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Minutes of 13t Meeting of Technical Advisory Group of Ken-Betwa Link Project Authority held

on 13.08.2025 in online mode

The 13" meeting of the Technical Advisory Group of Ken-Betwa Link Project Authority (TAG-KBLPA)
was held on 13.08.2025 in online mode under the Chairmanship of Shri D. P. Bhargava, Former Director
(Technical), NHPC. The list of participants is attached as Annexure-I.

At the outset, the Chairman welcomed all the participants and advised ACEO (Canal), KBLPA to present
the two Agenda Items. The details of the agenda items and discussions/decisions taken are as under:

13.1 Agenda Point -1: Review of the Alternate alignment (Tunnel + Canal Combination) of Ken-

Betwa Link Canal from R.D. 116150 m to R.D. 125622 m in village Ramnagar as proposed in
11t TAG.

1. The Member Secretary commenced the proceedings with opening remarks, expressing thanks to
all participants for their presence. He further outlined the chronology of events relating to the
proposed realignment of link canal in the specific stretches and actions taken by KBLPA on the
matter. The complete text of his remarks is attached at Annexure-I1.

. It was informed that in the 11th TAG meeting held on 9&10 May 2025, the proposal of Govt of
MP for alignment of canal in all the reaches was accepted except for the reach RD 116150m to
125622m (village Ramnagar). The TAG recommended that as the proposed alignment has
multiple sharp bends and involves an additional length of 603 meters thus the option of taking
water through the tunnel & canal combination to the extent feasible may be explored which will
reduce the length and minimize the bends in the water carrier, reduce the losses and thus will be
more efficient. The new proposed alternative comprised of a Tunnel (1.5km) and open canal
(2.75km).

. The KBLPA, Jhansi had forwarded the proposed modified alignment of the canal with the
recommendations of the TAG to CWC for examination and approval vide email dt 19.6.2025.
CWC suggested to carry out the techno-economic comparison of the two alternatives discussed in
the TAG with respect to the cost, time of construction, cost of land acquisition, etc. to take an
informed decision on the preferred alternative. Accordingly, the matter was deliberated in the 12
TAG meeting held on 28.7.2025 wherein it was decided that KBLPA will carry out desk study
with the available data for cost comparison of the two alternatives i.e. Tunnel of length 1.5 km +
Canal of length 2.75 km vis-a-vis Canal of length 5.89 km; and will prepare L-section
(geological)and designs of the proposed tunnel alignment. It will submit the study report along
with the L- section of the tunnel alignment at the earliest.

. In compliance of the above decision, the Member Secretary apprised that the Desk Study report,
completed on the basis of available data, has been circulated to all members of the TAG along
with TAG-KBLPA meeting notice on 07.08.2025. The same is placed at Annexure-111.

. Subsequently, to expedite the proceedings, on 08.08.2025 the Chairman, TAG requested all the
members to examine the study report and send their opinion for the preferred proposal-1(Tunnel+
Canal combination) or Proposal-2 (Fully open canal) by 11.08.2025.

. The Key points of the aforesaid study were presented during the meeting by the Member
Secretary.
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7. The Chairman observed that the suggestions/comments from the Chief Engineer, Designs

(NW&S), CWC comprehensively addressed all relevant aspects of the study and concurred with
the views expressed therein. The Chief Engineer, CWC further suggested that the views of all
TAG-KBLPA members be formally presented and considered.

. The Member Secretary then presented the views received from TAG-KBLPA members on the

study report for consideration by TAG. The copy of views of the members received via email are
attached at Annexure-1V.

. After deliberations on the views of the TAG members in the meeting, consensus on the following

points emerged:

a) Hydraulically it is feasible to convey the required discharge through a single large-sized tunnel
or through twin smaller-sized tunnels. Both these options shall be cost-intensive and time-
consuming from a construction perspective.

b) The geology of the strata through which the tunnel is proposed to traverse suggests challenging
excavation conditions and potential stability issues during construction.

c) For construction of tunnel, additional geo-technical investigations would be required, which
would further delay the project works.

d) The cost comparison submitted by KBLPA for both the proposals clearly indicated the tunnel
option to be much costlier.

e) The open canal alignment had the operational advantages like easier maintenance, direct
accessibility for inspections, greater flexibility for future upgrades, lower long-term
maintenance cost, etc.

10.All the members preferred the original open canal alignment over the earlier proposed

combination of tunnel & canal alignment.

11.Finally, the Chairman, TAG-KBLPA accepted the recommendation of the members for adopting

the open canal and advised that further action be taken accordingly.
Agenda lem-2: Discussion on the raising the Pond level of Banda Barrage.

Banda barrage envisages to provide water for drinking purpose and facilitate 13000 hectares of
irrigation in Banda district. For which a total of 100 MCM (Drinking water- 40 MCM, Irrigation-
60 MCM) water is required.

For the first time the I&RWRD, Govt. of Uttar Pradesh presented the case to TAG of KBLPA to
consider the raising of the Pond Level form RL 104m to 107 m highlighting the various water
requirement needs. The details regarding the villages impacted due to submergence were also
presented. The details of Barrage storage capacity at various Pond Level were also presented.
Copy of the presentation on Banda Barrage is attached as Annexure V.

The key points submitted by I&WRD, Govt. of Uttar Pradesh for discussion are as follows:
1. The location of Banda Barrage on Ken River (UP) was finalized at RD 64.00 in May 2022 after

joint visit to the site on 20.05.2022. Due to railway bridge upstream, the location of Barrage was
subsequently changed to RD 66.88 m after joint visit on 06.05.2024.
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Subsequently, in detailed survey, the total storage capacity of Banda Barrage was assessed at
55.214 MCM at RL 104m, which is approximately half of the previously envisaged capacity of
107 MCM. Therefore, the use of barrage will only be limited to the supply of drinking water and
no irrigation facility would be available to the farmers. Thus, the state of Uttar Pradesh will not be
fully benefited by Ken-Betwa Link Project.

It was also informed that tentative storage capacity of the proposed Banda Barrage at the new
location is assessed at 85 MCM at RL107.00 m.

I&WRD, Govt. of Uttar Pradesh submitted that on increase of the pond levels from 104m to 107m
the water spread area shall be confined within the banks of river Ken and its contributing nalas.

2. The location of the State of Madhya Pradesh is at some distance from the barrage site; however,
at the proposed pond level (107 m), submergence of six villages within the territory of the
Government of Madhya Pradesh would occur.

