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1. Proposed expansion of NH 24 between Bhaniyawala and Rishikesh (Two lane
to four lane):

The State Highway 24 (SH 24) between Bhaniyawala and Rishikesh passes through important
wildlife habitat of Badkot and Rishikesh ranges of Dehradun Forest Division (Dehradun FD).
Currently this a two-lane state highway. The National Highway Authority of India (NHAI) is
proposing to expand this road in to a four-lane highway. This road expansion will impact two
critical wildlife areas (Fig. 1).

O S

ons |

Between Bhaniyavwala (o Ranipokhari;
Sertion 2 (Between Raripohar ¢

P

Figure 1: Critical wildlife movement sections on SH24

1.1. Bhaniyawala to Ranipokhari (near Jolly grant)

The road near Jolly Grant Airport (3.800 to 6.200) passes through an important connectivity
between Thano and Barkot ranges of Dehradun FD. This bottleneck is the sole connectivity
between these two ranges and critical for wildlife movement.



Figure 2: Image showing important connectivity between Thano and Badkot range near Jolly
Grant Airport

1.2. Ranipokhari to Natraj Chowk, Rishikesh

The road between Ranipokhri and Natraj chowk, Rishikesh (10.000 to 18.000) passes through
dense Sal and mix forest patches. This forest patch is a vital link for the wildlife movement
between the Shivpuri range of Narendranagar FD and the Badkot and Rishikesh ranges of
Dehradun FD. '

Figure 3: Road passing through critical wildlife habitat between Ranipokhari and Rishikesh

2. Inventory study in Dehradun FD

In the Dehradun Forest Division, the WWF-India undertook an extensive inventory study that
included sign surveys, camera trapping, and line transects, vegetation sampling and human
disturbance index. Along with our inventory survey, our team noted important habitats such as
wetlands, grasslands, lantana eradication, wildlife corridors, and animal underpasses on road
network throughout the field work.



Figure 4: View of 100 foot fire line near anti-poaching camp between Badkot and Rishikesh range, an
important elephant crossing route (16.200).

Rishikesh and Badkot ranges are eastern most ranges of Dehradun Forest Division. These ranges
are mostimportant ranges and serves as a corridor for movement of many wild animals, including
leopards, elephants and tigers. The habitat is dominated by Shorea robusta (Sal), along with other
species such as Terminalia tomentosa (Sen), Haldina cordifolia (Haldu), Terminalia bellirica
(Baheda), Holoptelea intergrifolia (Kanju), Lagerstroemia parviflora (Dhaudi), Mallotus
philippensis (Rohini), Trewia Nudiflora (Gutel), Syzigium cumini (Jamun), Aegle marmelos (Beal),
Albizia procera(Siras). Understory vegetation is formed by Clerodendrum viscosum (Kadu),
Ehretia livis {Chamrod) and Justicia adhatoda (Baasa) as well as many patches of Lantana
camara.The terrain is generally plain. This area has a lot of perénnial and seasonal streams. The
Jakhan and Song rivers, along with several smaller streams, run across theses ranges, supplying
water for animals and local people. The Chadrabhaga River separates the Badkot and Rishikesh
ranges from the Narendranagar Forest Division.



Figure 5: Image showing team doing sign survey in Badkot range.

As part of inventory study, camera trapping exercise in Barkot and Rishikesh ranges were
undertaken between November and December 2021. A total of 56 pairs of camera traps were
deployed in these ranges. An effort of 260 Km was made during the sign survey exercise to
document presence of carnivores in these range. We also overlaid 16 line transects to estimate
the prey population.

Figure 6: Camera trap locations in Badkot, Rishikesh and Thano ranges




3. Results of Inventory study:
3.1 Results of camera trapping

During camera trapping exercise we captured several important species in Thano, Badkot, and
Rishikesh ranges. The most important species captures in camera traps was tiger. We captured
tiger presence in all these three ranges. Other important species captured on camera traps
were elephants, leopard, hyena, sambar, chital, barking deer, leopard cat, jackal, and small
Indian civet.

