 | 674.57 | 10834.58 | 2634562 | 0.5075
| 8185 | 13850 | 2634562 | 97.28% | 13483 | 674.13 | 1150871 | 25671.49 | 0.4945
| 8650 | 13859 | 2567149 | 97.21% | 13473 | 673.67 | 12182.37 | 24997.83| 04816
91.95 | 13859 | 24997.83 | 97.15% | 13468 | 673.18 | 12855.56 | 2432464 | 0.4686

96-100 | 138.59 24324.64 97.07% 0.00 0.00 12855.56 | 24324.64 0.4686
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Annexure-VI|

YT EIER
HegId STl AT
SAfaaAT (Fea) Aeemeaa

fd¥d:— Ken Betwa Link (Phase-ll)- Flood Studies of Neemkheda, Barari, Kesari,
Kotha Barrages and Diversion Flood Studies of Lower Orr Dam.
G- Lr. No. 4/9/2012/NP-1l/ dated 07.10.2015

Kindly refer to above cited letter vide which the project authority has forwarded the
supplementary report on Ken-Betwa Link (phase-ll) for examination from
Hydrological angle. The observations on Yield study and Sedimentation study had
been conveyed vide this office letter of even number dated 26-04-2016 & 17-05-
2016. The observations on the design flood study of Lower Orr Dam, Ken-Betwa
Link (Phase-Il) were also conveyed vide Letter dated 17.06.2016 and subsequently
vide Letter dated 22.07.2016. This office has now examined the Flood Studies
(including Diversion Flood) of the remaining four Barrages viz. Neemkheda, Barari,
Kesari and Kotha Barrages; and Diversion Flood Studies of the Lower Orr Dam for
which observations of this office are as under:

Introduction: The Ken- Betwa link project envisages diversion of surplus water of
Ken basin to the water deficit Betwa basin. The Ken-Betwa Link (Phase-Il) consists
of five projects namely Neemkheda Barrage, Barari Barrage, Kesari Barrage, Kotha
Barrage and Lower Orr Dam. Lower Orr dam qualifies for PMF studies whereas the
four Barrages qualify for 100 year return period as design flood and SPF as check
flood. Catchment area of the barrages up to the barrage site is computed using GIS
Analysis and found to be as:

Table 1:- Catchment Areas (Sq.Km.) for the Project Sites

S.No. Project Name Computed using GIS Analysis
(Sq. Km.)
1 Neemkheda Barrage 1965.00
2 Barari Barrage 5387.92
3 Kesari Barrage 518.00
4 Kotha Barrage 9262.51

Design Flood Study of Neemkheda, Barari, Kesari and Kotha Barrages carried
out by project authority:

In absence of short interval rainfall runoff data, unit hydrograph for the Neemkheda,
Barari, Kesari and Kotha Barrages has been derived synthetically usang Flood
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Estimation report for sub zone 1 (¢). IMD has carried out the SPS studies of
Neemkheda, Barari and Kesari Barrages and recommended Two day & One day
SPS values as:

Table 2:- SPS Values (mm) recommended by IMD

S.No. Project Name SPS Values (mm)
1-day 2-day
1 Neemkheda Barrage S5 593
Barari Barrage 306 567
3 Kesari Barrage 431 -

The 24 hr & 48 hr Time distribution (3-hourly) has also been given by IMD.

Loss rate of 2.3 mm/hr has been taken into account from FER of sub zone- 1 (c)
while calculating the effective rainfall i.e. excess rainfall in the basin. The base flow
has been taken from FER of sub zone- 1 (c) as 0.018 m*/s/Sq. Km. Further, for
Barari and Kotha Barrages the flood hydrograph from upper basins have been
routed to the outlet using Muskingum- Cunge routing technique and the downstream
flood hydrographs are added to the routed hydrograph in order to derive the SPF at
the respective project sites. The peak design flood (SPF) has been worked out as:

Table 3:- SPF (cumec) Computed by Project Authority

S.No. Project Name SPF (cumec)
1 Neemkheda Barrage 6654.60
2 Barari Barrage 16449
3 Kesari Barrage 2690.14
4 Kotha Barrage 22486
Analysis:

(i) Project Authorities have submitted the Design Flood studies considering 10
Project Sites. However, the Project Authorities subsequently reduced the
Project Sites to 5 in number consisting of Lower Orr Dam and four barrages
namely Neemkheda, Barari, Kesari and Kotha. This office has now carried out
the flood studies considering the above mentioned four barrages and is
issuing its recommendations.

(i) In the absence of short interval rainfall-runoff data the unit hydrographs
derived as per Flood Estimation Report of Sub zone 1(c) appears to be in
order. Project authorities have not smoothened the Unit Hydrographs. The
UG; needs to be smoothened before using in convolution.

(i)  Temporal distribution of storm pattern is provided by IMD in 3 hour interval.
However, project authorities converted the distribution factor on hourly basis
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(v)

without smoothening the curve supplied by IMD. The same has been
smoothened before converting into 12 hr from 24 hour time distribution.

1 in 100 Year Return Period Storm has been considered for computing the
Design Flood for all the barrages. Isopluvial map of 24- hr 100 Year return
period storm as provided by IMD has been used and the following values of
point rainfall depth are obtained and used in further analysis:

Table 4:- 24- hr Point Rainfall Depth (mm) Obtained from 100-yr Isopluvial Map

S.No. Project Name 24- hr Point Rainfall (mm)
1 Neemkheda Barrage 400
2 Barari Barrage ' 380
3 Kesari Barrage 360
4 Kotha Barrage 380

To convert the point rainfall obtained from isopluvial map into areal rainfall
following Area Reduction Factors (ARF); as per FER-1(C) are applied:

Table 5:- Areal Rainfall (mm) after applying ARF

S.No. | Project Name Point Rainfall (mm) | ARF | Areal Rainfall (mm)
1 Neemkheda Barrage 400 0.7707 308.3
2 Barari Barrage 380 0.76 288.8
3 Kesari Barrage 360 0.858 308.9
4 Kotha Barrage 380 0.76 288.8
(v) The two day and one day SPS values supplied by IMD for the project areas

(vi)

and as mentioned in the DPR have been considered for computing the Check
Flood for all the barrages. The SPS value for Kotha Barrage has been taken
same as that of Barari Barrage as mentioned in the DPR.

The loss rate of 2.3 mm/hr has been taken into account while computing the
excess rainfall in case of design flood and 1.0 mm /hr has been adopted for
check flood. These values have been taken from concerned FER of sub
zone- 1 (c).

Recommendation:

This office has modified the flood study for the Neemkheda, Barari, Kesari and Kotha
Barrages addressing above observation. The Unit hydrograph has been smoothened
and adjusted for the volume of Unit Hydrograph. The time distribution of 24-hr (3
hourly) as supplied by IMD has been converted into hourly distribution with duly
smoothening the curve. The 12 hr temporal distribution has been used to assess the
incremental rain fall. The loss rate as mentioned in the observations (v) and base
flow of 0.018 cumec/sq km have been taken from Flood Estmation Report of
subzone-1(C) #or the calculation of excess rainfall. The excess rainfall has been
critically arranged in the two bells per day and convoluted with the Unit Hydrographs.
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The Peak Design Flood and Peak Check Flood for the Neemkheda, Barari, Kesari
and Kotha Barrages have been worked out as follows:

Table 6:- Peak Design Flood and Peak Check Flood

S.No. Project Name Peak Design Flood [Peak Check Flood
(cumec) (cumec)
1 Neemkheda Barrage 5208 8345
2 Barari Barrage 11983 16439
3 Kesari Barrage 1856 2866
4 Kotha Barrage 18698 26673

Flood frequency analysis has also been performed as a check to the derived Design
Flood values. Results obtained from the ‘Log Pearson Type-llI' Frequency
Distribution of Basoda G&D Site have been used to compute the various return
period floods for all the four Projects in the proportion to the ratio of (Catchment

area) ®”® and the same are tabulated below:
Table 7:- Return Period F%oods from Flood Frequency Analysis
S.No. Project Name Return Period Flood transferred from
Basoda G&D Site

100- Years 500— Years

1 | Neemkheda Barrage 4801.36 6578.46
2 Barari Barrage 10230.76 14017 .42

3 Kesari Barrage 1766.40 2420.19

4 Kotha Barrage 15359.90 21045

The Values of the Peak Design Flood computed are found to be in order with the
values obtained from Flood Frequency analysis. Hence, the values of Peak Design
Flood and Peak Check Flood tabulated in Table 6 are recommended for planning
and design purpose. '

Diversion Flood:

a) For Neemkheda, Barari, Kesari and Kotha Barrages

Diversion flood for all the four barrages has been evaluated as the maximum of the
following two criteria: a) Maximum non-monsoon flow observed at the barrage site
OR; b) 25-year return period flow, calculated on the basis of non-monsoon yearly
peaks. The peak of daily flow for non-monsoon months, available for 35 years at
Basoda G&D Site was provided by Project Authority and used in our analysis. The
25-year return period flow was calculated using the ‘Pearson Type-llI' frequency
distribution. The diversion flood obtained and recommended are as follows:

Table 8:- Recommendec Diversion Flood for all the Barrages

Project Site Flow (cumec)
Max. Observed | 25-year return period | Recommended
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15 (non-monsoon) (non-monsoon) Diversion Flood

Neemkheda Barrage 300.84 18122 B 364
Barari Barrage 1102 366.96 - 641 B
Kesari Barrage 110.68 Ggel | il o A

Kotha Barrage 962.39 - 550.96 963

b) For Lower Orr Dam
Lower Orr being a large dam, it is desirable that 100-year return period flood should

be adopted for diversion works. Accordingly, the annual peaks of daily flow provided
by Project Authority for Basoda G&D Site have been used for computing the 100-
year return period flood for Lower Orr Dam. Peak flows were adjusted in proportion
to the ratio of (Catchment area) ®*°. Log Pearson Type-lII' frequency distribution has
been used to compute the 100-year flood for the Dam site. The Diversion Flood for
Lower Orr Dam computed and recommended is 4576 cumec.

Details of the flood study are enclosed at Annex 1 to 119.

This issues with the approval of CE, HSO, CWC.
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Annexure-VI|
T AR Government of India
et oifra HAATeg Ministry of Jal Shakti
S B Central Water Commission
Sy e Irrigation Planning (South) Directorate

fasa: Lower Orr dam project- Part of Comprehensive Report of Ken-Betwa Link project-reg.

HaH: (i) File No.T-26030/2/2020-IP(S) DTE 1/75508/2021 dated 08.11.2021.

(ii) Email from Project Authorities dated 12.11.2021.
(iii) Email from Project Authorities dated 15.11.2021.
(iv) Email from NP Dte. dated 18.11.2021

May please refer to the email received under reference (1v) above vide which NP Dte.
of CWC has forwarded the copy of minutes of the meeting held on 02.11.2021 under the
chairmanship of Member, WP&P,CWC. Based on the above, the BC ratio of the project has
been revised and reworked out. Further, vide email under reference (ii) above the Project
Authorities has submitted the revised BC ratio computation for examination. The same has
been examined and the observations thercon are as under:

Observations:

. The project authorities have now submitted the documents for ground water
availability of 94.08 MCM in the command of the project duly authenticated by the
Superintending Geohydrologist, Ground Water Survey Circle, Bhopal.

2. The project authorities have now provide the certificate in respect of benefits of
fisheries duly authenticated by Assistant Director, State Fisheries Department, MP and
now the production rate (in kg/ha) and rate per kg of fish has been considered (@ Rs.
600 kg/ha and @ Rs. 570/ kg ( as per 2021 price level) respectively. The rate per kg
of fish has been revised by the project authorities at 2017-18 price level with 3 %
depreciation each year as Rs. 504.68 / kg and the same has been used for calculating
the benefits of fisheries. However, on examination of the documents, the benefits of
fisheries have been applicable to Kotha Barrage project only. In this regard, the project
authorities vide their letter dated 15.11.2021 have clarified that the yield and rates of
fisheries for Kotha Barrage is applicable to Lower Orr also. Based on this, the benefits
of fisheries have been considered in the BC Ratio computation.

3. Based on the meeting held on 02.11.2021 under the chairmanship of Member,
WP&P CWC, it was decided to consider the crop rates for Lower Orr project for the
year 2017 by arriving at from that of year 2021 after taking into account inflation.
Accordingly, the rates and cost of cultivation (viz. seeds, manure, labour etc.) of crops
in pre-project and post project scenario has been revised.

Subject to the above and based on veracity of the documents submitted by the
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project authorities, the BC ratio computation has been reworked out as 1.54.
This issues with approval of CE (IMO), CWC, New Delhi.
Signed by Vineet Gupta
Date: 29-11-2021 13:26:02
Reason: App%%dgm
foycares - TS smare (efémn)
To.

i. Director, NP Dte., CWC, Sewa Bhawan, R.K Puram, New Delhi.
ii. Director, PA (C) Dte., CWC, Sewa Bhawan, R.K Puram, New Delhi.
Copy for kind information to :
(1) CE, PAO, CWC, Sewa Bhawan, R.K Puram, New Delhi.
(11) CE, PPO, CWC, Sewa Bhawan, R.K Puram, New Delhi.

52


FreeText
52


File No.T-26030/2/2020-1P(S) DTE

IRT TRPR Government of India

r— Ministry of Jal Shakti
¥ 3Tf?ﬁ o i Deptt. of Water Resources, RD&GR
ST TE, T faTer 3R i e fvm Central Water Commission
T TS TN Irrigation Planning (South) Directorate
g smivs ( <féon) Framesa

fdT1: Comprehensive Report of Ken-Betwa Link project - reg.
Ref: (i) No. 4/11/2019/NP-1I/Vol-1/3055  dated 19.08.2019
(ii)) No. 4/11/2019/NP-11/Vol-1/3040-51 dated 03.09.2019

May please refer to the letter under reference (i) above vide which
Comprehensive Report of Ken-Betwa Link project has been forwarded for
examination which consists of Dhaudhan dam, Lower Orr dam, Bina complex
multipurpose project, Kotha Barrage, the additional CCA, repair / strengthening of
Bariyarpur Pickup weir, Pariccha Weir and Barwa Sagar dam. Further, under
reference (ii) above, NP Directorate of CWC, informed that some changes are likely
to be expected in the Comprehensive Report of Ken-Betwa Link project after
resolving of water sharing issues related to non-monsoon season between MP & UP
state. However, no revised Comprehensive Report of Ken-Betwa Link project has
been received till now.

Further, NWDA vide their letter dated 09.07.2019 provided the comparative
statement including changes between the proposed components as envisaged in the
Comprehensive Report of Ken-Betwa Link Project viz a viz earlier submitted DPR of
Phase-l & Phase-Il. The details are as under.

Provisions in DPRs of Ken Provisions in Changes
Betwa Link project, Comprehensive Report, [column
Phase-l & Phase-ll October 2018 (2) —(1)]

(1) (2) 3)
a. [Daudhan Dam
() Command area in MP-Command area in MP

Increase in command

287837 ha 4147368 ha area by 1,59,531 ha
(i) Command area in UP-Command area in UP-|Increase in command
227373 ha 251064 ha area by 23,691 ha
(iii)JAnnual utilisation in MP -JAnnual utilisation in MP-[Change in Annual
1788 MCM and 591 MCM]2349.87 MCM water utilisation
by substitution
(iv);Annual utilisation in UP -JAnnual utilisation in UP-[No change
1700 MCM 1700.08 MCM
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b. [Lower Orr dam

() Command area in MP-Command area in MP-[Increase in command
15047 ha 90000 ha area by 44,953 ha

(i) JAnnual utilisation in MP-Annual utilisation in MP-[Decrease in Annual
329.67 MCM 291.77 MCM water utilisation by

37.90 MCM

c. [Kotha Barrage

() Command area in MP-Command area in MP-
20000 ha 20000 ha No change

(i) JAnnual utilisation in  MP-[Annual utilisation in MP-
88.19 MCM 88.19 MCM

d. [Bina Complex

() Command area in MP-Command area in MP-
96000 ha 96000 ha No change

(ii) fAnnual utilisation in MP-Annual utilisation in MP-
413.35 MCM 413.35 MCM

From the above table, it may be seen that no change in irrigation planning
parameters i.e. command area and water utilisation has been proposed for Kotha
Barrage and Bina complex Multipurpose project respectively. Therefore, the
observations in respect of Kotha Barrage submitted to CE, PPO, CWC vide this
office letter dated 27.08.2018 (copy enclosed) and the observations in respect
of Bina complex Multipurpose project submitted to CE, PAO, CWC vide this
office letter dated 10.09.2018 (copy enclosed) stands valid. The project
authorities are requested to submit the compliance of the observations in
respect of these two projects at earliest to this office.

The Comprehensive Report of Ken-Betwa Link project has been examined
and comments / observations are as under.
A. Ken-Betwa Link Canal Command

At page no. 133 of the Comprehensive Report of Ken-Betwa Link project, Vol-I,
the details of command area of MP under Ken-Betwa Link project has been provided,
which is as under.

S. [Canal System CCA as per|CCA as per

No. Comprehensive Project{Comprehensive Project
report in MP report in UP

1.  |K-B Link Main Canal 96751 ha 58585 ha

2. High Level command through 85774 ha 0

K-B link through pumping of
water
3. |Bariyarpur PUW through Dam
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i. Chhatarpur 34894 ha 192479
ii. Panna
4. [Ken left bank canal 139848 ha 0
5. |Lift from Daudhan dam 90101 ha 0
Total 447368 ha 251064 ha

From the above, it has been seen that the Ken-Betwa Link Canal Command is
lying in MP and UP with 447368 ha and 251064 ha of CCA respectively. At page no.
141 of the Comprehensive Report of Ken-Betwa Link project, Vol-l, it has been
stated that no details have been submitted by the Government of UP for
computation of crop water requirement. It is, therefore, requested that the
details may be furnished so that the crop water requirement may be finalized
for UP portion.