3. During discussion, Chief Engineer, WRD, Govt. of Madhya Pradesh, Sagar requested details of
submergence area and comparison with submergence area in the earlier proposal.

4. Shri Vijai Saran, Member TAG, suggested that study to determine the backwater levels at the
various ponds level should be taken up to determine the extent of the fetch and submergence area
using HEC-RAS.

5. Shri V. K. Niranjan, Member, TAG, who has a vast exposure of Bundelkhand region water
resource developments, observed that the water requirement projected in the proposal appears to
be on the higher side. He recommended that the water requirement be carefully reassessed and
incorporated into the proposal after due diligence. He emphasized that several drinking water
schemes are operational in the region, and therefore, the water demand should be re-examined in
coordination with UP Jal Nigam and other relevant agencies, as appropriate. He further suggested
that the Culturable Command Area (CCA) should also be reviewed, considering the presence of
functional pump canal systems currently serving the region’s irrigation needs.

6. Chief Engineer, Designs (NW&S), CWC opined that the pond level of the barrage is normally
finalized by the designers in consultation with the project authority considering the design
requirements, storage planned, regulation of barrage for drinking water, to meet irrigation
requirement, etc. and the State Government’s consent for the area coming under submergence.
Once the detailed proposal for various alternatives is finalized, the same should be brought to the
TAG for deliberations. He also emphasized on expediting the authenticate data collection in
current scenario to fix the pond level which has already been delayed since May 2022 so as to
complete the DPR draft at the earliest.

7. After the discussions, TAG recommended that:

e The water requirement should be reassessed. The details/basis of the same should be
included in the proposal.

e The backwater study for different pond levels shall be undertaken using the HEC-RAS
software.
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e The submergence area details and factual figures should be worked out and proposal should
be shared with the Govt. of Madhya Pradesh for their view prior to placing the matter before
the TAG.

e Various feasible alternatives (at different Pond level) shall be prepared and compared with
their pros & cons, in consultation with the designers, all stake holders and then presented to
TAG.

The meeting ended with vote of thanks to Chair.
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Annexure-I1

List of participants in 13" Meeting of Technical Advisory Group of Ken-Betwa
Link Project Authority on 13.08.2025 online mode
TAG Members
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11.

Shri D.P. Bhargava, Former Director (Technical) NHPC, Faridabad

Shri P.K. Saxena, Former Commissioner (Indus), DOWR, RD&GR

Shri Vijai Saran, Former Chief Engineer, CWC.

Shri V.K. Niranjan, Former HOD & E-in-C, I&WRD, UP

Shri Gyan Prakash Soni, Former Chief Engineer, WRD, MP

Shri Sarbjit Singh Bakhshi, Chief Engineer, Design (NW&S), CWC
Dr. R. Chitra, Director, CSMRS, New Delhi

Shri Raj Kumar Mishra, ACEO(HW), KBLPA, Bhopal.

Shri Shiva Prakash, ACEO(HQ/P), KBLPA, Lucknow

Shri Prabhat Kumar Dubey, Chief Engineer (Design), | & WRD, UP,

Lucknow

Shri T.M. Tripathi, ACEO(Canal), KBLPA, Jhansi

Special Invitees

1.
2.
3.

Shri Baleshwar Thakur, Director General, NWDA, New Delhi
Shri P.K. Dixit, CEO, KBLPA, Bhopal
Shri Devesh Shukla, ACEO(Cons.), KBLP, I&WRD, UP

Other Participants

Shri Neeraj Manglik, Chief Engineer (HQ), NWDA, New Delhi.

Shri R P S Kanwar, Chief Engineer, Dhasan-Ken Basin, WRD, Sagar, MP

Dr. Manish Gupta, Scientist-E, CSMRS, New Delhi
Shri Naveen Gaur, SE, KBLC, WRD, UP

. Shri Ashish Singh Kushwah, Executive Engineer, KBLPA, Jhansi

Shri Nalin Vardhan, Executive Engineer, KBLCCD-1, I&WRD, UP

Shri Mohsin Hasan, Executive Engineer, KBLC, WRD, Baldeogarh, MP
. Shri Amit Tiwari, Junior Engineer, KBLPA, Jhansi

Chairman
Member
Member
Member
Member
Member
Member
Member
Member

Member

Member Secretary
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Remarks of Member-Secretary, TAG-KBLPA

The tender for link canal was prepared on the basis of DPR- 2010 & MoA, KBLPA most of the
things have deliberated in detail & firmed up by experts.

Meanwhile, the draft estimate for the subject works was prepared in December 2024, considering
the original alignment. However, in a review meeting held on 21.11.2024 by JS (RD&PP), the
stakeholder officers requested a change in alignment to KBLPA. Accordingly, JS (RD&PP)
directed the officers of GoMP and GoUP to furnish their proposals expeditiously. As the proposals
were still not submitted, the matter was discussed in a meeting at the Ministry of Jal Shakti (MoJS)
on 21.02.2025, wherein it was directed that the Government of Uttar Pradesh (GoUP) and the
Government of Madhya Pradesh (GoMP) submit their proposals within 10 days.

The final proposal from GoUP was received on 27.03.2025 and from GoMP on 21.04.2025.

On receipt of the proposals, the same were examined expeditiously by KBLPA & submitted to
CWC on 18.06.2025. However, in the portion of Ramnagar which is approximately 5.9 Km stretch
out of 218 km which is being considered in this TAG meeting whether canal as proposed by GoMP
should be constructed or new alternative of tunnel be considered. If canal is considered, the process
of tendering can be done immediately to meet the target of completing the canal to match the
reservoir filling of Daudhan Dam. However, if tunnel is adopted detailed geological and
topographical investigations are needed in this area for which outside agencies would be required
who will take their own time.

Further, it will introduce an element of uncertainty in design, construction and operation, since the
area comprises fragmented granite.

The tunnel option may not save as much money on land acquisition as initially expected. Even
with twin tunnels, we would still need to acquire about 35 meters of land width, so the cost
difference won't be that significant. Any small savings we might get from reduced land acquisition
will likely be cancelled out by the much higher costs of building the tunnel itself.

If we decide to go with the tunnel option, we will need at least six more months for detailed
investigation before we can even start the tender process. This delay might also require us to get a
fresh technical approval, which adds more uncertainty to the project timeline. The tunnel
construction will require specialized experts for the 1.5-kilometer section, which will make the
project much more expensive and complicated.

Overall delay in this decision or adoption of tunnel will delay the completion of link canal. While
the work of dam construction is already undergoing on full pace, the canal completion is also
required to be completed by December 2030 to meet overall goals of the project.

Looking at all these factors, the tunnel option doesn't offer enough benefits to justify changing our
current plans. The small potential savings in land costs are outweighed by higher construction
costs, longer project delays, the need for specialized contractors, and possible approval delays.
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In case of delay of construction of canal, the public of Bundelkhand would be deprived of water
in spite of water storage in Bundelkhand which would not be appreciated by MoJS & Stakeholders.

KBLPA officers supported by PMC has seen the proposals & found it satisfactory.

As per TAG instructions, the desktop study was completed quickly based on existing geological
data from Central Ground Water Board, Ministry of Water Resources & utilizing the service of

PMC for tunnel design and cost comparisons.

Alternative of Open Channel is recommended in 12" TAG meeting for the acceptance.
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Annexure-III


PROPOSAL FOR THE TECHNICAL ADVISORY GROUP FOR

TUNNEL BETWEEN RD 116.1 KM AND RD 125.7 KM OF KEN-BETWA LINK CANAL

1.

Summary

This proposal presents a comprehensive analysis of the feasibility of constructing a tunnel section for
the Ken-Betwa Link Canal between RD 116.1 km and RD 125.7 km. Following recommendations
from the Technical Advisory Group (TAG), techno-economic comparison has been conducted to
evaluate the technical and financial viability of this alternative alignment approach.

2.

Project Background

The Ken-Betwa Link Canal represents a major water transfer infrastructure project,
functioning primarily as a contour canal with limited ridge canal sections. Originating from
the desilting basin downstream of the exit portal of the Upper Level tunnel, the canal spans
218.695 km before out falling into the Barwa Sagar reservoir.

During the 11™" meeting of the TAG held on May 9-10, 2025, in Jhansi, concerns were raised
regarding the proposed canal alignment in the reach between RD 116.1 km and RD 125.7 KM.
The TAG observed that the current alignment incorporated multiple bends and required an
additional construction length. More importantly, the group identified a potential straight route
between coordinates E-323029.938 N-2759607.085 and E-319454.246 N-2760476.974,
which could reduce the alignment length, however requiring approximately 1.5 km of tunnel
construction.

The TAG emphasized that implementing a tunnel-canal combination along this route would
reduce overall length, minimize hydraulic losses through bend elimination, and significantly
improve operational efficiency. This recommendation prompted the present assessment based
on site visits and interactions.

Site Assessment and TAG Deliberations

Following TAG’s initial recommendations, a site visit was conducted on June 7, 2025. The
inspection team comprised the CEO (KBLPA), ACEO (Canal) and officers from the WRD,
GoMP and KBLPA officials. The visit focused on tunnel construction feasibility near
Ramnagar/Charee village in Tikamgarh District. The site visit evaluation observations and
indicated potential technical and financial challenges associated with choosing tunnel
construction in place of open canal.

These findings were subsequently presented during the 12" meeting of the TAG, wherein
critical project timeline concerns were discussed. The TAG agreed that conducting onsite
physical comprehensive geological investigations would necessitate significant time
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investment, potentially delaying the land acquisition & tendering process and subsequent
activities in implementation phases. Given that construction activities at Daudhan Dam had
already commenced in March 2023, any further delays in finalizing the canal alignment would
adversely impact the overall project schedule of canal to deliver the water at Barua Sagar.

iii.  The Chairman clarified that while the TAG had suggested exploring the straight route option
with tunnel consideration during the eleventh meeting, no definitive recommendation had
been formalized. Consequently, the TAG agreed that KBLPA should conduct desktop studies
using available data for cost comparison purposes at the earliest opportunity.

Iv.  Additionally, the TAG advised planning a joint site visit during the TAG meeting to conduct
preliminary site feasibility assessments. This visit would be strategically coordinated with the
next TAG meeting, with site inspections scheduled prior to formal proceedings.

Technical Specifications and Desktop Study Results

I.  The canal reach under consideration has following hydraulic design parameters:

Proposal 1 — Tunnel + Canal Proposal 2 — Fully Open
Canal
Canal Tunnel
RD (Start Point) 116.1 Km + |116.1 Km + 5.1 | 116.1 Km + 4.1 Km
4.1 Km Km
Length 2.334 Km 1.9 Km 5.901 Km
Discharge (m3/s) 76.23 76.23 76.23
FSD (m) 3.44 3.44 3.44
Bed Slope 1:10548 1:5507 1:10548
Canal Bed Level (m) at start | 238.216 238.121 238.216
Canal Bed Level (m) atend | 237.650 237.776 237.650
FSL (m) at start 241.656 241.561 241.656
FSL (m) at end 241.090 241.216 241.090
Bottom Width (m) 13.2 15.50 13.2
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Vi.

The original canal alignment measures 5.901 km, while the alignment with tunnel & canal
combination incorporation would span to 4.234 km, resulting in reduction of 1.667 km in total
alignment length. Longitudinal section analysis indicates the technical feasibility of constructing
approximately 1.900 km of tunnel within the 4.234 km revised alignment.

However, the tunnel construction would require additional infrastructure specific to tunnel
construction including transition structures at both inlet and outlet points, portal construction,
systematic tunnel excavation, support system installation, and concrete lining throughout.

The flow operation in tunnel requires a steeper gradient and significant hydraulic head
compared to the canal. However, since the inlet and outlet levels are fixed, the required
hydraulic head is not available. Therefore, construction of the tunnel in this reach may not be
feasible.

To prevent silt deposition issues, the tunnel flow depth has been considered limited to 3.44
meters, matching the canal's design depth. This constraint necessitates a tunnel bed width of
15.50 meters. However, constructing a single tunnel of 15.50 meters diameter presents
significant technical challenges and may not be practically feasible.

Consequently, the study evaluated twin tunnel configuration with 8-meter diameter
specifications may be considered as an alternative. This approach would provide equivalent
hydraulic capacity while utilizing more conventional tunneling methodologies and equipment.
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Geological Regional Overview

The Bundelkhand region displays a geological succession spanning from Archaean to recent
periods, representing approximately 2.5 billion years of Earth's history. The area is dominated
by the Bundelkhand Granite Complex, radiometrically dated to over 2,500 million years,
comprising coarse to medium-grained biotite and hornblende granites, banded gneisses, and
migmatites with partial melting features indicating high-temperature metamorphic conditions.