The other observations are given as under.

i. The net hydrological yield series/flow series is considered for the period from
1981-82 to 2003-04 and the same has been developed by NIH, Roorkee.
Therefore, it is suggested that net hydrological yield series/flow series may be
got approved from the concerned Hydrology Directorate of CWC to establish
the water availability for the project and the same may be furnished.

ii. The proposed cropping pattern has been given on Page no. 139 & 140 of Vol-
l. It is suggested that the proposed cropping pattern may be got approved by
the Director, State Agriculture Department (UP & MP) and a copy of the same
may be furnished.

iii. At page no. 141 of the Comprehensive Report of Ken-Betwa Link project, Vol-
|, the crop water requirement has been worked out as 2238.76 MCM (441.64
MCM for Kharif season & 1797.12 MCM for Rabi season). However, on page
147 of the same report, the water requirement has been mentioned as
2349.87 MCM. The discrepancy may be rectified.

iv.The following observations may please be clarified/ complied for better
appraisal of the crop water requirement.

a. Reference station for computation of Eto & effective rainfall has not been
given. The details of the station may be provided so as Eto and effective
rainfall value may be considered suitably.

b. Percolation losses for paddy crop have been considered as 2 mm per day by
the project authorities. It is suggested that the same may be used in the
range of 3-6 mm per day depending upon the type of the soil in the
command.

c. The details in respect of field application and conveyance efficiency have
not been mentioned separately in the report. It is suggested that irrigation
efficiencies may be considered as per CWC guidelines of “Piped irrigation
network (PIN) planning” which is available on CWC website.

v. Considering the comments under paras (i) to (iv) above, the irrigation

demand table may be worked out and furnished.
.The working tables/simulation study using the net yield series at dam
site duly approved by the concerned Hydrology Directorate of CWC and

\'
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the revised irrigation demand table may be prepared and furnished to
assess the success rate of the project.

vii.For irrigation planning aspects, reference material “A guide to prepare chapter
on irrigation planning aspects of detailed project report” may also be referred
which is available on CWC website.

B. Betwa Basin Command
Lower Orr dam project:

As per the Comprehensive Report of Ken-Betwa Link project, the project envisages
construction of Lower Orr dam (on Orr River about 9 km u/s of confluence with river
Betwa) and a 91.26 km long left main canal. The gross and live storage capacity of
dam has been considered as 372 MCM and 328.17 MCM respectively. The 75%
dependable yield at dam site has been assessed as 362.53 MCM. The culturable
command area (CCA) of the project is 90,000 ha lying in Shivpuri and Datia district of
MP. The proposed cropping pattern in the command is wheat, gram and vegetables.
The total cost of the project has been estimated as Rs.3065.14 crore @ price level
2017-18.

Comments:

1. Irrigation Planning aspects:

i. The net hydrological yield series/flow series for Lower Orr dam is considered
for the period from 1954-55 to 2008-09 and the same has been developed by
NIH, Roorkee. Therefore, it is suggested that net hydrological yield series/flow
series may be got approved from the concerned Hydrology Directorate of
CWOC to establish the water availability for the project and the same may be
furnished.

ii. The proposed cropping pattern has been given on Page no. 159 of Vol-l and
the same has been vetted by the Assistant Director, Sate Agriculture
Department. It is suggested that the proposed cropping pattern may be got
approved by the Director, State Agriculture Department and a copy of the
same may be furnished.

iii. The crop water requirement had been computed for Rabi period (October-
February) and the crop considered for 90,000 CCA are Wheat, Gram and
Vegetables/others (table 6.17). In computation of crop water requirement,
there are certain deficiencies that should be cleared for better appraisal of the
crop water requirement.

a. Reference station for computation of Eto & effective rainfall has not been
given. However, after considering Guna station (approx. 100 km from Shivpuri
District), it has been observed that there is huge difference in the value of ETo
and effective rainfall as considered in the computation of crop water
requirement (Annex 6.14). The details of the station may be provided so as
Eto and effective rainfall value may be considered accordingly.
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Earlier, as per the DPR of Lower Orr Project under Ken Betwa Link project
Phase Il, 329.67 MCM of water was required to irrigate 45,047 ha of CCA.
However, with the same quantity of water, the project authorities have now
proposed to irrigate 90,000 ha of CCA. It has been observed (page 162 of Vol-
l) that the field application efficiency has been considered as 85%. However,
in the crop water computation, the overall efficiency has also been considered
as 85%. The details in respect of conveyance efficiency have not been
mentioned in the report, which may be provided.

It may be noted that as per CWC guidelines “A guide to prepare chapter on
irrigation planning aspects of detailed project report”, conveyance
efficiency for canal based conveyance system (fully lined) may be
considered as 70% to 75%. As per CWC guidelines on “Piped Irrigation
Network (PIN) planning”, conveyance efficiency for pipe based conveyance
system may be considered as 95%. The field application efficiency for
DRIP irrigation can be assumed upto 90% as per CWC guideline “Piped
irrigation network (PIN) planning”.

. CCA of Lower Orr Dam is 90,000 ha with following two components.

One component involves first water transport though carrier canal for a length
of 50 km (refer page xii of executive summary) and afterwards water is lifted
from carrier canal to provide irrigation to 40,000 ha (as per table 6.15, page
159) through pipeline by gravity flow. In this scenario, first crop water
requirement has to be calculated at the terminal point of carrier canal. After
that, water demand at Headwork may be calculated by multiplying crop water
requirement (calculated at the terminal point of carrier canal) by the
conveyance efficiency of carrier canal. In case of lined carrier canal, the
conveyance efficiency may be considered in the range of 70 to 75% and in
case of unlined carrier canal, the conveyance efficiency may be considered in
the range of 55 to 60% as per CWC guidelines “A guide to prepare chapter on
irrigation planning aspects of detailed project report”. The project authorities
may clarify whether carrier canal is lined or unlined and the conveyance
efficiency may be considered accordingly. The field application efficiency for
DRIP irrigation has been assumed as 85% by the Project Authorities (vide
Page No 162 of Vol -1).

Second component involves irrigation to 50,000 ha (as per table 6.15, page
159) only through pipeline. In this scenario, as per CWC guideline “Piped
irrigation network (PIN) planning”, water demand at Headwork may be
calculated taking pipe based conveyance efficiency (using Drip) as 95%, while
field application efficiency has already been assumed by Project Authorities as
85%.

. Considering the comments under para (i) to (iii) above, the irrigation demand

table may be worked out and furnished.

. The working tables/simulation study using the net yield series at dam site duly

approved by the concerned Hydrology Directorate of CWC and the revised
irrigation demand table (as per Para 1. (iv) above) may be prepared and
furnished to assess the success rate of the project.

For irrigation planning aspects, reference material “A guide to prepare chapter
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on irrigation planning aspects of detailed project report” may also be referred
which is available on CWC website.
B C Ratio

The B.C. ratio has been worked out as 1.58 by the project authorities. The project
authorlty may provide the compliance/clarifications to the following observations.

To.

The BC Ratio computation has not been done as per the CWC guideline. It is
suggested that the same may be worked out using the proforma attached in
the “Guidelines for preparation of Detailed Project Reports of Irrigation &
Multipurpose projects” of the Ministry published in 2010.

. The cost of the project may also be got approved by the Cost Appraisal (I) Dte.

of CWC. The price level for the cost of the project and benefits from
agricultural produces may be considered at same price-level while carrying out
the B.C. Ratio computation.

The interest @ 10% on the estimated cost of the project including the cost of
land development may be considered for carrying out the B.C. ratio
computation. The cost of land development @ Rs.20,000 per ha of CCA may
be considered for the purpose.

.The yield, rates and cost of cultivation (viz. seeds, manure, labour etc.) of

crops in pre-project and post project scenario may be got approved by the
Director, State Agriculture Department in the format given in the “Guidelines
for Submission, Appraisal and Acceptance of Irrigation and Multipurpose
Projects, 2017” of CWC (Appendix F (1) and F(2)) for the purpose of
estimating the agricultural benefits.

. Since, repair / strengthening of Bariyarpur Pickup weir, Pariccha Weir and

Barwa Sagar dam is part of K-B link project, project authorities may confirm
whether there is any increase in discharge through regulators of these weirs
due to repair / strengthening works. If so, then details of the corresponding
increase in irrigation potential and consequent additional benefits may be
furnished.

This issues with the approval of Chief Engineer, IMO, CWC, New DeIhi

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Digitally signed by B ESH KUMAR
Date: 2020.11.05 12:Q7:40 IST

O PR
(FrTan)

Director, NP Dte., CWC, Sewa Bhawan, R.K Puram, New Delhi.
Director, PA (C) Dte., CWC, Sewa Bhawan, R.K Puram, New Delhi.

Copy for kind information to :
i. CE, PAO, CWC, Sewa Bhawan, R.K Puram, New Delhi.

CE, PPO, CWC, Sewa Bhawan, R.K Puram, New Delhi.
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Government of India
HT AR Ministry of Jal Shakti
o ofFa JAer Deptt. of Water Resources, RD&GR
Sl G, e AT 3 9 weTor s Central Water Commission
N IR Irrigation Planning (South) Directorate
fraré amare )gfaror (@damer

fawa: Lower Orr dam project- Part of Comprehensive Report of Ken-Betwa Link project-reg.

¥e4: (i) Email from Project Authorities dated 03.11.2021.
(i1) Email from NP Dte. dated 03.11.2021
(iii) Email from NP Dte. dated 05.11.2021
(1v)Email from Project Authorities dated 05.11.2021.

May please refer to the email received under reference (111) above vide which NP Dte.
of CWC has forwarded the revised finalized cost of the Lower Orr dam project. Further, vide
email under reference (ii) above the Project Authorities, Govt. of M.P. has submitted the
revised working table and BC ratio computation for examination. The same has been
examined and the observations thereon are as under:

Observations:

1. The working table submitted by the project authorities has been examined and it has
been found that the same has been prepared from period 1978-79 to 2008-09 (31
years). Further, the working table has been prepared by the project authorities
considering the inflow series approved by Hydrology (C) Dte. letter dated 26.04.2016.
It has been found that the project authorities have considered the ground water use as
77.91 MCM (20% of 389.53 MCM). This office has earlier vide letter dated
18.10.2021 has asked the project authorities to furnish the letter for the quantum of
ground water availability in the command authenticated by the CGWB/State Ground
water board. However, no such documents have been furnished to this office yet. It is
therefore once again suggested that the project authorities may submit the documents
for ground water availability of 77.91 MCM 1n the command of the project duly
authenticated by the CGWB/State Ground water board to this office for reference and
record.

Subject to above, the working table has been examined and success rate thus
worked out as 80.65 %. However, if there is any change in points mentioned in para 1
above, the working tables will also need a review to assess the success rate of the
project.

2. The cost of the project has now been finalised by the Cost Appraisal (I) Dte. of CWC
as Rs. 265703.68 lakhs ( at Price level 2017-18) and the same has been forwarded by
NP Dte. of CWC vide under reference (iv) above. Based on this, the BC Ratio
computation has been worked out by the project authorities as 1.81. The same has
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been examined and following observations have been made.

. The project authorities have considered the benefits of fisheries as Rs. 10500.815

lakhs. The production rate (in kg/ha) and rate per kg of fish has been considered @) Rs.
2000 kg/ha and @ Rs. 300/ kg respectively. However, no supporting documents in
respect of production rate (in kg/ha) and rate per kg of fish has been furnished by the
project authorities. The project authorities may substantiate these components of cost
and benefits by their experience in similar sized reservoirs in MP State. It i1s suggested
that the supporting documents in respect of the benefits related to fisheries may be got
approved from the State Fishery Department, MP and a copy of the same may be
submitted to this Directorate for reference and record.

. The benefits from solar power generation of 19 MW has been considered as Rs.

3665.1 lakhs and the solar power purchase rate has been considered @ Rs. 6.43/ Kwhr
as per the Retail Supply Tariff Order FY 2017-18 of Madhya Pradesh Electricity
Regulatory Commission. However, it is suggested that the solar power purchase rate
considered above may also be got vetted by the Central Electricity Authority, New
Delhi. PAO may also clarify that the cost of the Power component includes the cost of
transmission and distribution also, as the benefit is considered at the retail consumer
level.

. The quantum of power requirement for lift have been assessed as Rs. 4410 per ha by

the project authoritics. The energy charges have been considered as Rs. 5 per unit as
per the Retail Supply Tariff Order FY 2017-18 of Madhya Pradesh Electricity
Regulatory Commission. However, it is suggested that the energy charges considered
above may also be got vetted by the Central Electricity Authority, New Delhi.

. The project authorities under reference (1v) above have submitted the certificate of

computation of cost towards tubewells as Rs. 1097 lakhs and and the same has been
used in the BC Ratio computation.

. The yield, rates and cost of cultivation (viz. seeds, manure, labour etc.) of crops in pre-

project and post project scenario has been forwarded by the NP Dte. of CWC vide
reference (iii) above. On examination, it is found that the same has been got approved
by the Deputy Director, State Agriculture Department in the format given in the
“Guidelines for Submission, Appraisal and Acceptance of Irrigation and Multipurpose
Projects, 2017 of CWC (dppendix F (1) and F(2)) for the purpose of estimating the
agricultural benefits. However, as per 2017 guideline of PAO, CWC, the same has to
be signed from the Director, State Agriculture Department. PAO, CWC may take a
view on this.

Subject to the above and based on veracity of the documents submitted by the
project authorities, the BC ratio computation has been checked and found to be 1.81.

This issues with approval of CE (IMO), CWC, New Delhi.
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Signed by Vineet Gupta
Date: 08-11-2021 10:17:00
ason: ro
%%@%ﬁ( )
To.

1. Director, NP Dte., CWC, Sewa Bhawan, R.K Puram, New Delhi.
(1) Director, PA (C) Dte.,, CWC, Sewa Bhawan, R.K Puram, New Delhi.

Copy for kind information to :
(1) CE, PAO, CWC, Sewa Bhawan, R K Puram, New Delhi.
(11) CE, PPO, CWC, Sewa Bhawan, R.K Puram, New Delhi.
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Government 'of India

204(S), SewaBhawan

T RN

Central Water Commission ; 204 (g.), ¥ar #Haw
FeAIT ST 3T Fe R.K.Puram, New Delhi-66
Inter State Matters-2 Dte. _ ' AT FOr A, 7§ Reeh a6
AU AT P ~ Telephone No: 011-29583207

Email; ism2dte@gmail.com
Sub Completion of Techno—economlc appraisal of Kotha Barrage Project and Lower Orr

Project under Ken—Betwa Link Project (Phase II) Reg

DPRs of Kotha Barrage Project, Lower Orr Project, Bina Complex Project proposed under phase
II of Ken Betwa Link Projects as received from NWDA are under currently under examination from inter-State
angle.
In tespect of examination of DPR of Kotha Barrage iject this office had asked the Project
Authority vide letter no 2/1/ISM-2/2017/93 dated 17/7/2017 to provide details of approved water utilisation from
existing, ongoing and proposed schemes in the entire Betwa sub-basin and/or a copy of updated master plan duly
authenticated by Govt. of Madhya Pradesh, to enable this Directorate maintain an account of utilisation of Betwa
river waters. Betwa RJVcr ‘upstream of Ra,]ghat dam vide their Memo no 372 dated 18/12/2017. In the revised
abstract of water use of Betwa River upstream of Rajghat dam, total water utilisation from existing, proposed and
‘ongoing projects in Betwa basin U/S of Rajghat dam including Kotha Barrage and Bina Complex projects has been
shown as 52.721 TMC, wherein, inter basin transfer of 1.95 TMC from Dhasan river for Bina complex project has
been envisaged. Accordingly the total utilisation as proposed by Govt. of Madhya Pradesh is well within the
agreed share of 53 TMC for Madhya Pradesh for new projects U/S of Rajghat dam as per Inter-state agreement
dated 1/08/1972 between state of Uttar Pradesh and Madhya Pradesh. However, water utilisation under Kotha
Barrage Project as informed by NWDA officials during discussion on 14.11.2017 would be on substitution basis in
lieu of transfer of water through Ken-Betwa Link Project (Phase I)..
In view of different stand taken by NWDA and Govt. of Madhya Pradesh, this Directorate asked
NWDA and Govt. of Madhya Pradesh vide letter no 2/1/ISM-2/2017/16-18 dated 10/1/2018 to reconcile their
positions on water utilisation under Kotha Barrage Project. However, the same has not been complied so far.

In respect of Bina Complex Project and Lower Orr dam Projects, this Directorate has
asked NWDA vide letter no 2/1/1SM-2/2017/276-78 dated 16/11/2017 to conduct integrated operation study based
on 25-30 year inflow séties and had requested both the States to confirm/vett the present allocation of water to
various eanal systems offtaking from Rajghat Dam and downstream structures upto Parichha PUW as submitted by
NWDA and also furnish requisite data to NWDA for conducting integrated operation study. Further, Irrigation &
WRD, Govt. of Uttar Pradesh was requested to furnish its vnews:’comments on Lower Orr and Bina Complex
Pro_] ect proposals, if any, at the earliest. *

However, no comments from either from Madhya Pradesh or Uttar Pradesh have been received so

far. A
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Further, Memorandum of Understanding (MoU) to be signed amongst States of Madhya Pradesh,
Uttar Pradesh and Union Government for implementation of Ken-Betwa Link Project is also under discussion/
finalisation. In this regard, CWC has recently furnished *'its views on modified drafi Memorandum of
Understanding (MoU) vide letter no 2/ 1/ISM-2/2017/37 dated 19/1/2018 as asked by NWDA Lr no. NWDA/Tech-
1/153/27/2017/23 dated 09.01.2018. ;

' It is also learnt that in order to sort out Inter - state issues, Hon’ble Union Minister of WR,
RD & GR has been regularly reviewing the project and also has held meetin gs with the political leadership of both
the States as well as the State govt. officials.. Therefore, it is expected that all outstanding inter-State aspects of
Lower Orr project and Bina Complex projects will be bronght to a logical conclusion before the further action on
the project is initiated by the pancerned authorities,

As mientioned above, MoU is also expected to be signed among the States of Madhya Pradesh, Uttar
Pradesh and Union Government for i::ﬁp]ementation of Ken-Betwa Link Project. Therefore, subject to si gning of

requisite MoU, Kotha Barrage, Lower Orr and Bina Complex Projects may be considered acceptable from inter-
State angle,

(Rajesh Kumar)
Director

To:-

1. Chief Engineer (PAO), Central Water Commission, Sewa Bhawan, New Delhi.
7 Chief E_ﬁg’iﬁé’éf’(PPO), Central Water Commission, Sewa Bhawan, New Delhi. — _

3. Director, National Projects Directorate, Central Water Commission, Sewa Bhawan, New Delhi
4. Director, PA © Directorate, Central Water Commission, Sewa Bhawan, New Delhj T
CWC U.0. No.2/1/ISM-2/2017/ 4o—4= . dated 20.1.2018

€y

This issues with approval of Member (WP&P) pleasé. Q/
| gm
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Ahreo- (\TT-B )
Government of India
Ministry of Jal Shakti
Dept. of Water Resources, RD&GR
Central Water Commission
ISM-2 Directorate

File No.T-85013(11)/1/2019-ISM-2 DTE

FERT STer AT
HAWSAT AFS fAgea-2

Sub: Examination of Comprehensive Project Report of Ken-Betwa Link Project - Reg.