The granite complex contains several significant features including massive quartz reefs that
form prominent ridges and affect drainage patterns, dolerite dyke swarms creating structural
weakness zones, and pegmatite veins enriched in feldspar and quartz. Sedimentary formations
overlie the granite basement in places, including the Paleoproterozoic Bijawar Group with
quartzites, phyllites, and carbonates, and the younger Vindhyan Supergroup containing
sandstones, shales, and limestones. The southwestern region features the Bakswaho
Formation with diverse lithologies and Quaternary alluvial deposits in stream channels and
valleys.

Local Geology of Tikamgarh District

Tikamgarh district forms part of the tectonically stable Bundelkhand Massif within the Indian
Shield, where the Bundelkhand Granite Complex constitutes over 90% of bedrock beneath a
thin soil cover. The region's structural stability with minimal tectonic activity since the
Proterozoic indicates moderate seismic risk (Zone 1ll) and limited recent deformation.
Weathering profiles vary with topography and drainage, producing fresh granite at shallow
depths in well-drained elevated areas and deeper weathered zones in low-lying areas.

While the massive granite is generally suitable for tunneling, local discontinuities including
joints, fractures, weathered zones, and intrusions may influence tunnelling project feasibility.
The groundwater exhibits seasonal fluctuation with potential for joint and fracture-controlled
flow patterns.

Hydrogeological Characteristics

Central Ground Water Board investigations reveal that the Palera area when the tunnel is
considered as alternative features dual-porosity systems with water stored in weathered
regolith and transmitted through fractured bedrock, while Jatara area aquifers are controlled
entirely by fracture networks.

These systems exhibit secondary porosity from weathering and fracturing, with permeability
controlled by fracture density, aperture, and interconnectivity. Storage capacity is limited,
depending on fracture volume and weathered zone thickness. The hydrogeological behavior
is complex and heterogeneous, with significant variations in yield and water quality over short
distances, making understanding of this variability crucial for engineering projects that may
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encounter groundwater during excavation.

Geological assessment based on available data and regional understanding indicates that the
study area is predominantly underlain by fragmented Bundelkhand Granite complex that
generally present challenging conditions for tunneling operations due to characteristic heavy
jointing, advanced weathering, and fault systems.

Field reconnaissance conducted during the preliminary site visit revealed substantial rock
stability concerns, primarily associated with extensive rock disintegration and weathering
processes that have compromised the integrity of the bedrock.

Engineering Challenges for Tunneling

Fractured granite in Tikamgarh district presents significant tunneling challenges due to its
complex geotechnical behavior controlled by fracture network characteristics rather than
intact rock properties. Key concerns include rock mass strength deterioration from fracture-
induced weakness planes and potential progressive failure under sustained stress conditions.

Hydrological complications arise from fracture networks creating preferential groundwater
flow paths, leading to enhanced permeability, significant water ingress during excavation, and
elevated pore water pressures that reduce effective stress and contribute to face instability.

Excavation complexities include alternating zones of hard and fractured material requiring
adaptive techniques, potential uncontrolled overbreak, increased tool wear, and reduced
excavation rates with higher costs.

Ground support requirements are extensive, typically involving systematic rock bolting for
mass cohesion, steel ribs in heavily fractured zones, immediate shotcrete application for face
stabilization, concrete lining for final support and waterproofing, comprehensive drainage
systems, and continuous monitoring instrumentation.

Successful tunneling requires comprehensive site investigation including fracture mapping
and hydrogeological assessment, adaptive excavation methods, robust support systems
designed for worst-case conditions, effective water management through drainage and
grouting, and continuous ground behavior monitoring throughout construction.

Financial Analysis and Cost Implications

For a quick and approximate cost comparison, reference data from an upper-level tunnel
project with 8.5 m diameter was utilized as a benchmark. The reference project had an
estimated cost of ¥89.42 crore for a single 8.5 m diameter tunnel spanning 1.871 km length.
Additionally, cost data from a main canal project covering 218.695 km was available, with an
estimated cost of ¥2145.85 crore excluding Cross Drainage structures and land acquisition
cost.
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Based on these reference costs, the unit cost for tunnel construction works out to
approximately 247.79 crore per kilometer, while the canal construction cost is approximately
%9.81 crore per kilometer. Applying these unit rates to the proposed project, the estimated cost
for Proposal 1 would be around %204.90 crore (twin tunnels of 1.90 km - 182 crore and Canal
of 2.334 km - %22.9 crore) and for Proposal 2 would be around %57.89 crores (Canal of 5.901
km).

The analysis reveals that although the Proposal 2 option being 1.667 km longer than the tunnel
route, it would result in significant cost savings of approximately X147 crore, making it about
72% less expensive than the Proposal 1. This substantial cost differential highlights the
economic advantage of the canal option over the tunnel solution for this particular project
alignment. Further, it was the preferred alternative by GoMP also.

Additionally, Proposal 1 requires the construction of an access road to the tunnel inlet, further
increasing the overall project cost.

The financial analysis demonstrates that the tunnel proposal is costlier. The primary cost
savings from reduced canal length are negated by the additional expenses associated with
tunnel construction, resulting in a financially in favored proposition.

Further, the tunnel construction approach would necessitate engaging specialized Road and
Pipeline Construction (RPC) contractors and deploying high-cost tunneling equipment. For
such a relatively short tunnel section, the mobilization and deployment costs of specialized
equipment and expertise may increase the project cost.

Technical Challenges and Risk Assessment

Preliminary geological observations suggest significant concerns regarding rock stability
throughout the proposed tunnel alignment. The presence of weathered and fractured granite
suggests challenging excavation conditions and potential stability issues during construction.
These geological conditions require extensive support systems and potentially more complex
excavation methodologies, further increasing project costs and timeline requirements.

The comprehensive geological investigations essential for accurate tunnel feasibility
assessment are inherently time-intensive, requiring approximately more than six months. This
timeline constraint conflicts with the project's urgent implementation requirements and could
significantly impact the overall Ken-Betwa Link Canal project schedule.

From an operational perspective, tunnel systems offer limited flexibility for future
modifications, expansions, or the incorporation of additional distribution infrastructure such
as tapping points or intermediate structures. Open canal systems, conversely, provide superior
accessibility for inspection, maintenance, and future upgrades, ensuring long-term operational
efficiency and adaptability.
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Furthermore, open canals facilitate straightforward water distribution to adjacent wells, ponds,
and other water bodies through simple regulator installations. Tunnel systems require more
complex infrastructure arrangements for similar distribution capabilities, potentially limiting
the project's broader water management objectives.

Comparative Advantages of Open Canal Systems

Open canal construction offers several operational advantages that merit consideration in the
final decision-making process. The accessibility provided by open channels enables routine
inspection and maintenance activities using conventional equipment and methodologies. This
accessibility leads to lower long-term operational costs and more reliable system performance.

The flexibility inherent in open canal design allows for future modifications, capacity
expansion, and the integration of additional water management infrastructure as regional
requirements evolve. This adaptability represents significant value from a long-term asset
management perspective.

Additionally, open canals support distributed water management through simple offtake
structures, enabling local water supply to agricultural areas, groundwater recharge facilities,
and community water systems along the alignment. This distributed benefit maximizes the
project's socioeconomic impact and supports broader regional development objectives.

Costing Conclusions:

The comprehensive desktop studies conducted in response to TAG recommendations indicate
a preference for maintaining the original open canal alignment over the proposed tunnel
alternative. While the tunnel option offers reduced alignment length through bend elimination,
the associated technical challenges, financial implications, and operational constraints present
significant concerns.
The total estimated construction costs for the two proposals are as follows:

e Proposal-1 (Tunnel + Canal combination): ¥204.90 crore

e Proposal-2 (Fully Open Canal): *57.89 crores
The geological uncertainties, requirement for specialized construction expertise, limited
operational flexibility, and extended investigation timeline collectively suggest that the tunnel
option may not align with the project's immediate implementation requirements and long-term
operational objectives.

However, the site visit of TAG members whoever feels to visit as recommended by the TAG
Chairman is suggested.

The final proposal emphasizes proceeding with the original canal alignment to ensure
preserving project timeline integrity and implementation readiness.

**k*k
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Annexure-1V

Shri Sarbijit Singh Bakhshi,
Chief Engineer,
Designs (NW&S), CWC
&
Member-TAG


Annexure-IV


Examination of note on techno-economic comparison of constructing a tunnel
section for the Ken-Betwa Link Canal between RD 116.1 km and RD 125.7 km
instead of proposed open channel submitted by KBLPA

This has reference to the MOM of the 11th TAG meeting held on 9&10 May 2025
wherein the technical review of the proposed modified alignment of KBLC was carried
out by TAG of the KBLPA. The TAG agreed to the proposal of Govt of MP for all the
reaches except for RD 116150m to 125622m (village Ramnagar). The two alternatives
presented for this reach discussed in the TAG were (1) Canal: 5.89 km and (2) Tunnel:
1.5 km + Canal :2.75km.

After due deliberations the TAG gave the following recommendation:

“The TAG noted that alignment proposed has multiple sharp bends and involves an
additional length of 603 meters. The TAG also noted that there could be a straight
route between coordinates E- 323029.938 N-2759607.085 and E- 319454.246 N-
2760476.974, which would reduce the length of alternate alignment significantly.
However, this route involves tunnel in around 1.5 km reach which may be feasible. In
the light of this, the TAG suggested that the option of taking water through the
tunnel/canal combination to the extent feasible may be explored between coordinates
E-323029.938 N- 2759607.085 and E-319454.246 N- 2760476.974. This will reduce
the length and minimize the bends in the water carrier, reduce the losses and thus will
be more efficient.”

Subsequently, in the 12th TAG meeting, held on 28.7.2025, it was decided that for
evaluating the proposal of Tunnel of length 1.5 km + Canal of length 2.75 km vis-a-vis
Canal of length 5.89 km, KBPLA shall prepare a detailed note on techno-economic
comparison of both the alternatives with respect to the cost & time of construction,
cost of land acquisition, etc. alongwith the geological L-section and preliminary
designs of the tunnel. These details shall be presented to TAG in its next meeting for
deliberation and selecting the suitable alternative amongst the two.

Accordingly, Member Secretary TAG vide email dt 7th Aug 2025 shared the requisite
details to all the Members for their consideration. The note annexed with agenda of
13t TAG meeting has been examined and the observations are as follows-

(i) With constraints of parameters such as fixed discharge (76.23 cumec),
predetermined tunnel entry and exit points (slope of tunnel), the need to match
the gradient of the tunnel with that of the canal, it is hydraulically feasible to
convey the required discharge only either through a single large-sized tunnel or
through twin smaller-sized tunnels. However, both these options shall be cost-
intensive and time-consuming from a construction perspective.

(i) It is also mentioned in the note that the CEO (KBLPA), ACEO (Canal) and
officers from the WRD, GoMP and KBLPA officials visited the site to evaluate
the feasibility of construction of tunnel near Ramnagar/Charee village in
Tikamgarh District. The team after inspection of the site observed and indicated
potential technical and financial challenges associated with choosing tunnel
construction in place of open canal.
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(iii)

(iv)

(v)

Further, it has been mentioned in the note, that the geology of the strata through
which the tunnel is proposed to traverse comprises of weathered and fractured
granite and suggests challenging excavation conditions and potential stability
issues during construction. To confirm the above, additionally geo-technical
investigations would be required for the tunnel design, which would further add
to the time requirement of the project.

The cost comparison submitted by KBLPA - for Proposal 1 is about ¥57.89
crores (Canal of 5.901 km) and for Proposal 2 is approx ¥204.90 crore (twin
tunnels of 1.90 km - %182 crore and Canal of 2.334 km - ¥22.9 crore). However,
the cost of land acquisition in case of proposal 1 has not been considered.

Furthermore, the proposal 1-open canal alignment has the operational
advantages like easier maintenance, direct accessibility for inspections, greater
flexibility for future upgrades, lower long-term maintenance costs and at the
same time flexibility in allowing discharge adjustments as demand evolves in
future, requires serious consideration.

From the above information/data submitted by KBLPA, it is inferred that the proposal
-2 (tunnel + canal), though hydraulically feasible, is cost-intensive and time-consuming
from the construction perspective. The difference in construction cost of the two
proposals, as submitted by KBLPA, is appreciable though the land acquisition cost
(not considered) may narrow down this difference in the total cost.