May kindly refer to Memorandum of Agreement (MoA)hamougst the states of Madhya Pradesh, Uttar
Pradesh and the Union Government on the implementation of Ken-Betwa link project (KBLP) signed on 22nd
March, 2021,
Earlier, this office vide letter dated 20.04.2020 (copy attached) considered Comprehensive Project
Report of KBLP acceptable from inter-state angle subject to signing of MoU among the States of Madhya
Pradesh, Uttar Pradesh and Union Govt. for implementation of Ken-Betwa Link Project.

Since, MoA on Comprehensive Project Report of Ken-Betwa Link Project has been signed on 22.03.
2021 between Madhya Pradesh, Uttar Pradesh and Union Govt. for implementation of Ken-Betwa Link
Project, the project proposal may be considered acceptable from inter-state aspects.

This issues with the approval of Chief Engineer (IMO), CWC.
Encl.: As Above.

(Rajesh Kumar)
Director (ISM-2)

Chief Engineer, PAO, CWC, Sewa Bhawan(S). R.K. Puram, New Delhi
File No. 2/ 1/ 1SM-2/2017/ 1§ 1 Date:a) .0%2021

Signature Not Verified
Digitall

/
%ig-(m;‘y
KUMA d

Date: 20;%? gf 0

ESH

Sl IST

; -110066
J -20583268,

Aal: dte-cwc@nic.in
ism2d mail.com

s R A S

5" Floor(South), SewaBhawan,
R.K. Puram, New Delhi-110066
Tel: 011-29583268,

E-mail: ism-2dte-cwc@nic.in
ism2dte@gmail.com

AN e M Danaa |
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Annexure-VIII-C

NO.2/56/2003-BM | 795-8¢0
GOVERNMENT OF INDiA
MINISTRY OF WATER RESOURCES
- { B DIVISION )

LA L))

L]

Neow Dethl, dated the 7™ June, 2008
OFFICE ORDER - '
Subjest: Steering Commitiee on Ken-Batwa Link.

-Gty P e

A Memorandurn of Underslanding{Moll) was signed between Union
‘ Minister of Waler Resourcas, Chief Ministers of Govemment of Madhya Pradesh
and Uttar Pradesh on 25" August, 2005 in the presenca of Or. Manmohan Bingh,
Hor'bie Prime Minister of India for preparstion of Detailed Project Report{DPR) of
Ken-Batwa Link by Central Governmeni. The Ministry of Water Resources,
subsequently decided that the GPR of Ken-Batwa Link under Nations! Perspaciive
Pan{NPP) shall be propered by Natingl Water Deveiopment Agﬁt}@ymwmﬁ)n__ it
aite deciced that & Committee headed by Chalrman, Gentral Waler Commission
will monitor gnd supervise the overall work ol preparation of DPR of Ken-Belwa
unk.  Aczordingly. 2 Commites lo monitor and supervise the ovarall work of.
preparation of DPR of Ken-Betwa link w3 constitutad on186,2.2008, @ﬁ%@_ﬂw
ko foview the progress of preparation of DPR works of Ken-Batwa Link, & Stesrng

Committes wih he ?mﬂOmnﬁmﬁm‘!ﬂmem

) Sewetary(WR), MoWR - Chairman
31 Craiman, CWE - | Member

1) Addt Secretary{WR), MoWR - Meambaet -
_/,Av) Direcior General, NWDA “ Member
~ W) JS & FA MoWR - Member
i) Cormmssioner(Pr) - Mamber

. - i .
- The Gomanitigs shall reviah_;he proress of pﬁepamtian of DPR of Kone
Pepalnkonguadedybasis.. |

7 Q‘;Wgﬁ\éi‘ L
_ { K. VOHRA]} ,
SRIONTT COMMISSIONER{BM)

| ) | : B 237 412¢
Sopy 1o ' S - o

- Shairman ang All Members




Annexare: 1.3

(A)

iB)

(<)

- MEMORANDUM OF UN I}E-R-STANQIN(} AMONG THE STATE OF
'MADHYA PRADESH, THE STATE OF UTTAR PRADESH AND THE
- UNJION GOVERNMENT ON KEN-BETWA LINK PROJECT

Name & Address of Parties
{. State of Madhya Pradesh, Water Resources Departroent, Vallabh
Bhawan, Bhopal.

2. Swuate of Uttar Pmdc:%h }_rr:l_gamon_: Departmem, Secretariat,
Lucknow. o | |

3. Union Government, M‘iﬂistry of Water Resources, Shram Shakt

Bhawan, Rafi Marg, New Dethi,

Wh&:reas the Umion (}GVCanel‘it considers the programme for mi;erimkmg of
rwcr\ as of ncmonal 1mp0rt‘mcu d.i'ld work Out ways a&nd means for project
fuzldmg mechanmm mcindmg c:harc of thc: States etc,, S0 as 1o be able to
complete the pro;ert wﬁhm Lhe stxpulatcd nmc frame.

And whereas the Union Governinent, in consiltation with the States, cesate
appropriate institutional arrangements iavolving States/Union Government
for operation and LOI’IfI’Di o? waters in accordanw with Agreements reached.
And whergas the State*; iuii moperat:on t(stlI ds this task of Hinking of rivers

1n the overall interest of the Nation are mqmred

NOW, THEREFORE, T IS HEREBY ENTERED INTO
i;NDFRSTANDIN(I BY H“HJ{' ?ARTEFS AS FOLLOWS:

k Lnion f.xcwemmf:nt' sha]i identify and d&c,]de the orgamzatmnai framework

'neceasary for compieuon of the “Detailed Pm}e{l Report” (DPR) and

‘Implemcmat;on of {hs: L mk Projmts

Speciﬁc MO’US as req}lirsd will be entered into amongst the States of Uttar
Pradesh, Madhya Pradesh and Union Government based on the DPR and

Agreements reached on scope of the }.ink,"' sharing of costs and benefiis and

arrangements for mahagement and control of water etc.

Both the State Governments will gain muitipurpose benefiis through the Ken-

Betwa Link Project as per' the Feasibility Studies completed by National

g b meteghan e b e e s et

S T S S A P B o e e,
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R

Water ‘Development. Agency.’ :1in;:'::pm;é;uanée.:-af.:’he said objective, broad
conserisus and "in principle’ understanding was arrived ar through consensus
building éfforts of the Union Govérnrient and the States as reflected in the
Chief Engineer (HQ), NWDA letier No. NWDA/TECH-TI/122/17/2004
(Vol. V) dated 5.1.2005 in order to ensure optimum and integrated planning,
auccessfu] 1mp}emenmrmn and efft*uwe monitor mg and operation of Ken-
BEle Tnter mkmg pro;cu: under ‘National Perspecrwe Plan. The
apprehensions on water sharing, confrol mechanism and c:.ompensa{mn of

power loss el¢, raised by States will be addressed at DPR stage.

4, Bmh tha btat{,& xhdii Lntfr 1nie and ablde hy Agree-mcn&q with the Union
(rovemmcm g_md amonga: thcmselves in the rﬂl,f:,bf' interest of Lambdting

nmurq} calamities of ﬂoods and droughts in drfferem regions of the Lountry

5. Any review/amendment of the MOU shall be done if agreeable 1o by all the
parties.
6. This is béing c’o'nciucled"aﬁw’dngs{th’e State of M.P., State of U.P. and Union

€Jovemmem for pmc:eedmg ahead on the Ken- Betwa Link Pl‘(}je{:t and taking |

up the project for preparation of DPR.

ngned at N:ew

fmh"-,day of 25 Augmt 2005.

ST
{M{ LAYAM SINGH YM g’%

Chief Mimbt:ér :. Madhya Pradesh  Chief Minister of Uttar Prad
FOR STA L OF M.P. FOR STATE OQF U.P.

- (PRIY A RANJAN DASMUNSI)
Minister of Water Resources
FOR UNION GOVERNMENT
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Annexure-IX 1

e R S

3o o Wﬁ_ﬂﬁﬁﬁ_ 2

Subject: Detailed Project Report of Lower Orr Project (Part of Ken Betwa Link
: Project Phase II) - regd.

Ref.  CWCILO.4/9/2012/NP-11/1444 dated 25% September 2017

With reference to the letter cited above the DPR of Lower Orr Project has been
‘received for technical examination. :

It is observed that the current DPR is part of combined DPRs of Ken-Betwa Link
Project Phase-IL. The =Design'.chapter of Ken-Betwa Link Project Phase-11 was prepared by
CWC. The design chapter and drawings had been issued to NWDA vide letter no.
'5/23/2013-BCD(NW&S)/201-202. Various components like total length of canal, side
slope, bed slope etc. are same.

In view of above, there are no comments on current DPR and the project may be
considered technically cleared from this directorate. '

This issues with the approval of CE Designs (NW&S).

TR

Lo, . - 3489

Director, National Projects (NP) Dte., CWC. Sewa Bhawan, R.K.Puram, New Delhi
No. 5/49/2017/BCD(NW&S]/ ¢ Dated: 09.10.2017

e

G
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HT ISR
Government of India
5 oy S :
Ministry of Water Resources, River Development & Ganga Rejuvenation
aeaFy (IW-aied va EiRon) PReer, et srer smater

Embankment Dams (NW&S) Directorate, Central Water Commission

A

e FOd - W fun

Sub.: Detailed Project Report of Lower ORR Project (Part of Ken-
Betwa Link Project Phase-II) -reg

Reference is invited to the CWC U.O. No. 4/9/2012/NP-11/1368-
70 dated 05-09 -2017 on the above cited subject. The Detailed
Project Report of Lower ORR Project (Part of Ken-Betwa Link
Project Phase-II) is received for appraisal.

Design Chapter and drawings of earthen dam for Ken-Betwa Link
Project Phase-II was prepared in CWC in January 2014. The Lower
ORR Project is part of Ken-Betwa Link Project Phase-II. The
proposal present in the submitted DPR is at the same location for
which design chapter was prepared. In view of the above this
directorate has no comments on earthen dam part of DPR.

Al
/ Anil Jain
C  Director, Emb.(NW&S)

Director, National Projects Dte., CWC, 2B, 8" Floor(N), Sewa Bhawan ,
CWC U.O. No.2/5/2017/ Emb. (NW&S) /7 (0 Dated: 14 /08 /2017

0 pl Ry Lo,

Y1
;(‘rf{r i, /‘ 4

Yanaa @R, BodiHf, AMedeqrANTT-1, ASfawel-220o8s
WIeT: 011-29583494, Fax.-011-26102420, §-Aer.embnwsdte@nic.in
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AT ST ST

Hqraat e (2°) FAT HAT,
ATTe e O % Fawedt

Ry wer TR AT S A aRAET (3 — St R a6t - 1) 3 T

frqie €Y ST | Lower Orr Project ( Ken - Betwa Link Project Phase -11) Madhya

Pradesh Examination of Compliance report.
e No. 4/9/2012/NP—11/1710  fR«iF 29.11. 2017

Reference is invited to the letter cited above vide which compliance report of Lower Orr
Project “( Ken - Betwa Link Project Phase- Il ) Madhya Pradesh, on this office letter no.
CWC/Inst./1-198/2017/355 dated 16.11.2017 has been forwarded for examination.

Compliance report has been examined in this directorate and found, generally, in order.
However some observations are as below:
Concrete dam:

1. Instrumentation will be provided only in dam portion not in training wall. Stress meter
and No stressctrain meter will be install along with strain meters (Group of five) and
vertical distance of temperature meter will be about 15 meters as shown in Max. non-
overflow section.

2 Plumb lines have been shown in the drawing of upstream elevation section but not
shown in Max. Overflow and Max. non-overflow section which may be done.

3. On the upstream and down stream faces, four number temperature meters will be
install at the distance of 15 cm, 1 m,2 m, and 3 m from the face.

Earthen dam:

1. Embankment Piezometer may also be installed in impervious soil.
A mechanism for monitoring the observations, data analysis and its availability may also be
insured. A

Subject to incorporating the above suggestions / observations in the DPR, Lower Orr Project

( Ken - Betwa Link Project Phase - Il) Madhya Pradesh, stand cleared with respect to
instrumentation aspects.

This issues with the approval of Chief Engineer (DSO), CWC. q o

Lo
(Fidak by | 1)
(RELED
e, Tdty e SR, F ST ST, 98 et |
Tede dEAT AT /1-198/2017/ 2374,  T&ATH 04/19/2017

e
el o

W\
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Badl ol (H) AT 9, R, . YRH, g facci-110066, GRATY- 011-29583214, $3reT: cmedte@nic.in

Sub: Detailed Project Report of Lower Orr Project (Part of Ken Betwa Phase-ll)-reg.
Ref: CWC U.O. No. 4/9/2012/NP-11/1352-53 Dated 29 August, 2017

Reference is invited to the letter cited above vide which DPR of the subject project was
sent to this office for examination from plant planning aspects. The DPR has been examined
and it is found to be general in order from plant planning aspects.

As far as provision under ‘Q-Special T & P’ sub head of the cost estimate is concerned, it
is observed that a total provision of equipment worth Rs. 5391.08 Lakh (Rs. 3132.75 Lakh for
Unit-l and Rs. 2258.33 Lakh for Unit-Il) has been made by the Project Authorities which
includes major construction equipment of worth Rs. 4969.23 Lakh (Rs. 2796.45 Lakh for Unit-|
and Rs. 2172.78 Lakh for Unit-ll) and general purpose construction equipment &
transport/inspection vehicles worth Rs. 421.85 Lakh (Rs. 336.30 Lakh for Unit-l and Rs. 85.55
Lakh for Unit-Il).

It is pertinent to mention here that now-a-days, major construction works are being
executed through award of contract by contracting agencies. It is to say that the ownership cost
of all the construction equipment for any major contractual work is borne by the contractor and
that cost of the machineries is built in the item rate of works. As the major components are
proposed to be executed through contract in the project, the provision should be limited only to
general purpose equipment & inspection vehicles equipment for departmental ownership.
Accordingly, the list of proposed equipment has been reviewed & revised and prices corrected,
wherever required. Hence, total provision for equipments under Q-special T&P works out to Rs.
174.50 Lakh (Rs. 69.00 Lakh for Unitl and Rs. 105.50 Lakh for Unit-ll) & list is given at
Annexure-|.

In view of the above, the project is considered acceptable from plant planning aspects
with equipment worth of Rs 174.50 Lakh under Q-Spl. T&P sub head of the cost estimate of the
project.

This issues with the approval of CE (CMO), CWC.

Encl: As above

(Sureshwar Singh Bonal)
Director

\/D !

Director, National Project Directorate, CWC, Sewa Bhawan, R K Puram, New Delhi

CWC U.O. No. 211‘MP!24!2017/4|?)»} Dated: ‘2}3/11 /“L@l‘“}
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Annexure-l
-
F Lower Orr Project
Q-Special T&P sub-head
Sr. No. |[Name of Equipments Nos. (F:Jsr."itnr?;zs) hs a:;:ﬁzeiabci;:mc i
For Unit-l
1 Ambulance 1 10.00 10.00
2 |Bus 1 16.00  [16.00
3 Car 2 6.50 13.00
4 |Jeep 5 6.00 30.00
i Total for Unit-1{69.00
For Unit-l|
1 Ambulance 1 10.00 10.00
2 Bus 1 16.00 16.00
&) Car 3 6.50 19.50
4 Jeep 10 6.00 60.00
Total for Unit-11|105.50
[Total Cost  [174.50
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Annexure-X
02 May 2016

Minutes of the 93rd Meeting of the Expert Appraisal Committee (EAC) for
River Valley and Hydroelectric Projects held on 2™ May, 2016 at Indus
Meeting Hall, Ground Floor, Jal Wing, Indira Paryavaran Bhawan, Jor Bagh
Road, New Delhi — 110003.

The 93rd Meeting of the EAC for River Valley and Hydroelectric Projects (RV
&HEPs) was held on 2™ May, 2016 at Indus Meeting Hall, Ground Floor, Jal Wing,
Indira Paryavaran Bhawan, Jor Bagh Road, New Delhi — 110003. The meeting was
chaired by Shri Alok Perti, Chairman, RV &HEPs. The list of EAC members and
officials/consultants associated with various projects and who attended the meeting is
at Appendix.

The following Agenda items were taken-up in that order for discussions:

Agenda Itemn No.1l: Welcome by Chairman and confirmation of Minutes of the 92nd
Meeting of EAC held on 28% -29" March, 2016. Thereafter, following agenda items
were taken-up:

Agenda Item No 2.1: Nandprayag-Langasu HEP (100 MW) on Alaknanda
River in Dist. Chamoli, Uttarakhand by M/s UJVN
Limited- for consideration of Environmental

Clearance.

1. The Nandprayag-Langasu HEP (100 MW) is proposed in the middle reach of the
Alaknanda Basin to meet the requirement of power shortage in the Northern region
in general and in the country as whole. The project has been conceptualized as a
Run-of-the-River (RoR) scheme with 162 m wide gated barrage comprising of one
under sluice (11.6 m wide) and 7 barrage bays of 18m width each with 10.3m
height above the river bed and utilising a design discharge of 268.46 cumecs of
Alaknanda river for power generation. The Project Site is located on NH-58 (New
Delhi-Badrinath) almost midway between Karanprayag and Nandprayag in district
Chamoli of Uttarakhand State and is about 190 Kms from the nearest railhead
Rishikesh. The nearest airfield Jolly Grant is about 210 km from the barrage site, The
barrage site is approachable from NH-58 (Delhi-Badrinath Road) upto Nandprayag
and thereafter by Nandprayag — Devikhal — Gopeshwar district road.

2. During the presentation, Project Proponent (PP) informed that Hon'ble Supreme
Court vide orders dated 12-08-2014 and dated 12.10.2015 clarified that ban imposed
on Hydroelectric Power Projects (HEPs) was applicable to 24 HEPs mentioned in the
report of Wildlife Institute of India, Dehradun (WII). Further as Nand Prayag
Langasu HEP is not listed in the said 24 project, this project may be considered for
Environment Clearance.

3. It was informed that Terms of Reference (ToR) for the project was issued in October
2010 for 2 years. Repeated communications were made with MoEF & CC for
extension of TOR from October 2012 onwards upto December 2016 by the Project
Proponent, but no communication was received from MoEF .& CC. Therefore, in
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» NMCG has further informed that the ban on environmental clearance to Hydro
Power Projects in Uttarakhand was applicable only to the projects in Bhagirathi
and Alaknanda River Basins. Whereas, the Pancheshwar Multipurpose Project is
located in Sarada River Basin. As such the ban is not pertaining to it.

» EAC recommended that an Integrated EIA study covering Indian and Nepal
portion be presented for obtaining Environmental Clearance.

After the detailed deliberations, the EAC noted that under the present dispensation

there is no provision for giving TORs for part of any project. Since this is a special

case where a project is proposed to be implemented by a joint establishment agreed
to by India and Nepal the matter needs a special consideration. In order to ensure
that studies on preparation of EIA/EMP are not delayed the EAC recommends that

TOR for the portion of project falling in India subject to the following conditions:

i. A joint mechanism be set-up for considering the assessment of environmental
impact of the full project. While considering the full project by the proposed joint
mechanism a need arises to modify the TORs the same may be consider by the
EAC for maodification of TORs. The EIA/EMP prepared for the full project by the
Project Proponent should be placed before the entity established through the
joint mechanism mentioned earlier for examination and for recommendation to
be given to the Ministries of Environment in both countries for acceptance.

ii.  The EIA/EMP studies as depicted in the model ToR of MoEF&CC effective from
April 2015 shall be carried out.

iil.  Skill mapping of project affected families shall be carried out and suitable
provisions shall be made in R&R plan.

iv.  Minimum e-flow discharge of 20%, 25% and 30% should be plannad for Lean
season, Non-lean season and monsoon.

menda Point 2.6: Lower Orr Dam under Ken-Betwa Link Project-Phase-I1,

" Water Resources Department, Govt. Of Madhya Pradesh
and M/s National Water Development Agency for
reconsideration of EC.

The project proponent made a detailed presentation on the project and informed
the Expert Appraisal Committee for River Valley and Hydroelectric Projects that project
was appraised in 91% meeting held on 8-9 February, 2016. It was clarified that the
Lower Orr is an independent project of Govt. of M.P and is not related to Ken-
Betwa link project, however, as and when Ken-Betwa link project materializes, the
Lower Orr project shall become an integral part of Ken-Betwa Link Project Phase-II.

2. It was noted that the project is proposed across Orr River which is a tributary to
Betwa River near the village Didauni on the border of Shivpuri & Ashok Nagar Districts
in Madhya Pradesh. The main objective of the Lower Orr project is to provide irrigation
and domestic water supply to water deficit areas of Shivpuri and Datia Districts
of Madhya Pradesh. The proposed dam site is Jocated at a distance of about 6 km
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from Chanderi - Pichhore Road. The total catchment area of Orr river upto Lower Orr
dam is 1843 Sg. km. The 75% & 50% dependable annual yield of the sub-basin upto
the proposed dam site has been assessed as 362.53 MCM and 501.15 MCM
respectively.

3. The project envisages construction of a composite dam. In the proposed
composite dam, the concrete dam portion is 487 m long with 247 m long spillway &
240 m long Non Overflow blocks. The earthen portion of dam is 1731 m long with a
maximum height of 45 m. A 91.260 Km long main canal has been proposed on the left
bank of river. The FRL of the Lower Orr project is kept as 380 m. The total
submergence area is about 2723.70 ha. I is proposed to provide irrigation facility to
67,570 ha in Shivpuri and Datia Districts with 150% irrigation intensity utilizing 329,67
MCM. Beside 6 MCM water will be provided for drinking water supply to the enroute
villages and towns in the vicinity of the canal. About 1.65 lakh people will get drinking
water facility.

3. The total land requirement far proposed project is 3730 ha. The total land
coming under submergence area and canal network is 2723.70 ha and 1006 ha
respectively.

4. The flows for various dependable years like 50%, 75 % and 90% are 501.15
MCM, 361.965 MCM and 263.98 MCM respectively. A provision of 6 MCM of water has
been kept for providing drinking water to enroute villages and towns of Lower Orr
canal off taking from proposed Lower Orr dam.

5. The project proponent made a detailed presentation in response to issues raised
during the 91% EAC meeting. The key issues raised covered were:

» A detailed Livelihood Plan has been prepared as a part of SIA Report and is
outlined as Chapter-6 of Volume-II covering Social impact Assessment Report. As a
part of the plan, training to one member from each PAF is envisaged

» Skill mapping shall be done during the implementation of Livelihood Plan

o It was confirmed that as a part of SIA report, R&R plan has been prepared as per
Fair Compensation and Transparency in Land Acquisition, Rehabilitation and
Resettlement Act, 2013. The approval for R&R plan shall be taken at the time of
implementation from the State Government, who are also the implementing
agency.

o Fisheries reported from the study area are mainly carps, cat fishes, murrels and
trace fishes, which belongs to 12 families, 16 genera and 22 species. The fish
communities occurring in the area are broadly categorized in to four groups.
Among them murrels are the dominant group which constitute 52% followed by
carps (28%), cat fishes (7 %) and miscellaneous /trash fishes (13%).

s As a part of the study, the recommended Environmental Flows for Lower Orr
Project are given below:
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Month Average Monthly discharge for

| 75% Dependable Year (Mm3)
June | 6.422 -
July ' 24.180 o o
August 19.633 B
September 1.157
October - 11179
November ' 0.956
December 0.44% R |
January D.635 ; '
February 0.260 ) 4{
March 0.026 -
April 0.001 ]
May ' 0.000 - |
Total | 44.898 ]

An amount of Rs, 8.09 crores earmarked for Environmental Management Plan
includes:

a) Rs. 2.50 crores for fish hatcheries;

b) Rs. 2.20 crores for fishing boats, fish nets, training, etc.

¢} Rs. 2.75 crores for fish transport and post harvest facilities; and
d) Rs. 64 lakhs for other aspects

Thus, it was clarified that a detailed Fisheries Management Plan covering fish
hatcheries, fishing boats, fish nets, training, fish transport and post harvest
facilities has been prepared.

The Lower Orr dam is an independent project of state government of Madhya
Pradesh proposed on a tributary of Betwa and decided to include under Ken-
Betwa link project, Phase-I1. There will not be any adverse impact of this project
on Ken-Betwa link project and vice-versa. The recommendation of EIA study for
Ken Betwa Link Project pertaining to Lower Orr Project shall be adhere to.

It is requested that the Environmental Ciearance (EC) for the project may
kindly be accorded as per the approved TOR for which final EIA & EMP report
has already been submitted and appraised in the 91% EAC meeting held on 8-9
February, 2016. For additional command area considering the pressurized
irrigation, the case will be processed separately.

EIA Report has been prepared as per the approved ToR and EIA report for
additional command area shall be prepared separately and then public hearing
through SPCB shall be conducted.

After detailed deliberations, the EAC recommended the project for grant of
Environmental Clearance as per the ToR approved for Lower Orr Project.
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F. No. 2 08/2016 FC
Government of India
Ministry of Environment, Forest and Climate Change
{Faorest Conservation Division)
XAk
Indira Paryavaran Bhawan
Jorbagh Road, Aliganj
New Delhi- 110 003
. Dated: 12t February, 2019
Q,
The Principal Secretary (Forests)
Forest Department
Government of Madhya Pradesh
Ehopal.

Sub: Diverzion of 968.24 hectares of forest land in favour of Natlonal Water
Development Agency, Ashoknagar and Shivpuri District for construction
of Lower Orr Major Irrigation Project (Ken- Betwa link project}, Madhya
Pradesh State (Online Proposal No. FP/MP/IRRIG/7403/2014) regarding.

Sir,

I am dirccted to refer to the Addl. Principal Chief canservator of Ferests (Land
Management) and Nodal Officer, Forest {Conservation) Act, 1980, State Government
of Madhya Pradesh’s letter No. F-3/50/2014/10-11/15/886 dated 25.04.2016 on
the abuve cited subject, secking prior approval of Central Government under Section-
Z of the Forest [Conservation) Act. 1980, and to say that the said proposal has been
examined by the Forest Advisory Committee constituted by the Central Government
under Section-3 of the aloresaid Act.

2. After careful consideration of the proposal of the State Government of
Madhya Pradesh and on the basis of the recommendations of the Forest Advisoty
Committee, the Central Government hereby agrees to accord stagel / In-
principle approval under Section 2 of the Forest [Conservation) Act, 1980 for the
diversion of 968.24 hectares of forest land ia favour of National Water Development
Agency, Ashoknagar and Shivpuri Distric: for construction of Lower Orr Major
Irrigation Project (Ken- Betwa link project), Madhya Pradesh State, subject to the
following conditions:-

(i) Lega. status of the diveried forest land shall remain unchanged;

(i) The Compensatory Afforestation shall be done over equal non-forest land
(NFL! to the forest area proposed to be diverted within a period of three
years with ecffect from the date of issue of Stage-Il clearance and
maintained thereafter in accordance with the approved Plan in
consultation with the State Forest Department at the cost of the user
agency. At least 1000 saplings per hectares shall be planted over 968.24
ha. (968240 plants). If this is not possible to plant these many seedlings
in the identified NFL, the balance seedlings will be planted in degraded
forest land as per the prescriptions of the Working Plan at the cost of the
User agency. [n such case CA cost will be revised and duly approved by
competent authority and deposited online in the CAF managed by CAMPA;

(i) The user agency shall submit the revised cost benefit analysis, after
considering the ecological cost of being diverted forest area;
fiv) The State Government and the user agency shall ensure that the water

flow downstream shall be regulated in line wita the natural flow regime

CI :2 i/’ Page 1 of 5

77


FreeText
Annexure-XI

FreeText
77


v}

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xti)

(xiii)

and, in the lean period, 100% of the existing flow regime should be
maintained while in the non-lean period, the prescribed minimum flow
of water by hydrology and aquatic biodiversity experts should be
ensured. The minimum flow of water in the Ken River will be maintained
till it joins the Yamuna to save wildlife including crocodiles and other
aquatic animals. The user agency shall also construct a number of
concrete dykes across smaller streams going off from the main reservoir
which during FRL shall be over flown but which during lean season shall
dam up small isolated water bodies for the benefit of the wildlife:

The State Government and the user agency shall ensure that the canal
should be realigned to minimize the use of forest land for construction
of canal;

Along the canal alignment, structural interventions, shall be carried out
at wildlife cross over points, which are duly camouflaged and mimic
nature, at cost to the user agency, so that dispersal is not hindered;

The land identified for the purpose of CA shall be clearly depicted on a
Survey of India toposheet of 1:50,000 scale;

The identified non-forest land to be transferred and mutated in favour of
the State Forest Department for raising Compensatory Afforestation shall
be notificd ay reserved Forest under Section-4 or Protected Forest under
Secuon-29 of the Indian Forest Act, 1927 or under the relevant Section(s)
of the local Forest Act. The Nodal officer muyst rcport compliance within a
period of 6 month from the date of grant of final approval and send a copy
of the notification declaring the non-forest land under Section 4 or Section
29 of the Indian Forest Act, 1927, or under the relevant section of the local
Forest Act as the case may be, to this Ministry for information and record;

The User Agency shall transfer the cost of raising and maintaining the
compensatory afforestation at the current wage rate in consultation with
State Forest Department in the account of Ad-hoc CAMPA of the concerned
State through online portal. The scheme may include appropriate provision
for anticipated cost increase for works scheduled for su bsequent years;

The User Agency shall provide additionally 25% of the CA cost towards Sojl
and Moisture Conscrvation measures in the proposed CA area as per site
requirement and the said amount may be deposited in the account of Ad-
hoc CAMPA of the concerned State through online e-portal only;

The User Agency shall transfer online, the Net Present Value (NPV) of the
forest land being diverted under this proposal, as per the orders of the
Hon'ble Supreme Court of India dated 28.03.2008, 24.04.2008 and
09.05.2008 in Writ Petition (Civil) No. 202/ 1995 and the guidelines issued
by this Ministry vide its letter No. 5-3/2007-FC dated 05.02.2009. The
requisite funds shall be transferred through online portal into Ad-hoc
CAMPA account of the State Concerned:

Any fund received from the user agency under the project and deposited
in the State Forest Department account, except the funds realized for
regeneration/ demarcation of safety zone, shall be transferred through
online portal into Ad-hoc CAMPA account of the State Concerned;

The user agency should ensure that the compensatory levies {CA cost, NPV
etc) are deposited through challan generated online on web portal and

-
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(xiv)

(xv)

(xvi)

(xvii}

(xviii)

(xix)

(xx)

{(xxi)
{xxii)

(xxiii)

{xxiv)

(xxvi)

deposited in appropriate bank online only Amount deposited through
other mode will not be uccepted as compliance of the Stage -1 clearance;

At the time of payment on the Net Present Value (NPV) at the then
prevailing rate, the User Agency shall furnish an undertaking to pay the
addilional amount of NPV, if so determined, as per the final decision of the
Honble Supreme Court of [ndia;

The approved Catchment Area Treatment {CAT) Plan shali be implemented
at the cost of user agency. The commensurate cost of CAT plan will be
deposited in Compensatory Afforestation Fund of the State;

The State Govt. shall submit a certificate, that site for CA is suitable and
free irom all encroachments and other encumbrances, under the signature
not below the rank of Nodal Officer (FCA) in the State Government;

User agency shall obtain Lthe Environment Clearance as per the provisions
of the Environment (Protection) Act, 1986, if required;

The State Government shall ensure that the forest land located belween
FRL and the FRL-4 metlers may be afforested by planting appropriate
indigenous tree specics;

The User Agency shall undertake afforestation along the periphery of the
reservoir;

User agency shall provide free water for the forestry related projects;

Layout plan of the proposal shall not be changed without the prior approval
of the Central Government;

No labour camp/huts shall be established en the forest land;

The forest land shall not be used for any purpose other than that specified
in the propesal and under no circumstances be transferred to any other
agcncy, department or person;

Felling of trees, if unavoidable on the forest land being diverted shall be
reduced to the bare minimum and trces should be felled under strict
supervision of the State Forest Department. Moreover it shall be ensure
that wherever possible maximum marked trees for felling should be
translocated in the consultation of the State Forest Department;

The State Government ensure thal the user agency shall implement the
R&R Plan as per the R&R Policy of State Government in consonance with
National R&R Policy, Government of India before the commencement of the
project work. The said R&R Plan will be monitored by the State
Government / Regional Office of MoEF&CC along with indicators for
monitoring and expectled observable milestones;

To prevent illegal occupation /encroachment of the forest land by the
families to be displaced from the project site, the user agency shall ensure
that each family being displaced from the project site actually acquires and
settles on non-forest land. Apart from taking other measures to achieve
the said objective, as a measure to discourage the project affected families
from encroachment on the forest land, payment of annuily for a period of
atleast five years at the rate of the minimum wages payable to the unskilled
person for 200 person —days per annum to each adult member of the
project affected families, on receipt of a certificate signed by a forest officer
not below the rank of a Range Officer having jurisdiction over the area
where such person has scttled after displacement from the project site,

o
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{xoxviii)

[roeix)

(xxx)

(xxxi)

(Moexii)

(Aexxaii)

{xxxiv)

{xccv)

(xxxvi)

(xooevii)

should be incorporated in the R & R plan. Payment of the said annuity
should be an additionality and not in replacement of any of the benefits to
be accrued to the project affected persons, as per the approved R&R plan;

The User Agency shall track location of each displaced family and ensure
none of them encroach /occupy forest land. [n support of comphance to the
said condition at least for five years from the date of taking possession of
the forest land, the user agency shall submit an annual certificate to the
PCCF, Madhya Pradesh that none of the persons displaced from the project
land has encroached / settled on the forest land during the year;

The Forest Department shall prepare a plan of Action to utilize the water
potential available nearby for the benefit of forest crop and also to the
Wild animals at the cost of user agency;

A plan for conservation of Wildlife will be made by the user agency in
consultation with the PCCF (Wildlife} 10 be implemented at the cost of
user agency.

User agency in consultation with the State Forest Department shall create
and maintain alternate habitat/home for the avifau na, whose nesting tress
are to be cleared in this project. Bird nests artificially made out of eco-
friendly materials shall be used in (he area, including forest area and
human setttements, adjoining the forest area being diverted for the project;

State Government shall complete settlement of rights, in terms of the
Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Rights} Act, 2006, if any, on the forest land to be diverted and
submit the documentary evidence as prescribed by this Ministry in its
letter No. 11-9/1998-FC (pt.) dated 03 08.2009 read with 05.07.2013 in
support thereof;

The user agency shall provide altemate fuels to the labourers and the staff
working at the site so as to avoid any damage and pressure on the nearby
forest areas;

Boundary of the forest land proposed to be diverted shall be demarcated
on ground at the project cost, by erecting four feet high reinforced cement
concrete pillars, each inscribed with its serial number, forward and back
bearing, distance from pillar to piltar and GPS co-ardinates;

The State Government shall maintain the character of the projects as an
irrigation project and to ensure continued benefit to the farmers in the
command area, no more diversion of water from the project for industrial
projects will be permitted in future;

Any other condition that the concerned Regional Office of this Ministry may

stipulate, from time to time, in the interest of conservation, protection and
development of forests & wildlife with the approval of the competent

authority;

The user agency shall submit the annual self-compliance report in respect
of the above conditions to the State Government, concerned Regional Office
and this Ministry by the end of March of every year regularly; and

The user agency and the State Government shall ensure compliance to
provisions of the all Acts, Rules, Regulations, Guidelines, relevant Hon'ble
Court Order (s) and National Green Tribunal {NGT} Order(s), if any,

-

Page 4 of 5

80



FreeText
80


pertaining 1o this project foar the time beng in foree, as apphicable to the
project

3. After receipt of the report on compliance to the conditions stipulated
in the paragraph-2 above, from the State Government of Madhya Pradesh, final /
stage-Il approval for diversion of the suid forest under Section-2 of the Forest
(Conservation) Act, 1980 will be issuwed by this Ministry, Transfer of the said forest
land to the user agency shall not he cffected by the State Governiment of Madhya
Pradesh till final/stage-Il approval for its diversion is issucd by this Ministry.