Therefore, in view of the above it is opined that the TAG may consider and opt for the
open channel alternative-1 considering the advantages of open canal and constraints
in hydraulic design of the tunnel in the instant case.

Sarbijit Singh Bakhshi

Chief Engineer, Designs (NW&S), CWC
Member TAG of the KBLPA.
11.08.2025



Shri Gyan Prakash Soni,

Former Chief Engineer,
WRD, MP

&
Member-TAG



Re: Meeting Notice of 13th Meeting of Technical Advisory Group of Ken-Betwa Link Project
Authority on 13.08.2025 & 14.08.2025 at Jhansi

31 emails

Gyan Prakash Soni < gpsoni42@gmail.com >
Mon, 11 Aug 2025 12:49:29 PM +0530

The calculations for the approximate cost calculation of the tunnel has been made by me
which is roughly 101 cr. The proposal incidentally avoids construction of two MDR Bridges
and two culvers/syphons. My only suggestion is not to push through things but to have
comprehensive technical review as well as economic criteria is also important to a fair
degree. We have examples here that the tunnels constructed cor canal have been running
successfully for past 25 to 40 years with zero maintenance whereas at atleast one lining
réplacement in canal occurs in 15 to 25 years. This canal is aligned along the foothill in
parts which is going to face huge problems unless permanent drainage on the adjoining
banks are not made, which i an sure wouldn't be the part of directives in the tender, if costs
are to be compared both the proposals should be brought to same level of competency.

Regards
G.P.Soni

On Mon, Aug 11, 2025 at 12:00 PM Pradeep Saxena <saxena.pk@gmail.com> wrote:

Regards,

G. P. Soni
Sir



Shri Pradeep Kumar Saxena,

Former Commissioner(Indus),
DoWR, RD&GR
&

Member-TAG


R


Re: Meeting Notice of 13th Meeting of Technical Advisory Group of Ken-Betwa Link Project
Authority on 13.08.2025 & 14.08.2025 at Jhansi

29 emails

Pradeep Saxena < saxena.pk@gmail.com >
Mon, 11 Aug 2025 12:00:46 PM +0530

Sir

The tunnel option may not save as much money on land acquisition as initially expected.
Even with twin tunnels, we would still need to acquire about 35 meters of land width, so
the cost difference won't be that significant. Any small savings we might get from reduced
land acquisition will likely be cancelled out by the much higher costs of building the tunnel
itself.

If we decide to go with the tunnel option, we will need at least six more months for detailed
investigation before we can even start the tender process. This delay might also require us
to get a fresh technical approval, which adds more uncertainty to the project timeline. The
tunnel construction will require specialized experts for the 1.5-kilometer section, which will
make the project much more expensive and complicated.

Looking at all these factors, the tunnel option doesn't offer enough benefits to justify
changing our current plans. The small potential savings in land costs are outweighed by
higher construction costs, longer project delays, the need for specialized contractors, and
possible approval delays.

For the final technical decision, we should rely on the Central Water Commission's expert
recommendations on this matter.

Sent from my iPhone

On 11 Aug 2025, at 11:57 AM, Vijai Saran <vijaisaran42@gmail.com> wrote:




Shri Vijai Saran,
Former Chief Engineer,
CWC
&
Member-TAG



Sir,

As per the Desk Study submitted by KBLPA, the cost of construction of
proposal-1{ canal+tunnel} is about Rs 204 Cr while that of proposal-2( only
canal) is Rs 57 Crores. Further, ACEO, Canal has informed that cost of Land
Acquisition is roughly Rs 10 crores and hence will not affect cost comparison
hetween the two alternatives.

However, KBLPA may ensure that cost estimate includes all components and if
any CD works are avoided in the tunnel option, the same should be duly
accounted for.

As per the Desk Study submitted presently, the proposal -2 is quite economical
and hence may be considered.

Regards

Vijai Saran,
Member, TAG

On Fri, Aug 8, 2025 at 3:06 PM Vijai Saran <yjjaisaran42@gmail.com> wrote:
Sir,
| have gone through the desk study submitted by KBLPA,

Comments on the Desk study is given below:

1) The cost comparison shows only the cost of construction. In order to
choose between the two alternatives the total cost of both alternatives must
be furnished. The cost of land acquisition for both proposals are not given in
the desk study and same should be furnished.

2) The design calculations for arriving the size of the twin tunnel to carry a
discharge of 76 cumecs may be shared for further examination.

After receipt of the above information, it would be possible to select the
preferred option.

Regards
Vijai Saran

On Thu, Aug 7, 2025 at 4:48 PM Trinetra Mani Tripathi <aceocanal-
kblpa@gov.in> wrote:

Sir/Madam,

Please find notice for 13th meeting of Technical Advisory Group of
Ken Betwa Link Project Authority (TAG-KBLPA) under the Chairmanship of
Shri D. P. Bhargava, Former Director, (Technical)}, NHPC, Faridabad which
is proposed to held on 13.08.2025 & 14.08.2025 af 11:00 hrs at Jhansi.

ACEOQ(Canal)



Shri Raj Kumar Mishra,
ACEO(HW),

KBLPA
&
Member-TAG



Fwd: Re: Meeting Notice of 13th Meeting of Technical Advisory Group of Ken-Betwa Link
Project Authority on 13.08.2025 & 14.08.2025 at Jhansi

30 emails

Raj Kumar Mishra < aceohwbpl-kblpa@gov.in >
Man, 11 Aug 2025 12:44:56 PM +0530

Sir,

I have gone through the desk study done by Canal Unit of KBLPA, There is significant cost
difference between the two options. Even if there had been less difference or no difference in
cost, still open canal option would have been better. For tunnel excavation certain
investigations are required for which 4-6 months will be required. Further, there are intangible
benefits of the open canal eg improvement in ambience, ground water table improvement,
availability of water for drinking to animals and fulfilment of aspirations of local people. Hence,
I find open canal option better.