Yours faitbhiully o\

n Kumar Verma)
tor (eneral of Forests

ol
D_\', 'Il'.-i} tl
Copy to:-

1. The Pnncipal Chicl Conservator of Forests, Government of Madhya
Pradesh, Bhopal.

2 The Addl Principal Clief Conservator of Forests (Central). Regronal Office
{Western Zone), Bhopai.

3 The Nodal Officer. under the forest ([Conscrvaticn! Acl, 1480, Forest
Department. Governmeul of Madbyva Pradesh, Bhopal.

4. Uscr Agency. >

9. Monitoring Cell, FU Division, MokF & CC, New Delhi, for uploading /,\

&. Cuard File, /

~ NShrawan Kumar Verma
D\ igspector General of Forests
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444905/2021/FC File No.8-08/2016-FC

Government of India
Ministry of Environment, Forest and Climate Change
(Forest Conservation Division)
wwRRw
Indira Paryavaran Bhawan,
Jor Bagh Road, Aliganj,
New Delhi — 110003.
Dated: 06" May, 2021
To,
The Principal Secretary (Forests),
Department of Forests and Environment,
Government of Madhya Pradesh,
Bhopal.

Sub: Diversion of 968.24 hectares of forest land in favour of National Water
Development Agency, Ashoknagar and Shivpuri District for construction of Lower Orr
Major Irrigation Project (Ken- Betwa link project), Madhya Pradesh State (Online
Proposal No. FP/MP/IRRIG/7403/2014) - regarding.

Sir,

I am directed to refer to the Addl. Principal Chief conservator of Forests (Land
Management) and Nodal Officer, Madhya Pradesh's letter No. F-3/50/2014/10-11/15/886
dated 25.04.2016 on the above cited subject, seeking prior approval of Central Government
under Section2 (ii) of the Forest (Conservation) Act, 1980. After careful consideration of the
proposal by the Forest Advisory Committee (FAC) constituted by the Central Government
under Section-3 of the said Act, ‘In-principle /Stage —I’ approval to the proposal was
accorded vide this Ministry’s letter dated 12.02.2019 subject to fulfillment of certain
conditions prescribed therein.

2. In this connection, on the basis of the compliance report furnished by the Addl.
Principal Chief Conservator of Forests (Land Management) and Nodal Officer, Madhya
Pradesh vide letter No.F-3/50/2014/10-11/15/3284 dated 30.09.2020, letter No. F-
3/50/2014/10-11/15/3757 dated 07.11.2020, letter No. F-3/50/2014/10-11/15/259 dated
15.01.2021, letter No. F-3/50/2014/10-11/15/1015 dated 16.03.2021, letter No. EF-
3/50/2014/10-11/15/1129 dated 24.03.2021 and letter No. F-3/50/2014/10-11/15/1357 dated
15.04.2021 ‘Stage-II/Final approval’ of the Central Government is hereby accorded under
Section-2(ii) of the Forest (Conservation) Act, 1980 for diversion of 968.24 hectares of forest
land in favour of National Water Development Agency (NDWA), Ashoknagar and Shivpuri
District for construction of Lower Orr Major Irrigation Project (Ken- Betwa link project), in
Madhya Pradesh State, subject to fulfillment of the following conditions:

: Conditions which need to be complied prior to handing over of forest land to user
agency by the State Govt.:

I. The State Government shall ensure that the user agency shall implement the R&R Plan
as per the R&R Policy of State Government in consonance with National R&R Policy,
Government of India before the commencement of the project work. The said R&R
Plan will be monitored by the State Government / Regional Office of MoEF&CC
along with indicators for monitoring and expected observable milestones:
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V.

File No.8-08/2016-FC

The State Government shall ensure that compliance of Scheduled Tribes and Other
Traditional Forest Dwellers (Recognition of Forest Rights) Act, 2006 has bcen
completed in accordance with the relevant Rules and Guidelines issued by the
MOoEF&CC in this regard, before handing over of forest land to the user agency;

The State Government shall ensure that proposed forest land i.e. 968.24 ha shall be
handed over to the user agency only when the user agency has acquired the required
non-forest land, if any, for the project;

The User Agency shall obtain the Environment Clearance as per the provisions of the
Environmental (Protection) Act, 1986, if required:

The State Government shall upload the KML files of the area under diversion and the
accepted area for raising compensatory afforestation in the E-Green Watch portal of
FSI, before handing over forest land to the user agency;

B: Conditions which need to be complied after handing over of forest land to the user
agency by the State Govt.:

iii.

V.

vi.

Legal status of the forest land shall remain unchanged;

The identified non-forest land transferred and mutated in favour of the State Forest
Department for raising Compensatory Afforestation shall be notified as reserved
Forest under Section-4 or Protected Forest under Section-29 of the Indian Forest Act,
1927 or under the relevant Section(s) of the local Forest Act. The Nodal officer must
report compliance within a period of 6 month from the date of grant of final
approval and send a copy of the notification declaring the non-forest land under
Section 4 or Section 29 of the Indian Forest Act. 1927, or under the relevant section of
the local Forest Act as the case may be, to this Ministry for information and record;

The State Government and the user agency shall ensurc that the water flow
downstream shall be regulated in line with the natural flow regime and, in the lean
period, 100% of the existing flow regime should be maintained while in the non-lean
period, the prescribed minimum flow of water by hydrology and aquatic biodiversity
experts should be ensured. The minimum flow of water in the Ken River will be
maintained till it joins the Yamuna to save wildlife including crocodiles and other
aquatic animals. The user agency shall also construct a number of concrete dykes
across smaller streams going off from the main reservoir which during FRL shall be
over flown but which during lean season shall dam up small isolated water bodies for
the benefit of the wildlife;

.Along the canal alignment, structural interventions. shall be carried out at wildlife

cross over points, which are duly camouflaged and mimic nature, at cost to the user
agency, so that dispersal is not hindered;

The State Government shall ensure approved Catchment Area Treatment (CAT) Plan
shall be implemented at the cost of user agency:

The State Government shall ensure that the forest land located between FRL and the
FRL-4 meters shall be afforested by planting appropriate indigenous tree species:

vii.The User Agency shall undertake afforestation along the periphery of the reservoir;

viii.User agency shall provide free water for the forestry related projects:
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ix. Layout plan of the proposal shall not be changed without the prior approval of the
Central Government;

X. No labour camp/huts shall be established on the forest land:

Xi.The forest land shall not be used for any purpose other than that specified in the
proposal and under no circumstances be transferred to any other agency, department or
person;

xii.Boundary of the forest land proposed to be diverted shall be demarcated on ground at
the project cost, by erecting four feet high reinforced cement concrete pillars, each
inscribed with its serial number, forward and back bearing, distance from pillar to
pillar and GPS co-ordinates;

xiii.Felling of trees, if unavoidable on the forest land being diverted shall be reduced to
the bare minimum and trees should be felled under strict supervision of the State
Forest Department. Moreover it shall be ensure that wherever possible maximum
marked trees for felling should be translocated in the consultation of the State Forest
Department;

xiv.To prevent illegal occupation/encroachment of the forest land by the families to be
displaced from the project site, the user agency shall ensure that each family being
displaced from the project site actually acquires and settles on non-forest land. Apart
from taking other measures to achieve the said objective, as a measure to discourage
the project affected families from encroachment on the forest land, payment of annuity
for a period of at-least five years at the rate of the minimum wages payable to the
unskilled person for 200 person -days per annum to each adult member of the project
affected families, on receipt of a certificate signed by a forest officer not below the
rank of a Range Officer having jurisdiction over the area where such person has settled
after displacement from the project site, should be incorporated in the R&R plan.
Payment of the said annuity should be an addition and not in replacement of any of the
benefits to be accrued to the project affected persons, as per the approved R&R plan;

xv.The User Agency shall track location of each displaced family and ensure none of
them encroach/occupy forest land. In support of compliance to the said condition at
least for five years from the date of taking possession of the forest land, the user
agency shall submit an annual certificate to the PCCF, Madhya Pradesh that none of

the persons displaced from the project land has encroached/settled on the forest land
during the year;

xvi.The User Agency in consultation with the State Forest Department shall create and
maintain alternate habitat/home for the avifauna, whose nesting tress are to be cleared
in this project. Bird nests artificially made out of eco friendly materials shall be used
in the area, including forest area and human settlements, adjoining the forest arca
being diverted for the project;

xvii.The User Agency shall provide alternate fuels to the labourers and the staff working
at the site so as to avoid any damage and pressure on the nearby forest areas;

xViii.The State Government shall maintain the character of the projects as an irrigation
project and to ensure continued benefit to the farmers in the command area, no more
diversion of water from the project for industrial projects will be permitted in future;

Xix.The User Agency shall pay the additional amount of NPV, if so determined, as per
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the final decision of the Hon’ble Supreme Court of India;

xx. The layout plan of the proposal shall not be changed without prior approval of Central
Government;

xxi.No additional or new path will be constructed inside the forest area for transportation
of construction materials for execution of the project work;

xxii. The period of diversion under this approval shall be co-terminus with the period of
lease to be granted in favour of the user agency or the project life, whichever is less;

xxiii.No damage to the flota and fauna of the area shall be caused;

xxiv.The Violation of any of these conditions will amount to violation of Forest
(Conservation) Act, 1980 and action would be taken as per the para 1.21 of
comprehensive guidelines issued vide this Ministry F. No.5-2/2017-FC dated

28t March, 2019;

xxv.Any other condition that the Ministry of Environment, Forests & Climate Change
may stipulate from time to time in the interest of conservation, protection and
development of forests & wildlife shall be carried out by the State Government and
User Agency; and

xxvi.The State Government and User Agency shall ensure compliance of all conditions
stipulated in the Stage-I approval letter dated 10.07.2019 for which undertakings have
been obtained from the user agency and also the provisions of the all Acts, Rules,
Regulations and Guidelines, relevant Hon’ble Court Order (S) and NGT Order (S), if
any, pertaining to this project for the time being in force, as applicable to the project;

Yours sin

hrawan Kumar Verma)
Dy. Inspector General of Forests

Copy to: -
1. The Principal Chief Conservator of Forests & HOFF, Department of Forest,

Government of Madhya Pradesh, Bhopal;
2. The Regional Officer, Integrated Regional Office, MoEF&CC, Bhopal;

3. The Nodal Officer (FCA), Department of Forest, Government of Madhya Pradesh,
Bhopal:

4. The User Agency;

5. The Monitoring Cell, FC Division, MoEF & CC, New Delhi, for uploading on
PARIVSEH portal.
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No. 17014/04/2018-FRA
Government of India
Ministry of Tribal Affairs

Room No. F280,
August Kranti Bhawan
New Delhi-110066
Dated: 3" October, 2018
To

The Executive Engineer & Authority,

National Water Development Agency, )

(Ministry of Water Resources, River Development and Ganga Rejuvenation),
A-3 Saghyog Parisar, E-8, Shahpura, Main Road,

Bhopal. ]

Subject:- Clearance of the Rehabilitation and Resettlement Plan for Lower Orr Project under
Ken-Betwa Link Project, near Didauni village in Khaniyadhana/Chanderi Tehsil of
Shivpuri/Ashoknagar, Madhya Pradesh- regarding.

Sir,

I am directed to refer to letter No. NWDA/ID/BPL/T-40/1892 dated 01.12.2017 on the
subject mentioned above and to say that while the proposed R & R plan complies with the
general requirements of RFCTLARR Act, 2013 and Forest Rights Act, 2006, this Ministry feels
that it is necessary to take care of interests of the Project Affected Families (PAFs) so that actual
benefits of the Project can reach them and any negative consequences can be prevented and/or

mitigated at the very initial stage.

2, In order to effectively monitor the implementation of the project, a Monitoring
Committee through the Commissioner Rehabilitation and Resettlement (R&R) may be set up to
oversee and monitor implementation of the R&R package including additional measures
suggested by this Ministry. This Ministry may also please be provided feedback at half-yearly
intervals. Further, the R&R Plan may be disclosed not only to the Project Affected Families
(PAFs), but also to the residents of the project affected area. The R&R Plan may be uploaded on
the website of the Project Authority and a copy of the same may please be sent to this Ministry

through e-mail for putting it up on the web-site of this Ministry as well.
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3 Subject to the condition that the proposed R&R Plan will be followed in totality as well
as implementation of additional measures  (copy enclosed) are ensured by State

GovemmenUProject Authority, this Ministry conveys its approval to the proposal.

4. This issues with the approval of the competent authority,

Encl: As Above

Yours faithfully,

(Shyla Titus)

Deputy Secretary to the Government of India
Tel.no. 011 26182428

Copy to:-

(i) Director General, National Water Development Agency, Ministry of Water
Resources, River Development and Ganga Rejuvenation, Government of India, 205,
Palika Bhavan, R K. Puram, New Delhi.

(i)  Director (NIC) with request to upload the said letter on the website of Ministry of
Tribal Affairs

87



Rectangle

FreeText
87


Lower Orr Project under Ken-Betwa Link Project, near Didauni village in
Khanivad hana/Chanderi Tehsil of Shivpu ri/Ashoknagar, Madhya Pradesh.

Measures in addition to R&R Plan

contractor may not be insisted upon.

Vehicle hiring rates to be at least 25% higher than those fixed by the DC for the area.

All' PAFs should be allowed free of cost lifting of spare utilizable debris and other
material.

Scrap disposal from HEP- In the construction phase as also in the operation phase,
allow/reserve the auction only for PAFs, :

Foreshore Cultivation should be allowed to PAFs exclusively without any charge,
provided it is safe for them.

Preventive measures as well as remedial measures must be taken at project cost for water
charging induced slope destabilization- i.e. land sinking, slope failure around reservoir.
All such contracts to be assigned to PAFs,

Preferential allotment of Shops/ commercial plots in the project colony should be made
only to PAFs. Same arrangement should be done for R&R colony, if any.

Present and future need of drinking water for the PAFs to be met even if tapping is
required from the proposed reservoir. [t must be treated as a matter of their right.
Following arrangements should be made to ensure health facilities to PA Fs.

(i) Periodic free of cost health check- up for PAFs.

(i) Project staff and labour to undergo periodic health check- up to prevent spread of
any possible communicable diseases.

(iii)  Arrangements for running mobile health facilities with qualified personnel and
necessary equipment should be made, until health infrastructure improves. Frequency and
places (with timings) must be decided in consultation with PAFs or their Gram Sabha and
displayed prominently at appropriate places.

- Training in life saving skills- Since reservoir would be a new geomorphological feature

in the local habitat, most of the villagers and children need to learn swimming, lessons
for which may be arranged by the project. Further, it will help in boating and recreation
related activities, besides in fishing (new proposed occupation/ supplement to livelihood).
Assistance in acquiring boats with Life guards/ buoy should be provided.

- Introduce scholarship scheme to address low literacy /education levels.
- R&R Cells can be staffed before starting work with a mix of experienced and young staff

from social science educational qualification in which local youth may also be engaged.

- If revenue from the project is to be shared with people in PAAs/PAFs, all the BPL

families (PAFs) may be given 20% more than other PAFs.
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- Access to project communication facilities may be extended to PAFs in emergency and in

the case of dire need.

- PAFs must be part of disaster preparedness and requisite training must be given to them

in this regard.

. Prior to releasing water from dam/ barrage, adequate and effective warning system has to

be put in place so that local communities and visitors may be made aware to avert Larji
HEP type (June 2014, Kullu HP) tragedies.

. Mandatory disclosure- The R&R plan along with relevant Chapter of EIA (Socio-

economic profile) is to be disclosed not only to PAFs but also to the residents of Project
Affected Area besides putting it (on permanent basis) on the website of the Project.
Similarly, the monthly /periodic implementation progress report of R&R plan has to be
disclosed regularly. ‘

. Project may like to assist digital outreach in the Project Affected Areas.
19.

The Swachchh Bharat Mission requirements be also weaved in the R&R Plan,

Fdkokokok
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Annexure-XI||

Summary Record of Discussions during Public Investment Board (PIB)
meeting on Ken-Betwa Link Project held on 01.10.2021.

Meeting of Public Investment Board (PIB) for appraisal of Ken-Betwa Link
Project (KBLP)was held on 01.10.2021 in the Ministry of Finance, North Block,
New Delhi under the Chairmanship of Finance Secretary &
Secretary(Expenditure), Ministry of Finance, Govt. of India. List of the participants
Is enclosed at Appendix-I.

At the outset, Chairman of the Board welcomed all the members present.
Thereafter, Secretary (WR, RD&GR), Ministry of Jal Shakti gave a brief overview
of the project and emphasized the importance and need of this project for the drought
prone Bundelkhand region. Chairman, PIB further sought to know whether KBLP is
really justified techno-economically. This was clarified by Additional Secretary,
Ministry of Jal Shakti. DG, NWDA subsequently made a presentation on KBLP
briefly covering the need for the project and its features, status of various clearances,
cost estimates, implementation mechanism, approvals sought etc. Detailed
deliberations were held on various aspects of the project, as under:

1. DG, NWDA explained that that the Bundelkhand region faces frequent
drought conditions and KBLP would provide enormous benefits to the water
starved Buldelkhand region in Madhya Pradesh and Uttar Pradesh States. The
project will provide annual irrigation to an area of 10.62 lakh ha (8.11 lakh ha
in MP and 2.51 lakh ha in UP) in the Chhattarpur, Tikamgarh, Panna, Sagar,
Damoh and Datia districts of Madhya Pradesh and Banda, Mahoba, Jhansi
and Lalitpur districts of Uttar Pradesh in Bundelkhand region as well as to the
Vidisha, Shivpuri and Raisen districts of Madhya Pradesh. The project will
also provide 194 million cubic metre (MCM) of water for drinking water
supply in the region to a population of about 62 lakh (41 lakh in MP and 21
lakh in UP). The project will also generate 103 MW of hydropower on 27 MW
of solar power.