Shri Prabhat Kumar Dubey,
ACEO(DP),

KBLP, IWRD
&
Member-TAG



Proposal for the technical advisory group for tunnel between RD 116.1 km and RD 125.7
km of Ken-Betwa link canal

PRABHAT KUMAR DUBEY < aceo.dp.kblpup@gmail.com >
Sun, 10 Aug 2025 7:05:34 PM +0530

Dear Sir,

Some observations after the perusal of the Proposal for the technical advisory group for
tunnel between RD 116.1 km and RD 125.7 km of Ken-Betwa link canal:

1) In the Technical Specifications and Desktop Study Results it is mentioned, “The flow
operation in the tunnel requives a steeper gradient and significant hydraulic
head compared to the canal. However, since the inlet and outlet levels are fixed, the
required hydraulic head is not available. Therefore, construction of the tunnel in this
reach may not be feasible.”

As per my understanding, by maintaining the slope envisaged in the original alignment for
the open channel in the 1st alternative (open channel plus tunnel) which is 1,600 m shorter than the
2nd alternative (open channel only), the gradient saved in the shortened length can be transferred to
the tunnel portion, allowing it to be made steeper. So, this point needs consideration,

2)  In the cost analysis, the value of land saved due to the reduced length in the lst
alternative (open channel plus tunnel) and for the tunnel (in case land is not required to
be acquired) has not been considered. The cost of the land is assumed to be
within 10 crore.

In conclusion, the overall techno-economic feasibility report, based on the reconnaissance
survey and primary investigation, is comprehensive and conclusive. As noted in the repert, the
original alignment offers several advantages in addition to adherence to the project schedule. I find
the report satisfactory and, on that basis, support the original alignment, i.e., the open canal.

Thanks and regards.

Prabhat Kumar Dubey

ACEO, DP

KBLP, IWRD

Lucknow



Shri V.K. Niranjan,
Former HOD & E-in-C,
I&WRD, UP
&
Member-TAG



Based on the inputs provided, comments are as follows

By adopting Canal+ tunnel alignment, there is reduction of about 1.73 km in
alignment length. The longitudinal slope of tunnel is 1:5507. However, Canal after
the Chainage 4.237 km of Canal and tunnel alignment and 5.901 km of fully open
Canal alignment (Though not provided in the inputs) assuming that remains the
same, the advantage of increased slope in Canal and tunnel alignment does not carry
much significance.

Given that tunnel will involve many other complications given fractured granite in
Tikamgarh district rather than intact granite, Ingress of water during excavation and
pore water pressure. This alignment will also involve construction and operational
challenges. At the same time increased cost of about 204.90 cr makes the proposal
much weaker for consideration.

Fully open Channel alignment will have increased length of about 1.73 km.
However, this proposal involves many bends and increased length, resulting in some
head losses. However, cost of fully open. Channel alignment is considerably less
saving around 147 crore This factor is very significant in consideration of selection
the Channel alignment. Fully open Canal alignment will also have comparable much
simpler construction, and after construction, operation and maintenance will also be
much easy and uncomplicated.

Therefore, in my view, fully open, channel alignment should be adopted instead of
Canal and tunnel alignment.
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Irrigation and Water Resources Department,
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FINALISING POND LEVEL OF BANDA

BARRAGE

Dated : 13.08.2025
ACEOQ, Ken Betwa Link Canal (Construction),Jhansi
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Ken Betwa Link Project
 Ken-Betwa Link Project (KBLP) 1s India's first river interlinking
project, designed to transfer surplus water from the Ken River to the

water-deficient Betwa River basin.

Aim of Project

The project aims to address water scarcity in the Bundelkhand
region, which spans parts of Madhya Pradesh and Uttar Pradesh to

provide water for drinking and 1rrigation

KEN BETWA LINK PROJECT
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Index Map of Ken-Betwa Link Project (UP Comgonent)
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Banda Barrage

Purpose

* To provide water for drinking purpose and facilitate 13000 hectares
of 1rrigation in Banda district. For which a total of 100 MCM
(Drinking water- 40 MCM, Irrigation- 60 MCM) water is required

KEN BETWA LINK PROJECT
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Location of Banda Barrage

A joint visit of officers of CWC, IWRD, NWDA and KBLA was held
on 20.05.2022 for finalising the location of Banda barrage

In a meeting on 30.05.2022 at CWC New Delhi, location of Banda
Barrage was finalised at RD 64.000 on Ken river.

Lat/Long- 25°28'47.09" N and 80°18'48.48” E (between Bhuragarh
Bridge and CWC Gauge site)

KEN BETWA LINK PROJECT
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New Location of Banda Barrage

Reason

* Due to apprehension of interference of affluxed water level of Barrage
with the sill level of upstream railway bridge deck.

New Location

* A jont visit of officers of CWC, NWDA, CSMRS, GSI, IWRD UP,
IWRD MP, and KBLA was held on 06.05.2024 for finalising the
location of Banda barrage at RD 66.800 on Ken river (2.8 km u/s of old

location s ot
— oR® -




Of three alternatives, 5th CS was found most suitable




Reasons for selecting 5th CS
for Barrage construction

* No issue of interference of uﬁiﬁb :
construction bridge due to afﬂ

water level
e Stable and firm banks

* Nearly straight reach of the river




Point of Concern

In detailed survey, the total storage capacity of Banda Barrage was
found 55.214 MCM which is nearly half the previously envisaged
storage capacity of 107 MCM

The use of barrage will only be limited to the supply of drinking water.

No 1rrigation facility would be available to the farmers.

Thus the state of Uttar Pradesh will not be fully benefited by Ken-
Betwa Link Project.

KEN BETWA LINK PROJECT
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Barrage storage capacity at various Pond Level
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Clearly water level of Ken river will
remain within the banks (from pond
level 104m to 109 m)




Barrage storage capacity at various Pond Level

L/B-110.00, R/B- 111.00

Clearly water level of Ken river will
remain within the banks (from pond
level 104m to 109 m)
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Submergence Area distribution (in ha)

Submergence area at various Pond Level

Land Type
104.00 m | 105.00 m [ 106.00m |107.00 m

Total Submergence 1209.04 1270.29 1397.43 1494.47

(-) Between banks 1144.84 1175.21 1247 1324.13

(-) Forest Area 2.1 3.0 4.2 5.6
Balance Area 62.1 91.08 146.23 164.74

* Residential Area 0.15 0.035 0.59 0.67

(Building, Roads, Bridges)

* Barren/ Fallow Land 9.633 13.28 22.99 32.65

* Agricultural Land 52.316 70 119 121.1

* Nala 8.45 3.625 10.31
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How MP would be benefitted by raising Pond level