2. DG, NWDA further informed the Board that Ken-Betwa Link Project was
declared as a National Project in the year 2008 and was included in the Prime
Minister’s Bundelkhand package. The total cost of the project as per the
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comprehensive DPR works out to Rs. 37,611 crore (Rs. 35,111 cr + 2,500 cr
for two new barrages and rennovations of tanks) at 2017-18 price level. The
updated cost at 2020-21 price levels of KBLP is assessed as Rs. 44,605 crore.
. DG, NWDA also informed the Board that Ken-Betwa Link Project is the first
project under NPP which is ready for implementation as a joint project of
centre and States. A tripartite Memorandum of Agreement (MoA) for the
implementation of the project jointly has been signed by the Hon’ble Union
Minister for Jal Shakti and Hon’ble Chief Ministers of Madhya Pradesh and
Uttar Pradesh on 22" March, 2021 in the august presence of Hon’ble Prime
Minister. He also intimated that funding pattern has been proposed as 90:10
(90 Centre, 10 State) in the MoA signed on 22.03.2021.

. Representative from Ministry of Land Resources mentioned about gestation
period and requested to avoid cost and time overruns in this project.

. Representative from Ministry of Tribal Affairs stressed on making
liberal R&R plan for tribal people and its proper implementation in a time
bound manner. He also stressed the need for participation of local people,
particularly tribals, during the planning and implementation phases and even
afterwards.

. Representative from MoSPI informed that their Ministry is engaged in
monitoring large infrastructure projects. She requested that as and when
KBLP is taken up for implementation, its mile stones should be uploaded on
their portal.

. Senior Advisor NITI Ayog raised the issue of increasing cost of project from
Rs. 18,057 crore to Rs. 44,605 crore and mentioned that it even now does not
include future cost escalations. The cost escalation during construction phase
should also be estimated. He was concerned about timely completion of
project and requested that the process of getting clearances from various
departments should be expedited. He recommended that funds may be
released first for the land acquisition and preparatory works. Major works
should be taken up only after acquisition of substantial land.

. The Joint Secretary, MOEF&CC expressed his concerns about views of
Central Empowered Committee (CEC) of Hon’ble Supreme Court on the
issues related to Wildlife and Environmental clearances. It was clarified that
CEC recommendations have been suitably replied to by NWDA after
deliberating in the meeting of Special Committee-ILR. DG NWDA also
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10.

explained about Landscape Management Plan (LMP) being prepared by
Wildlife Institute of India (WII), Dehradun for mitigating wildlife issues in a
holistic manner.

Advisor (Cost), Ministry of Finance mentioned that cost of KBLP was about
Rs. 18,000 crore in 2016 and now increased to Rs. 44,605 crore. It was
explained by DG NWDA that initially DPR was prepared for Ken-Betwa link
Phase-I covering Daudhan Dam and Ken-Betwa link. Later, based on the
suggestions of both the States, the components viz. Lower Orr Project, Bina
Complex Project, Kotha Barrage, Panna&Hatta Lift Project in M.P. and the
repairing, strengthening of Bariyarpur PUW, Parichha Weir, Barwasagar
Dam, two new barrages and renovation of existing tanks in Mahoba district in
UP were also included in the project and a comprehensive DPR incorporating
all the components was prepared during 2018. The revised cost was assessed
as Rs. 37,611 crore (2017). At the time of preparation of PIB (2021) the cost
has been updated to 2020-21 price level (Rs. 44,605 crore).

Advisor (Cost), MoF also pointed to the significant increase in yearly
irrigation benefits as assessed in year 2021 as compared to year 2017 figures.
The post project benefits taken are significantly higher as compared to pre
project benefits. In this regard, DG, NWDA informed that increase is mainly
due to revised benefits considering latest support price and prevailing market
price of crops proposed and increased irrigation benefits due to micro
irrigation and canal lining in Ken LBC. He informed that all the estimates of
cost and benefits have been prepared as per standard guidelines for the
preparation of DPR of Irrigation and Multipurpose Projects, 2010 of MoJS.
The requisite details and references of the assessment made shall be shared
with MoF. (A comprehensive note explaining all the issues raised during the
meeting is enclosed herewith).

After detailed deliberations by the participants on the Ken-Betwa Link
Project proposal and considering the challenges involved in the
implementation of such mega projects having inter-state ramifications, the
Chairman of the PIB concluded as under:
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Vi.

1. Assuming that the estimated cost and benefits of project as given in the PIB

memorandum are correct, PIB recommends the central funding of Ken-Betwa
Link Project on the following conditions:

90% : 10% (C : S) funding pattern shall be applicable for Daudhan Dam and
Ken-Betwa link canal proposed to be implemented by Ken-Betwa link
authority (KBLPA), excluding the power component.

Other State specific components as being implemented by the States including
the cost of land acquisition and R&R for these components shall be funded as
60% Central grant, 30% Central loan to States and 10% by States.

The escalation on land acquisition cost shall be limited to three years say @ 5
percent per annum. Any further escalation on land acquisition shall be borne
by the States.

The expenditure only on preparatory works shall be allowed before all
clearances are in place. The work on major works shall be taken up only after
land acquisition of significant portion.

All funds shall be routed through proposed Ken-Betwa Link Project Authority
(KBLPA).

Time line for commencement of various activities should be strictly adhered
to.

. The proposed central support and funding pattern as above shall be limited to

Ken-Betwa Link Project only and not form a precedence.

The meeting ended with a vote of thanks to the Chair.

Appendix-I
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LIST OF PARTICIPANTS

Ministry of Finance

Secretary, DoE, Mo Finance — In Chair

Ministry of Jal Shakti

1. Shri Pankaj Kumar, Secretary, DOWR,RD&GR

2. Ms. Debashree Mukherjee, Additional Secretary, DoWR,RD&GR
3. Shri Sanjay Awasthi, Joint Secretary (RD&PP), DoOWR,RD&GR
4. Shri Bhopal Singh, Director General, NWDA

5. Shri ManojSethi, Joint Secretary (JS&FA), DOWR,RD&GR

o

Shri Rakesh Kumar, Sr. Joint Commissioner (BM), DOWR,RD&GR

Note: Representatives from MoEF&CC, NITI Aayog, Mo Agriculture, Mo Tribal Affairs,
etc also attended the PIB meeting.
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File No.T-49030/1/2020-CA(l)-1l DTE 379

1/75207/2021
Annexure-XIV
T TFR Government of India
T T HAET Ministry of Jal Shakti
T FETUT A ETE U 9T AT RS Dept. of water Resources, RD & GR
S ore HTET Central Water Commission

i) RFa-)-2 Pt Cost Appraisal(lrrigation)-2 Directorate

Sub: - Finalised Cost of “Lower ORR Major Irrigation Project” (Part of Ken Betwa
Link Project Phase-II) — regarding.

Ref:- 1. CWC Lr. No. 4/11/2019/NP-11/Vol-1/3040-51 dated:16.08.2019.
2. NWDA Lr. No. CE(N)/LKO/T-16(54)/Phase-1I/Lower Orr dated 25.10.2019
3. CWC Letter No T-49030/1/2020-CA(I)-11 DTE dated 12.10.2020

4. NWDA Lr. No. TSIa37 /37980 /deh-45/901 feamer 12.11.2020
5. CWC Letter No T-49030/1/2020-CA(1)-11 DTE/I/72914/2021 dated 11.10.2021
6. NWDA Letter No JTS1Ta37 /3T9HY/deh-45/835-837 featiar 18.10.2021

The Cost Estimate of Comprehensive Project Report of Ken-Betwa Link Project for an
amount of Rs.35111.24 crore at PL 2017-18 has been received vide letter under reference (1) for
examination of Cost aspects. In this Report, the Cost Estimate of “Lower Orr Major Irrigation Project”
(Part of Ken-Betwa link Project Phase-II) amounting Rs.3065.14 Cr. has also been submitted. The
discussion on the Cost Estimate of Lower Orr Major Irrigation Project was held with the Project
Officials from 25™ to 29™ October, 2021. NWDA has submitted revised cost estimate of Rs 3013.51
crores at 2017-18 Price Level on 20.10.2021.

After detailed examination of estimates, and the data available, the cost of Lower Orr Major

Irrigation Project have been finalised for Rs 265703.68 lakhs (Rs 2657.04 crores) at SoR 2017-18.
The Unit wise finalised cost of the project is as under-

SI No Item Cost (in lakhs)

1 Unit | 104521.08

2 Unit Il 151011.91

3 Unit Il 10170.70
Total Cost 265703.68

The Project Cost is provisional subjected to the correctness of the quantities as per the
detailed survey carried out and rates indicated in the cost estimates at Madhya Pradesh Unified
Schedule of Rates 2017-18. NWDA have also submitted a certificate regarding the correctness of
guantities as per Design and Drawings proposed for preparation of Cost Estimate. The Abstract of
Cost of the Project at SoR 2017-18 is enclosed.

This issue with the approval of the Chief Engineer (PAO), CWC, New Delhi.

Signed by Ajay Shivial
Banode

Dat?Aj%%hﬂlﬂargé?%&'e)" 1:48:44

Reason: Appﬁﬁgéfc?&l!
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Annexure

GENERAL ABSTRACT
Amount in Lakh
Sl. Sub-head UNIT-I (Head Works like Dam, UNIT-II (Canal Works ) UNIT-III Grand Total
No. Barrage etc.)
Expenditure |Balance Cost |Total Cost Expenditure Balance Cost Total Cost Expenditure Balance Cost |Total Cost Expenditure Balance Cost Total Cost
incurred upto incurred upto incurred upto incurred upto
Sept- 2021 Sept- 2021 Sept- 2021 Sept- 2021
A DIRECT CHARGES:
1 WORKS:
1 A |Preliminary 402.13 453.46 855.59 126.53 44.94 171.47 528.66 498.40 1027.06
2 B |Land 26685.96 268.41 26954.37 4328.04 2047.81 6375.85 31014.00 2316.22 33330.22
3 C |Works 22552.93 18209.89 40762.82 36061 9083.02 45144.02 58613.93 27292.91 85906.84
4 D [Regulators and Measuring Devices 31.57 31.57 31.57 31.57
5 E |[Falls 0.00 0.00 0.00 0.00
6 F |Cross Drainage Works 2816.91 2816.91 2816.91 2816.91
7 G |Bridges 376.75 376.75 376.75 376.75
8 H |Escaps 85.20 85.20 85.20 85.20
9 I |Navigation Works 0 0 0 0
10 J |Power plant & Civil works 0.00 0.00 0.00 0.00
11 K |Buildings
Temporary Buildings 696.36 696.36 696.36 696.36
Permanent Buildings 213.00 213.00 0.00 0.00 213.00 213.00
12 L [Earth work & Lining 0 3000.00 1188.23 4188.23 3000.00 1188.23 4188.23
a) Earth work 0
b) Lining 0
c) Service road 0
d) Tunnel
13 M |Plantation 54.73 54.73 94.68 94.68 149.41 149.41
14 N [Tanks & Reservoir 0.00 365.99 365.99 365.99 365.99
15 O [Miscellaneous 201.50 201.50 0.00 0.00 201.50 201.50
16 P |Maintainance 429.87 429.87 1187.13 1187.13 0.00 1617.00 1617.00
17 Q |[Special T&P 69.00 69.00 105.50 105.50 174.50 174.50
18 R |Communication 565.00 565.00 800.00 800.00 1365.00 1365.00
19 S [Power plant & Electric system 0.00 598.14 598.14 10070.00
20 T |Water supply works 0.00
21 U |Distributories and Minors 0.00 61350.00 658.20 62008.20 61350.00 658.20 62008.20
22 V |Water Courses 0.00 0.00 0.00 0.00 0.00
23 W |Drainage 0.00
24 X |Environment & Ecology 12507.84 5703.56 18211.40 12507.84 5703.56 18211.40
25 Y [Losses on Stock & Unforeseen @ 106.23 106.23 294.98 294.98 401.21 401.21
0.25% on all heads excluding A, B
, Q&X
Total of I- Works| 62148.86] 26971.00 89119.86 104865.57 19779.06| 124644.63 10070.00| 167014.433 56820.05| 223834.49
Add GST @ 12% of (I-Works-B| 4255.55 3204.31 7459.86 12064.50 2055.97 14120.47 0.00 0.00 0.00 16320.05 9515.83 21580.33
land- S Power)
I Establishment & Pensionary 14434.74
Charges @ 8% of I-Works less B - 4973.24 4973.24 9461.50 9461.50 0.00 0.00 0.00 16594.88
Land
III Ordinary T&P @ 1% of I - Works 891.20 891.20 1246.45 1246.45 0.00 0.00 0.00 2768.65 2137.65

96



Rectangle

Rectangle

FreeText
96


Total| 66404.41| 36039.75 102444.16) 116930.07 32542.98| 149473.05 0.00 0.00| 10070.00| 183334.48 85699.41| 261987.21
v Receipts & Recoveries(-)
(a)|Recoveries on account of resale 17.25 26.38 0 26.38 43.63
value of Q - Special T&P 25%
(b)|Recoveries by resale/transfer of 40.30 0 0 0.00 40.30
Generator sets, electric lines,
telephone lines and other
accessories under Capital Cost of
O-Miccoallaneniic @200k
(c)|Recoveries on account of resale 104.45 0 0 0.00 104.45
value of Temporary Buildings @
15%
Total deduction 0.00 162.00 162.00 26.38 188.38
Total Direct Charges| 66404.41 35877.74| 102282.16 116930.07 32516.60| 149446.67 10070.00| 10070.00 183334.48 78464.34| 261798.83
B INDIRECT CHARGES
(a)|Abatement of Land Revenue on 0 1347.719 1347.719 318.79 318.79 0.00 1666.51 1666.51
the area occupied by the Project 0.00
@ 5% of B-Cost of Land (Item(1)) )
(b)[Audit & Account Charges @ 1% of 0 891.2 891.20 1048.6557 197.79 100.70 2238.35 2238.35
I - Works 1246.45 100.70
Total Indirect Charges 0.00 2238.92 2238.92 1048.66 516.58 1565.24 0.00 100.70 100.70 3904.85 3904.85
NET COST| 66404.41| 38116.66| 104521.08| 117978.73 33033.18| 151011.91 0.00| 10170.70| 10170.70| 183334.48 82369.20| 265703.68
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GOVERNMENT OF MADHYA PRADESH
WATER RESOURCES DEPARTMENT

LOWER ORR PROJECT

BC Ratio Calculation

( Rs. In Lakhs)

Average Benefit Cost Ratio = Annual Benefits (F) / Annual Costs (G)

Before  |After Irrigation
Irrigation( | (With Project)
Without
Project)
A |Gross Receipt
1.0 |Gross value of farm produce 28013.68 92288.00
20 [Dung receipts (at 30% of the fodder expenditure) 1260.62 2768.64
3.0 [Total Gross Receipts (A) = (1+2) 29274.30 95056.64
B. |EXPENSES
1.0 | Expenditure on Seeds 1935.37 5192.32
2.0 | Expenditure on Fertilizers Chemicals ete. 3444.27 6067.70
3.0 | Expenditure on hired labour (human, animal & machinery) & Misc 6721.09 11762.92
4.0 |Fodder expenses (as percentage of gross value of produce)
1) 15% Gross value of farm produce before irrigation 4202.05
b) 10% Gross value of farm uce after nrigation G228.80
5 |Depreciation on implements at 2.7% of the gross value of farm produce 756.37 2491 .78
6.0 | Share and Cash Rent
) 5% Grass value of farm produce before irigation 140068
b) 3% Gross value of farm produce after irrigation 2768 .64
7.0 |(x) Land Revenue at 2% of gross valug of farm produce 560.27 1845.70
20 |Total Expenses (B) = (Sum | to7) 19020.11 30357.92
€. |NET VALUE OF PRODUCE
1.0 [Total Gross receipts (Total A.3) 2027430 9505664
2.0 [Total Expenses (Total B.8) 1002011 1935792
30 [Net value of produce (C) = (1-2) 10254.19 55698.72
D. |ANNUAL AGRICULTURAL BENEFITS
1.0 | Net value after irtigation (C.3) 5569872
2.0 |Minus Net value before irrigation(C'3) 10254.19
1.0 |Net Annual Benefits (D) = (1-2) 45444.54
(i) from Fish production 5208.50
(i) from Power production 366510
E. (i) from Water Suppl 0.00
a) Domestic 0.00
b} Industrial (1 (6}
F. [Total Net Annual Benefits (D.34E} 54408.14
General Costs
(i) Estimated cost of the Project 265703.68
G. [(ii) Land Development Cost @Rs 20000 per Ha 18000.00
(iii) cost of tubewell 1097,00
General Costs Total (G) 254800,68
ANNUAL COSTS
1 Interest on capital @ 10% (Estimated total cost of the project including I8480.07
cost of land development) i
2 Depreciation of the project @ 1% of the cost of project for 100 years life of 2648.01
the project and (@ 2% for 50 years life of the project '
3 Annual operation and maintenance charges @ 1175 Rs Per Ha 108750
4 [Maintenance of the head works (@ 1% of H/W cost less B Land 703.55
Depreciation of the pumping system (@ 8.33% of the estimated cost of the
5 |pumping system assuming life of the system as 12 years (Appl ieable to lift 254.09
irrigation)
Depreciation of the rising mains @ 3.33% of the estimated cost of the
6 |rising mains assuming life of the system as years {Applicable to Lift 90 44
irriggation)
7 | Power Charges for lift water Rs 4410 @ per Ha. (as pet 5 rs [kw unit) 1764.00
7 Annual cost of tubewell alter assuming 12 year service life of pump iR
3 |Total Annual Costs (G)=Sum (| to T) 35289.02
1.54
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Annexure-XVI|

Construction Schedule of Lower Orr Dam Project

N

Task Name

Up to March 2022

April to Dec 2022

2023

2024

2025

AlM

-

Precons. Invest survey

Works

Detailed Desgin & Drawing

Tendering & Award of
Contract

w

River Diversion Works

IS

Lower Orr Earthen Dam

Cutt off

Stripping

Cut-off Trench Filling

Fill Placement (Embakement)

«

Lower Orr Concrete Dam

Excavation (Dam Foundation)

Concreting

Gate Installation

Lower Orr Main Bank Canal

Tendering

Excavation of Carrier canal

concreting

Pump house construction

Laying of pipe

Transmission line
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2 ‘ | -: Annexure-XVII
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GOVERNMENT OF MADHAYA PRADESH
WATER RESOURCES DEPARTMENT
LOWER ORR PROJECT
EXISTING CROP PATTERN AND PRODUCTIVITY PRE- PROJECT

(All rates in Rs., Amount in Rs. Lakh and Areain Ha))| |I|I|IHIII|;|I.. S
J Breakup of Expenditure e

.5 - . Seed Fertilizers, Chemicals [ Human, Animal & . Net Income

g. Crop Area - Yield (Qt1) Frice Gross ete. Machinery & Misc Total Expenditure | .\ ountin
(QtV Ila) per Qtl. | Income (Amount in Lakhs) Lakhs)
Rate/ Ha|Amount (in|Rate/ [la] Amount (in | Rate/1la | Amount (in
(Rs) | RsLakh) | (Rs) | RsLakh) | (Rs) | RsLakh)

rif -

:os.a.‘ | 180 | 12 2160 1725 | 3726 1800 3.24 3564 6.42 6776 12.20 21.85 15.41
__|Maize | 3150 | 15 47250 | 1425 | 673.31 | 6000 | 189.00 | 3582 | 11283 | 6300 198.45 500.28 173.03
i Soyabean _ 17050 10 170500 3050 5200.25 4500 767.25 4158 708.94 9000 1534.50 3010.69 2189.56
i |Ground nut 28770 8 230160 4000 | 9206.40 1400 402.78 5940 1708.94 9240 265835 4770.07 443633
5 |Vegetable 1810 30 54300 3500 | 1900.50 375 6.79 1500 27.15 2160 39.10 73.03 1827.47
> |Til (Sesamum) | 1800 4 2200 | sooo | s7600 | 4so | 810 | 118 | 2138 | 6000 | 103.00 137.48 438.52

Total 52760 511570 17593.72 1377.1575 2585.66 4550.59 8513.41 908032
bi =
1 Wheat{Local) 12400 20 248000 2000 4960 3600 446.40 4050 502.20 8100 10044 1953.00 3007.00
2  |Gram 11930 10 119300 | 4000 4772 2250 | 26843 | 2500 298.25 8300 990.19 1556.87 3215.14
3 Mustard 10310 8 82480 3800 3134.24 160 16.50 3500 360.85 7500 . 773.25 1150.60 1983.64
2 |Tur 180 & 1080 6940 74.952 600 1.08 4050 7.29 4200 7.56 15.93 59.02

Total 34820 450860 12941 732 1169 | 2775 . 4676 wu.mm

 Grand Total 87580.00| 1962430.00 13053491 2109.56 375425 | 7325.99 © 001318980 | 17345.12
%1 3 Aﬂ%/ﬂ‘ﬁw\p uZ.a._m P«n_.v\
0.p.Singh Khushwa 2 Project Qirector %\D_ _ g

SE & Expert Consultant

WRD, ofo E-in-C, Bhopal

Betwa Project Management Unit

Bhopal
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LOWER ORR PROJECT : .\x
PROPOSED CROP PATTERN AND PRODUCTIVITY POST PROJECT \\\\\a\%
o . (All rales n o, Amount in Rs: Laki 22 =00, ="
P Area Yield |Total yield 11_....1 Gross Breakup of Expendi .
0. p of Expenditure ___——1 Income
(Qt/ (Qth) per | Income Seed Fertilizers, Eg-:wutwaaa _A.n,u._ .0 Lac)
Ha) Qtl. | (in Lac) Chemicals ete. | Machinery & Misc gxpenditure (in
(in Rate/ | Amt. | Rate/ | Amt. | Rate/Ha | Amt
Rs.) Ha |(nlac)| Ha | @nlac) | (Rs) (in 12c)
Rabi _ # ! (R) (Rs.) N S
1 |Wheat (HYV) | 39105.00 5512150775 | 2000 | 43016 | 7200 [2815.56| 8000 | 312840 | 15000 5365.75 | 11809.71 31206.29 |
7 |Wheat(OLV) | 3199500 | 45 | 1439775 | 2000 | 28796 | 5000 1159975 —00 | 230364 | 13000 | 4159.35 | 8062.74 | 20733.26 |
3 |Gram N1 (Peas)]  9999.00 25 | 249975 | 3500 | 8749 | 8500 | 849.92 | 7500 749.93 | 15500 | 1549.85 3149.70 | 5599.30
4 |Gram N2 7101.00 >3 | 163323 | 4000 | 6533 | 5250 | 372.80 | 3800 | 269.84 13500 | 958.64 | 1601.28 4931.72
5 |Vegetables RA 1800.00 150 | 270000 | 5000 | 13500 | 1200 | 21.60 | 9000 162.00 | 16000 | 288.00 471.60 | 13028.40
[ | Total 90000.00 | 4273848 100594 5659.63 6613.81 12821.59 | 25095.03 | 75498.97

MN..V% [ n_du\nu\ * i |
0.P.Singh Khushwa shi

SE & Expert Consultant vﬂohmé b

WRD, o/o E-in-C, Bhopal Betwa Project Manageme
Bhopal

Unit

- , a_.f_.
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Annexure-XVIII
AT o1 fasra sifrexor A

(5ra1 T, T faewr it T weaAvr fram) (gl
National Water Development Agency THE HAHATIA

Ministry of Jal Shakti, Government of India

{Department of Water Resources, River Development and Ganga Rejuvenation)

No. NWDA/Tech-11/152/1/2021//g0 Date: 057.04.2021

To,
The Chief Engineer
Project Appraisal Organization
Central Water Commission,
Sewa Bhawan, R.K.. Puram,
New Delhi-110066.

Sub: Submission of Memorandum of Agreement amongst Government of Madhya
Pradesh, Government of Uttar Pradesh and Union Government for
implementation of Ken-Betwa Link Project-regarding.

Ref: NWDA letter no. NWDA/Tech-11/152/23/2020/450-53 dated 23.12.2020

Sir, "
Kindly refer to the letter cited above vide which it was requested to consider the

clearance of all the three Phase-II projects of Ken-Betwa Link Project (KBLP) from

Interstate angle. It was also requested that the other issues as discussed during the

review meeting held in November, 2020 may also be examined expeditiously for early

appraisal/clearance of TAC.

In this regard, it is to state that a tripartite Memorandum of Agreement (MoA)
for the implementation of the Ken-Betwa Link Project has been recently signed by the
Hon'ble Union Minister for Jal Shakti and Hon’ble Chief Ministers of Madhya
Pradesh and Uttar Pradesh on 22™ March, 2021 in the august presence of Hon’ble
Prime Minister. A signed copy of the MoA is enclosed for ready re ference please.

Keeping in view of the above, it is again requested that appraisal of DPRs of all
the three projects viz. Lower Orr, Kotha Barrage and Bina Complex Multipurpose
Project may please be expedited for early implementation of KBLP.

This issues with the approval of Director General, NWDA.

Yours faithfully,

Encl: As above % 9,\

(D.K. Sharma)
Superintending Engineer

205, -
gifa®r |99, AR B, G, 79 feceli—110086 205, Palika Bhawan, R.K. Puram, New Delhi=110066

f 011-24671681, 246T4855. 24195731 " Phone ; 0112467168

» . LA : 1, 24674855, 24195731
Eiﬂiz 011-24671681 | AAEISE : www.nwda.gov.in Fax : 011-24671681 | Website : www.nwda.gov.in
éﬁﬂ: se2dethi-nwda@gov.in 4-@3. wm E-mail; se2delhi-nwda@gov.In
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he-aaar fow aRAs=n (Fdved))
¥ FUEYe W AT WY, 3eay WU 3T A9 PN
& ALY HeATa AN (TH.IMN.T.)

MEMORANDUM OF AGREEMENT (MoA)
AMONGST THE STATES OF MADHYA PRADESH, UTTAR PRADESH
AND THE UNION GOVERNMENT ON THE IMPLEMENTATION OF
KEN-BETWA LINK PROJECT (KBLP)

1|

22 T, 2021
22" March, 2021
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Fa-daar e RS (Fdead)
& P W Ae W2, 3eaT 1y AN WY W R
¥ ALY wEAlT T (THAT)

IEER & a0 3 99

. LT 95 TR (A, GHR), Jd GO OH0T, aeae 799, A9, A9

IR Y WHR (3.0, WEHR), o A FHre, s v srer dameeT e,
Y ST, TEAF, SR Tl

Y WHER T IR U o ofaT Fe, o Gamye, 7347 Qe iy 3w geeqor
T, s afFa sEa, Thy A, 73 —eeh

I L)

SafF A9 §@R ARAt & Aadlad F FEHA F T Fged W TASEy ¥
AR zud weaasd HT RO (Funding) & adiet v ou=t, B ot &
feewr o anferer §, N F wEn omd fF oRESEmit A gagdey w9 d @@
forar S &%)

. 3R sefF &R 25 I, 2005 + AW wueEEr & oftee suftafa &

HEIFAA AT T, ATTFA T TGA OF TG WHER & ALY §ERTRT FAgiar
TN & MR R T ST g AT (s s oo ofda Jaea ¥
O R A ¥, 3 FAaar fE aRAET fr R TR Rod
(ErdraR) 3, 2010 3 JTR

IR FafF TIAH g@u AR Fu v FAFT IR F HUR G Sel-scar
faw uf@aar &1 fraraga fFar Seen 39 IRASET #3560 A Todr #
T 6.2 TATA AW @ YOSl 39y e ¥ sifaRTg Ay s #
6.57 @ THW TUT FH o F 2.51 o1@ FFeaT s g ik &
FET E

IR EfF 7T WHFR BT 0 et F AR ToA & RAT T FF o
dqar oAt F ggRa o9 WA GRRE, s9 1 oSwSEr 9 S|
ﬁmﬂtmuaﬁﬁammywaﬁaﬁamwmﬁmﬁw
FEN IH TRNS ¥ HEU H SES GO, € #r ot 9w HEfta i Hegt
9T 39 FET W Aoty formr smoam
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MEMORANDUM OF AGREEMENT (MoA)
i AMONGST THE STATES OF MADHYA PRADESH, UTTAR PRADESH
' AND THE UNION GOYERNMENT ON THE IMPLEMENTATION OF

KEN-BETWA LINK PROJECT (KBLP)

L NAME & ADDRESS OF PARTIES

1. Government of Madhya Pradesh (GoMP), Water Resources Department,
Vallabh Bhawan, Mantralaya, Bhopal.

2. Government of Uttar Pradesh (GoUP), Ministry of Jal Shakti, Irrigation &
Water Resources Department, Bapu Bhawan, Lucknow, Uttar Pradesh.

3. Union Government through Ministry of Jal Shakti, Departiment of WR, RD &
GR, Shram Shakti Bhawan, Rafi Marg, New Delhi.

II. INTRODUCTION

A. WHEREAS the Union Government considers the programme for interlinking of
rivers (ILR) of national importance and will work out ways and means for
implementation and funding including share of the States, etc. to enable
completion of the projects within the stipulated time frame,

| B. AND WHEREAS the National Water Development Agency (NWDA), an

i autonomous body under the Ministry of Jal Shakti has prepared Detailed Project

Report (DPR) of Ken-Detwa Link Project in April, 2010 as per the

Memorandum of Understanding (MoU) signed by Chief Ministers of Madhya

Pradesh and Uttar Pradesh with Union Minister for Water Resources on
25" August, 2005 in the august presence of the Hon’ble Prime Minister.

C. AND WHEREAS the implementation of Ken-Betwa Link Project shall be
carried out as per the comprehensive DPR prepared by NWDA. The project is
intended to develop and stabilize irrigation to the tune of 6.57 lakh ha in MP and
2.51 lakh ha in UP, besides providing drinking water to about 6.2 million people
in the two States.

D. AND WHEREAS, the Union Govemment, in consultation with the States, will
create an appropriate institutional arrangement involving States for control
mechanism, water accounting and regulation of water in Ken and Betwa basins
in accordance with agreement reached. The composition, terms of reference and
other related issues in respect of this institution shall be decided in due course.

-1-
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1.0

1.1

1.2

1.3

2.0

ya, zufaw, Fdoad & Braraas & Qv weRi gEr eeer
yoay fwam smar &

Faday e o (Fdead.) & sa deam

AT A W AT TYT A Sy T I ARWT A PEE ey 3R
3/ T F FIA R TAT ATl W BT F15 we S Fdved
# S dTEART q@eE & e BT e

25 ITEd, 2005 B gEARING A AN 7 d9 R v o & dEan
P JUET TGN A FeT s § AT U (TAN) clua a1g & 39w A
# 39w R & fAw 2,266 wrdeA @ WfAd R T aur e e
R 9HEROT Ud S | av9e g & AT a3 o= 9 S| EES
IOEAT & FE AT S FeT TF Adar e F FT T T IEARE T
I aF Atg 9S¥ IR IR WU ToH q@nT ITART fRAr Smeem
TAET I & (9T I ¥ Sva @iy aF 6,590 vAwa W7 3w aifw
mtw dies (Gross Yield) I 30+ o W), FAUUTA ¥ FET VI T
Fa 2,350 TAETH (83 AvAw) A F OITAN FUM oW B Ieaw wewr
T FA 1,700 THEWH (60 auad) S F afis IwEEr Fom N
AAES A & (A9l ¥ #%) due FaRE & HSROUT § AEY e aur
Ical WeRT N HA: 1,834 TAHIUA AT 750 TAEIUA Ja @ HiAcs Nelor
(Committed Releases) f&ar JTCem| Icat 9aer IR AW 3afer & gkt
HE FEHant & IR SRERR AT AR & o7 399 =T a7
r g & AR sz WA F Qe w97 g

form a§ st & AT FA @O0 (FA af§T § = AT TF 6,590 THATA &
&H aidE dies gEM) df 37 a¥ AT WU U 3ok WaW Al AN el
TUTN @ 3A% Sl SUANT & HelUid A Seal YW @ 1,700 UAHIA
(27%) T AT YA cART 2,266 TAHUA + 2,350 VANIUA (73%) 5d &
IR @ aga farar Foem ofy 1 Forat @ Elae S & HERUT H o
£ T AN & A 397 FA A el vl @ T FORE HEROT |
3% S U F INTAT H Soo” Fou g@NT 750 THREITH (29%) oF ol
ALY &% AT 1,834 UAHCA (71%) FieT Sweemn)

Fo-daar T RAeAr F e (Fhoewd)

FATAN F W gF @5 TR vF Iah RAAR0r qonelr TUr Farer TEIAS
TS FA Acad Afed Ieqeeew-1 W RT aw g
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1.1

1.2

1.3

2.0

NOW, THEREFORE, IT IS HEREBY ENTERED INTO AGREEMENT
BY THE PARTIES AS FOLLOWS FOR THE IMPLEMENTATION OF
KBLP:

WATER SHARING IN KEN-BETWA LINK PROJECT (KBLP)

The water sharing in KBLP will be without prejudice to existing inter-State
agreements on Betwa river basin including Rajghat and Matatila dam on Betwa
River, Rangwan dam and Urmmil dam in Ken basin between States of Madhya
Pradesh (MP) and Uttar Pradesh (UP).

The water sharing as decided in tripartite MoU signed on 25™ August, 2005
shall be adhered to. After reserving 2,266 MCM for upstream uses in Madhya
Pradesh (MP) in Ken basin upstream of Daudhan dam, and accounting for
mandatory releases for environment and reservoir losses at Daudhan dam, the
rest of the water in Ken basin upto Bariyarpur Pick Up Weir shall be utilised by
the States of MP and UP in Ken and Betwa basins. In a normal year (annual
gross yield in Ken basin upto Daudhan dam being 6,590 MCM or more), the
State of MP shall utilise total of 2,350 MCM (83 TMC) while State of UP shall
utilise total of 1,700 MCM (60 TMC) annually from the Ken system. The
committed releases to MP and UP from the storages in Daudhan reservoir
during non monsoon period (November to May) shall be 1,834 MCM and 750
MCM respectively. UP shall be free to create additional storages in its own
territory downstream of Bariyarpur PUW to store monsoon water as per its
requirement during non monsoon period.

In the years of scarcity (gross annual yield being below 6,590 MCM in Ken
basin upto Daudhan dam), the deficit shall be bome by both the States in the
ratio of their respective utilisation from Ken system i.e. 1,700 MCM (27%) by
UP and 2,266 MCM+2,350 MCM (73%) by MP. Also any deficit in the storage
of Daudhan reservoir as on 1% November shall be shared by both the States in
the ratio of their share from Daudhan reservoir storage i.e. 750 MCM (29% ) by
UP and 1,834 MCM (71%) by MP.

COMPONENTS OF KEN-BETWA LINK PROJECT (KBLP)

The components of KBLP including head works and their distribution system
and canal pipeline and command networks are given as Anmexure-1.
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3.0

4.0

5.0

6.0

6.1

I FAH YA FT ST

5O IRASET ¥ &9 F T fr gl WA F IR ) ¥ S
wnfeaa 8 ay foat afte dgere gl & fav aRASET F IFER R
AT WU Iefeoard-1l W Ru o §t aul, Sgoe 3T F a5+
U # 7T el & iR g

FIBEIIIGT ® dcaT

9Iat 3T FUT 3TF 3. U UA. Y oEIE $T dg4 HET YU TSR S
IR U TS YRR & oy HEAWSW A FHIWW| g, fasel e &
oH W S H ¥ q9E & Jged 0d @@ @t & Af fowr e,
Hif oot scared aga 49 8

TafauT wfer

e o Hr gafe g o1 g5 Aty =Ry AR FoR Wy @Rr =
o & anTia® oI 39T & R & e # R Smeem)

AT 4RI

Fvad 1 awE F gAY FRET, IR @ IW W G AT STEe
wife #r awrg At F9 AT F S 2.0 (e AqeTTH-1 W Fe)
# i geiaey gewt #7 awa wide gl ae SR & IAles &
91E AT @ T AT IRASET & §9 & dhog THR @R’ 90% (Few)
4T IS WEAR ga@RT 10% (Ts2) & 3equie # fAfige fmar smeem

FHY BTl & o ¥ O T B Q9 dEnT & U FoagT Ao
Y AR IeR T3 TSl ZanT $H U fRaT Suem-

6.1.1 cla v &7 §2 9% ALY U UF Ioald W F AT 71% ALY
WEA: 29% 3R WU F Heuid H)

6.1.2 Seracar folen Fearen. Hafliar Aol C@RT 3MERA S & Hefaral Hl

6.1.3 = It # ¥ Fad TH TsT P AW A a0 FRT F B, FEO
759 Zan|

6.1.4 FLw Wy A I A 3R wnfdd voka F AR Feadr Hr

ANTT & TH HET gl a0 Avy WU & Hy F 5§ aFafea R

ST |
.3-
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4.0

3.0

6.0

6.1

PROVISION FOR DRINKING WATER SUPPLY

The drinking water supply from project to region shall be given priority. The
project wise provisions made for drinking water supply along with districts to
be benefitted are given at Annexure-TII. However, the provisions for drinking
water supplies shall be within the overall share of each State.