Assured availability of water throughout the year

Groundwater recharge

Availability of drinking water via underground drinking water schemes
Improvement in water quality

Animal husbandry

Tourism

Economic Development

As a result of strengthening the banks of Ken river, transport facilities
will be developed for the regional people
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Affected
Villages

Villages on Left Side

Durendi (UP)
Daulatpur (UP)
Parei (MP)
Barwa (MP)
Parwar (MP)
Mawai (MP)
Thakura (MP)
Khurdhana (MP)
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Villages on Right Side

Hatheti Purwa (UP)
Gancha (UP)
Madhopur (UP)
Manipur (UP)
Ragol (UP)
Gobindpur (UP)
Pitampur Jarar (UP)
Naurangabad (UP)
Bahadurpur (UP)
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3. Parei (MP)

Submergence Area
Parei Village_ Gaurihar Tehsil__Chattarpur MP(left)

Contour Line 104
Contour Line 105

Contour Line 106
Contour Line 107
Contour Line 108

P




Left Side

. Barwa (MP)

Submergence Area

Contour Line 104

-
-

pur MP(left)

il_ Chattar

Gaurihar Tehsil_!

Bauwa Village

Contour Line 105
Contour Line 106

Contour Line 107
Contour Line 108

-
- >

-
-

-
-_=
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S. Parwar(MP) B ~ Left Side

Contour Line 105

Submergence Area 5 A
Parwar Village_Gaurhar Tehsil_Chattarpur MP(left) F - B < Drai ~— 205 -

3 : . = P ¥ 5 : ¥ Contour Line 106

: Contour Line 107

5= ~ ~ - - g 3.,' - . o —
S ' e - Contour Line 108
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6. Mawai (MP) B Left Side <

Contour Line 105

Contour Line 106
Contour Line 107

[Submergence Area
Contour Line 108

4 mMawai Village_Gaurihar Tehsil_Chattarpur MP(left)
; e !",

nw
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Contour Line

7. Thakura (MP) o ‘ | ft Side

Contour Line

: ' ) e J . e 5 Contour Line
== e e — - A ; = gl ; ¥ Contour Line 107
Contour Line 108

B
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8. Khurdana (MP) _' ~ Left Side

.
j Submergence Area : _
hurdhana Village_Gaurihar Tehsil_Chattarpur MP(left) @ - f_ = - 2NN T 7 ¥ Z % Contour Line 104
2 T~ & : 3. - . n : \"- : Contour Line 105
-t o 3 g A = : Contour Line 106
Contour Line 107

~ ‘-‘, — b B -
— = Tty - Contour Line 108




9. Fatehpur (MP) o Left Side .

Contour Line 105

Submergence Area _ L
Fatehpur Village Gaurihar Tehsil_Chattarpur MP (left) ' s % —— {

2t S = Contour Line 106

g Contour Line 107

S Ly B . - n 8 Contour Line 108
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1. Hatheti Purwa (UP)

Contour Line 104

_ _ _ Contour Line 105
> - - o : o # D - ¥

s \ . by 2 e e ¥ z £ - = S L35 ; Contour Line 106

" g = S ’ e - e e - Contour Line 107

Contour Line 108

Submergence Area
HathethiPurwa Village Banda Tehsil _UP (Right)
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Gancha (UP)
Submergence Area

Gancha Village

2




3

SN
7N
&
nEx
e
=

~=
RiE T &
4

Contour Line 104
Contour Line 105
Contour Line 106
Contour Line 107
Contour Line 108

-
>

-
-

-

ht Side

Rig

-
“J
-
w
=)
e |
a
=
=
-
=9
-
@
=
-
=

99.404m"

Prain 03
= ‘?-49

-UP (Right)
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Submergence Area
Madhopur Village_Naraini Tehsil
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Right Side

Legend
Contour Line 104
Contour Line 105
Contour Line 106
Contour Line 107
Contour Line 108

4. Manipur(UP)

Submergence Area
Manipur Village_Naraini Tehsil_Banda-UP (Right)
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5. Ragol (UP) e o ~__Right Side

Aty

Legend !

« | . Contour Line 104 &
o« Contour Line 105

« » Contour Line 106
Contour Line 107
Contour Line 108
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6. Gobindpur (UP)

—
Submergence Area

Gobindpur Village_Naraini Tehsil_Banda-UP (Right)

-
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-
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Right Side

— Legend
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Contour Line 104
Contour Line 105
Contour Line 106
Contour Line 107
Contour Line 108
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7. Pitampur Jarar (UP)

Submergence Area :
Pitampur Village_Naraini Tehsil_Banda-UP (Right) ,‘. - - ) F

= -,.gi = - -3 A -y F : v Contour Line 105

Qo= ) ’ ; ;- - - . 2 . Contour Line 106

‘ - = ¢ . Contour Line 107

Contour Line 108




Right Side

Legend

8. Naurangabad (UP)

Submergence Area P ' | |
% = ‘ A <« Contour Line 104
M S Contour Line 105

RN FELENT TSl ' ' ' :
2 p = st » - -G s 5 : > Contour Line 106
e 3 - = 3 e 5 y Contour Line 107

Contour Line 108

Naurangabad Village__Naraini Tehsil_Banda-UP (Right)




_Right Side <

=3 . = Legend

9. Bahadurpur (UP)
B = Contour Line 104

Submergence Area EEp g |
Bahadurpur Village_Naraini Tehsil_Banda-UP (Right) & = e RN

z 2 == — . o g "+ Contour Line 105
= - = : . % 5 Contour Line 106

Contour Line 107
Contour Line 108
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B Legend
ﬁ‘ e <= Contour Line 104
= = 5 ‘ o+ Contour Line 105
3 ‘. 3 = : = £ i i £¥=s - e > & . 5 o« Contour Line 106
: e .- o 3TN i W Contour Line 107
Contour Line 108

10. Mariyan Kewat (UP) ‘ ~ Right Side

Submergence Area
MariyanKewat Village_Naraini Tehsil_Banda-UP (Right)




11. Nlhalpur (UP) o nght Side ;;—

Submergence Area - o S " =%, ; :

- . . ‘ ES i - e B2 <« Contour Line 104
: S : > 4 > Contour Line 105
: N Contour Line 106

! Nihalpur Village_Naraini Tehsil_Banda-UP (Right)
; : ~ { o S Z 3 Contour Line 107
: )¢ *= Contour Line 108
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