SHARING OF HYDROPOWER

The cost of the power houses and its O&M cost shall be borne by Govt. of MP
and the benefits of the hydel power shall go to Madhya Pradesh. However, the
benefits of hydel power shall not be taken into reckoning for O&M expenditure
of the Daudhan head works, as the power generation is meagre.

TRANSMISSION LOSSES

Transmission losses in the Ken-Betwa link canal shall be shared by MP and UP
in the ratio of actual water nsed from this link canal.

SHARING OF COST

The cost of KBLP shall include all the components listed in para 2.0 (details
enclosed at Annexure-I) of this MoA including the cost of land acquisition,
R&R and diversion of forest land etc. The KBLP will be funded as a National
Project by the Union Government with 90% (Centre) & 10% (States) funding
pattern after the approval of the Union Cabinet,

After accounting for the Central share, the remaining cost of works shall be
shared by the States of MP and UP as under:-

6.1.1 Headworks of Daudhan dam: between MP and UP in the ratio of 71%
MP: 29% UP.

K-B Link Canal: In the ratio of water to be drawn by respective State.

For works exclusively serving cither of the States, by the State
concerned.

The value of affected revenue and forest land of Madhya Pradesh will
form part of the cost of the KBLP and adjusted against share of Madhya
Pradesh.
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7.0

7.1

7.2

8.0

IRSAT AT HTAA T ARAT (3. U3 TA.) ARTT FT dgA UodAl GaRT 590
¥R T See;

6.2.1 T I F §= TF aW MERMW (T TN o) § 3@ &7 au
IR U3 AR T W P @ R govr F sfaqis FE, Fqeq g
Tg 3R W F AEY 71% ACF FR_: 20% I WY F Iy Al

6.2.2 HAAdal ¥ FAH ¥ Hatid Ul ST HENT Aol & IHaured H)

6.2.3 el Todl A A Had TP g ' & o dlol HEGr & fore, gefaa
TS TIRT)

frareaae frafafy
FA-aaar F NI F Faaa FTeEr g

Ffioadr & frarags ¥F v At w2y AR 3o Ry awER fr iR
¥ oF TR WIS A (CAND) T owow BFr smew oudid
FpaTaw-l #F T 8w 1.4, 2.1.9, 2.1.2 vF 2.1.3 F FER AT TY, TR
T3, T T Fdad fow IRT SRR § e § v scogrt g

FATAN ¥ 47 TTH F7 FAIET TN 15T TWER TR BT Jmeem

Fhmadr & PO F 0 W@.HEH TAT T T Ieaerr gPm Rr 2 &
T AT FAUAN F TN geH Fr vE.NA. AR AR HF A FE Al
¥ ITER WY-AR WAN FRar smeem vAdrdn F @Ea vy W
ERT X T IR A wRt F R BT aur wab & a9, At
T F 09 adder IR F AT I9F §Y PRET §AFGY aAT WA

TR @ wiRe WAt (feosew) F g o o T
(I 7T AR)

FEUT 5T WA I TRRE SAER F T aR@eer & geia
IRERT F GE T8 § T a9 RO F R s it &
FE, EE & G T dfefaes, 2013 a0 et s f oAifa &
ITER AT IR THiEToN v AT F AR FAdaey 3T are=f
& A wf
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6.2

7.0

7.1

7.2

8.0

The Operation and Maintenance {O&M) cost of the project shall be bome by
the States as per details below:-

6.2.1 Headworks of Daudhan dam and any compensatory works arising out of
PTR submergence and R&R sites: between MP and UP in the ratio of

71% MP : 29% UP.
6.2.2 K-B Link Canal in the ratio of water drawn by respective State.

6.2.3 For works exclusively serving either of the States, by the concerned
State.

IMPLEMENTATION MECHANISM
The execution of Ken-Betwa Link Project shall be as under:

A Special Purpose Vehicle (SPV) shall be created with participation of
Government of MP and UP for the execution of KBLP. The SPV will be
responsible for execution of the Daudhan Dam, power houses, tunnels and Ken-
Betwa Link water carrier as elaborated in paras 1.1, and 2.1.1, 2,1.2 & 2.1.3 of
Annexure-l.

The remaining components of KBLP shall be executed by respective State
Government.

The SPV shall be responsible for overall implementation of KBLP, All the
components of KBLP as elaborated in para 2.0, shall be taken up concurrently
as per work plan devised by SPV. For works under implementation by the State
Governments, the CEO of SPV will coordinate regularly with them for financial
and works planning, fund releases and supervision,

REHABILITATION AND RESETTLEMENT (R & R) OF PROJECT
AFFECTED FAMILIES (PAFs)

R & R of project affected families and land acquisition for the projects within
their territorial jurisdiction would be camied out by respective State
Governments in a time bound and transparent manner as per Land Acquisition,
Rehabilitation and Resettlement Act, 2013 or as per the respective State Policy
and as per approved Environmental Management Plan.
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9.0 aAldeRar frarfaft

T (8., A7 T 7.8.R7), ARa WeER F ItHIA @ 99 WER F
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MONITORING MECHANISM

A Steering Committee headed by Secretary (DoWR, RD&GR), Govt, of India
with representatives from State Governments shall periodically review the
overall implementation of project including policies, progress, funding and other
related matters. Any issue arising out at implementation stage shall be resolved
by the Steering Committee. Dispute arising out at Steering Committee level,
shall be referred to High Level Committee headed by Union Minister
(Jal Shakti) and represented by Water Resources/Jal Shakti Ministers of both the
States.

Signed on this day of 22™ March, 2021.

I2) %L@ ' (\/"‘WIO
(SHIVRAJ SINGH CHOUHAN) (YOGI ADITYANATH)

Chief Minister of Madhya Pradesh Chief Minister of Uttar Pradesh
FOR THE STATE OF FOR THE STATE OF
MADHYA PRADESH UTTAR PRADESH

| GQCUQ
il .

(GAJENDRA SINGH SHEKHAWAT)
Minister for Jal Shakti
FOR UNION GOVERNMENT
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1.3

14

Annexure-I

Works included in Ken-Betwa Link Project (KBLP)

Head Works & Distribution System
Daudhan Dam Comprises

1.1.1 An earthen embankment cum concrete dam across Ken River at
Daudhan with FRL/MWL 288 m.

1.1.2  An Upper Level Tunnel about 170 m from the left bank of Daudhan dam
having length of 1.9 km for conveying water to the link water carrier.

1.1.3 A Lower Level Tunnel about 100 m from the left bank of Daudhan dam
having length of I.1 km for conveying water to the Power House-II and
from there to the Left Bank Canal of MP through a connecting channel
of about 2.5 km.

1.1.4 Power House-I (2x30 MW) to the right of spillway at thc toe of
Daudhan dam.

1.1.5 Power House-II (3X6 MW) at the outlet of Lower Level Tunnel.

Kotha Barrage Comprises

1.2.1 A barrage across Betwa river at village Kotha, Tehsil Ganj Basoda,
District Vidisha, Madhya Pradesh.,

1,22 Pump Houses and Rising Mains

Bina Complex Comprises
1.3.1 Four storage dams: Madia & Chakarpur on Bina River, Semra Ghat
Diversion on Dhasan River and Dehra Dam on Dehra Nalla.

1.3.2  Pump Houses, Rising Mains and Power Houses

Lower Orr Project Comprises
1.4,1 An earthen embankment cum concrete dam across Orr River near
village Didauni, in District Shivpuri, Madhya Pradesh.

1.4.2 Pump Houses, Rising Mains and link water carrier.
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1.7

2.1
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1.7

2.1

Repair/strengthening/remodelling of Bariyarpur pick up weir, Parichha weit,
Barwa Sagar Dam along with appurtenant structures and 7.1km long Barwa
Nallah to carry water from Barwa Sagar to Betwa river upstream of existing

Parichha weir.

Construction of two new barrages along with appurtenant structures d/s of
existing Bariyarpur Pick up weir in the territory of UP.

Renovation of existing tanks and their connecting links in Mahoba district and
carrier system for transfer of water from Ken Betwa link canal to tanks in order

to enable UP to store the monsoon water to use during non-monsoon season.,

Canal Pipe Line and Command Networks

Ken Basin

2.1.1 A 221 km/176 km (as decided by CWC) long link water carrier from
Upper Level Tunnel to existing Barwa Sagar/Barwa Nallah, in Betwa
Basin.

2.1.2 A bye pass channel from exit of Lower Level Tunnel to connect

proposed Ken Left Bank Canal of MP.

Pumping system arrangements for lifting of water to Upper Level

Tunnel to ensure the water supply in the Ken-Betwa link canal whenever

reservoir depletes below the crown level of Upper Level Tunnel.

Developing pumping system, pipe distribution network and micro

irrigation system by lifting water from Daudhan reservoir/initial reach of

Link water carrier to serve a part of high level command (43,678 ha.) of

Chhatarpur District of MP.

A 90 km long proposed Ken Left Bank Canal of MP and developing

pumping system, pipe distribution network and micro irrigation system

for Ken Left Bank Canal to serve 1,39,848 ha. CCA in Chhatarpur

District.

From existing Bariyarpur LBC 38,890 ha. CCA will be covered by

existing open canal network in Chhatarpur District of MP.
-7-
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2.1.8

Developing pumping system, pipe distribution network and micro
irrigation system for 90,101 ha. CCA by lifting water from Daudhan
reservoir, out of which 70,000 ha. CCA will be in Panna District and
20,101 ha. CCA will be in Damoh District of MP.

Developing pumping system, pipe distribution network and micro
irrigation system from Ken-Betwa link canal to serve left out area of
42,096 ha. of high level command & 96,751 ha. enroute command of
MP and 17,488 ha. of enroute command of UP .

Stabilisation of irrigation in 1,92,479 ha. in Banda district in UP under
existing Ken command by repair/strengthening of existing system.
Enhancing command area of Bariyarpur Right Bank Canal (Ken Canal)

system by utilizing pressurised pipe micro irrigation system.

2.2 Betwa Basin

2.2.1

222

223

224

Kotha Barrage: Pumping system, pipe distribution network and micro
irrigation system for 20,000 ha. CCA of MP.

Bina Complex: Pumping system, pipe distribution network and micro
irrigation system for 96,000 ha. CCA of MP.

Lower Omr Project: Pumping system, pipe distribution network and
micro irrigation system for 90,000 ha. CCA of MP.

Development of existing command of 37,564 ha in Mahoba district in

UP with pressurised pipe micro irrigation system.
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Details of Domestic Water Supply from KBLP

Annexure-1I

sl Components of Districts State Domestic Water
No. KBLP Benefitted Requirement
(MCM)
1. Daudhan Dam Damoh Madhya Pradesh 1.15
Chhatarpur Madhya Pradesh 51.07
Panna Madhya Pradesh 3.14
Tikamgarh Madhya Pradesh 4.64
Sub-Total 60
Banda Uttar Pradesh 0.00
Jhansi Uttar Pradesh 14.66
Lalitpur Uttar Pradesh 31.98
Mahoba Uttar Pradesh 20.13
Sub-Total 67
Total of Daudhan Dam 127 MCM
2. Lower Orr Dam Datia Madhya Pradesh 1.13
Shivpuri Madhya Pradesh 4.36
5.49
.- | Total of Lower Orr Dam Say 6 MCM
A 3 Kotha Barrage Vidisha Madhya Pradesh 3.75
Total of Kotha Barrage 3. 75 MCM
4, Bina Complex
Multipurpose Raisen Madhya Pradesh 0.14
Project
Sagar Madhya Pradesh 56.62
Total of Bina Complex Multipurpose Project 56.76
Say 57 MCM

Total domestic requirement for MP: 126.75 MCM
Total domestic requirement for UP: 67.00 MCM
Grand Toetal (MP + UP): 193.75 MCM Say 194 MCM

122



FreeText
122


e =

Annexure-XIX
qegUS Y IEA
W ganE EnT
- : Th A8/ 17
] ~a L 08 /21

wHiem 22 (A) 337 /MPS/31/ 737 gruret, REE A8 /04 /20
T

THE g,

STl e A,

Hrarel (A.Y.)
fema— ﬁm@%ﬁﬁﬁmmﬁzmﬁmﬁmﬁwm

TRy & Yow RiE 11 e 2017 & fragd ot @) oleR AR TEE
Wﬁaﬁﬁmﬁ%ﬁmﬁ@aﬁ%%ﬂw%%ﬁwﬂm
Wwwaﬁmsﬁ?qjﬁmwﬁﬂmﬂﬂaﬁ%mcm(*d’r)?}gqﬁw
ﬁwﬂzzoa.oam(mmmmmﬁﬁﬂr@]aﬁmﬁﬂﬁaﬁvm
Yl £ |
2 qRETSTET UR @ W W 23 /4700 (qE@ Riwd @ {Eia otem) @
F=aia AeeETg &R |
% Tz uRaeT 99 daa1 e (e aRaen) § afsod 2 | o |9 el

Arg=rRearg gui B3 <l S|

WYY & oAqTed & A4 9
AT JATRITTHR
3
‘-‘rl{%}.w\\‘r
(GRS
9y gfg,
AY. A, I G9eA
g FEIE 22 (A) 337 /MPS /31/ 7 3 g Hure, faATE 25 /04 /2017
yfaforf:—
(1) SR g%y wibd, AEyey i, (O R, w3rea s |
(2) R T WY, FEYRY AR, A i vd wikee) Harem, i |
(3) ¥ sfrgwr (SrEl) ST WERE R, T |
) e ife, RTeETe uRarT, o SR R e fian
(5)  3nefleror g0, AUWHTE TR wUSW, S ([W)
|
(6) =t wfem, =1 %= off, W wwmes fm, s | | A

o wfed

AY. WM, S w6eE o
1 ?C_

Letter{hri_{98:



FreeText
Annexure-XIX

FreeText
123


TOPO SHEET INDEX

™ - b d Y e - e | wwr | e
£\ J_}ﬁkbum DISTRICT N o | s | s
Wara I gfe w E soin | wwe | ke
3 CTE T - ]

SALIENT FEATURES

1.4 | Nome of Project Lower Qrr Magor rrigation
Praject
1.2 | Diriet Ashohragar ) Shivpur
13| state Macthya Pradesh
14 O
: 1.8 | Mame of Tributory Mealkuzn st Rt
1.6 | Name of nearest Vitage oRsauri
amh, 1.7 Lattuda 24 80 s0M
1.8 Longitude 08 8E
= 2 1.8 | Toposhest 4L
1.4 Losation Lowes dam site &5 situatod neat
villags Dittauni abaut & Km
JHANSE DISTRICT "
a0 1.1 Moaest Railaway Station Lastpur

1L

21| Catchmani area upto Dam site | 1843 Sghm

31 | RESERVOIR DATA
.1 Top of Darm Levet 400 M
2.2 | Masimum Water Levet 8040 M
33| Full Ressrvair Lavel 38000 M
3.4| (1) Dead Storage Level 360.00 M
| 1) Minimaim Braw Down Lavel | 360,00 M
35| River Bed Lavel 33900 M
18 Froo Board 284M
17| Wave Height EE]
3.8 | Gross Stomge Capacity

a1 FRLMNL 7480 MO
28| Live Storaga copacity at FRL | 328.47 MCM
.90 Doad Starage 4381 MW

|2 | DETAILS oF sUMERGENCE

4.1| Submargence coming

42| Water Spresd at FRL 2724.088 Ha
4.3 | Water spraad at MWL 2724.086 Ha
{44/ fa) Culturable arsa at FRL HA7.385 Ha
(6} Unvculturable arsa of FRL | 574,357 Ha
| ) Forest area st FRL. 968.24 Ha
1) Gther Lands at FRL 325,541 Hs
) Mumber of Vilage afiected | 17 Nas,

oL o

T b8 1) Numbsr of Family affected | 044 Nos.
ik ] 4.5 | Bubmirgonce Ratio with C.C.A. | 0.0094
w -bso;n!ADHYA PRADESH "~ & [ imigation
) ey 1} Gress command area 1,368,467 Ha
" b i) Culturable Command Area | 80,000 Ha
Ghvurart Wadl 1IF) Anmual Irrigatian
5 [ 00060 b
Haneit -
1 Total 90000 Ha
Mt e i) Ity (%) 00%
B-1 Ly 1¥) Banefittecd District Shivpurl and Datia
= Tohalls
T s "_B-1, PIPE LINE- : o
¥ ¥
s BY LIFT IRRIGATION ~ k e i —
y C.CA.: Ha. ' u- o and flotia 6 noa.)
) é s % o | Estimated Cost | Bassd on UGSR aRactive
! ADHYA PRADESH g trens 1042008
- Mayaj } (1} Unit-) EB404.47 Lakhs
: ¢ i) Ui 152398.08 Lakhs
; Total = |220802.56 Lakhe
0 Ha. 2 (Exchuding
: cost of SalarPawer)
g Iv) BE ratio 180
- H
UTTAR PRADESH
INDEX
Baundary ——
Disirict Boundary ~ emeeeeeee
v P
Road _—
Reitway Line: e
= & am and Reservoir -
Proposad Lower Orr Carmier Canal —
‘Existing Rajghat LBC —
Cammand Aroa Under Gravity Flow Pipe Line
Pipa Line
e = #
UTTAR PRADESH
GOV OF MP WATER RESOURCES DEPARTMENT
CHIEF ENGINEER RAJGHAT CANAL PROJECT, DATIA [M.P)
" LOWER ORR MAJOR IRRIGATION PROJECT
. Lower Orr Dam BLDCK ;- XMANVADHARA DESTRICY ; SHVPURS
Catchment Area 1843 Sq.Km COMMAND AREA MAP
Submergence Area 2724.086 Ha. e 7 AR
Live Storage 328.17 MCM
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