Figure 8: Elephant captures from camera trap exercise
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Figure 9: Leopard captures from camera trap exercise

Figure 10

: Sambar capture from camera trap exercise
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Figure 11: Chital captures from camera trap exercise

Figure 12: Barking deer captures from camera trap exercise
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Figure 15: Small Indian civet capture from camera trap exercise
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Figure 16: Striped Hyena captures from camera trap exercise



3.2 Sign survey results

We documented frequent signs of Elephants and Leopards from Badkot, Rishikesh and Thano
ranges. A total effort of approximately 260km was made for this exercise in both the ranges.

Figure 17. Elephant and Leopard signs noted during sign survey exercise.

4. Documentation of wildlife presence near road:

During our intensive camera trapping and sign survey exercise, we noticed substantial animal
signs all along the SH 24 between Ranipokhari and Rishikesh. To identify animal movement, we
had deployed a few camera traps close to the highway, and the results were quite remarkable.
These camera traps captured images of tigers, elephants, leopards, and other prey species.

Figure 18: Image showing elephant movement route between Shivpuri range of Narendranagar FD and
Badkot range. (NHAI - 16.200 ~ 16.300)



4.1. Bhaniyawala to Ranipokhari (near Jolly grant)

During camera trapping and sign survey exercise we noticed several evidences of elephants and
other species in this section. We got pictures of elephants, leopards, sambars, chitals, and other
wildlife (Fig 20). We also photo captured a male tiger on in camera traps near this highway.
During sign survey we got elephant and leopard sign in a culvert below this road (Fig 19).

Figure 19: Elephant signs documented under culvert in between Bhaniyawala and Ranipokhari in SH 24 near
Jolly Grant Airport. (Road section —5.500 - 5.600)

Figure 20: Wildlife photo captured in Majri beat (Badkot range) in close vicinity of road section (5.500 to 5.600)



4.2. Ranipokharito Natraj Chowk, Rishikesh

This section is important wildlife habitat and crucial connectivity for wildlife movement. During
our camera trapping and sign survey exercise we documented presence of tiger, elephant,
leopard, sambar, chital, barking deer and hyena (Fig. 21).

ngure 21: Elephants images near Ranipokhari SH24. (Road section - 16.200 — 16.300)

5. Suggested mitigation measures to minimize the impact of road expansion on
wildlife

5.1 Proposed underpass for elephant movement by NHAI and other mitigation measures

NHAI have proposed four underpasses in critical wildlife movement areas between Ranipokhari
and Natraj Chowk, Rishikesh to facilitate movement of elephant and other species (Table 1).

Table 1. Details of proposed elephant underpasses by NHAI.

Elephant Opening Vertical Clearance (m) | Vertical clearance more than 7 m
Pass No | from to Length(km) Minimum | Maximum | from | to length (km)

1| 10.800 | 11.500 0.700 1.93 11.15 | 10.800 | 11.360 0.560

2| 12.280 | 12.660 0.380 6.03 8.13 | 12.310 | 12.630 0.320

3{13.900 | 14.380 0.480 4.8 9.49 | 13.930 | 14.330 0.400

41 16.670 | 17.430 0.760 4.49 7.87 | 16.820 | 17.350 0.530

Total 2.320 Total 1.810

In addition to underpasses, NHAI has also proposed for physical barriers to channelize wildlife
movement and prevent road accidents, sound barriers and other safety provisions such as
signages, speed control devices to minimize the impact of road widening.



5.2 Suggested additional mitigation measures and modifications

In proposed expansion (two lane to four lane) of existing road between Bhaniyawala to Rishikesh,
we have following suggestions. These suggestions are based on inventory study recently
conducted in the Badkot and Rishikesh Ranges, results of which are mentioned in the previous
sections.

Table 2 Wildlife presence in different road sections and suggested modifications in mitigation
measures.

Leopard, ieopard
cat, Hyena, Jackal,
Sambar, Chital,
3.800 to 6.200 | Barking deer Nil 4.300 to 6.100 Nil

Tiger, Leopard,
Hyena, Sambar,

10.100 to Chital, Barking

12.000 deer 10.800 to 11.360 | Nil 11.800
Elephant, Tiger,

12.000 to Chital, Barking

14.000 deer 12.310t012.630 | Nil ‘ 13.100, 13.600

Elephant, Tiger,
Leopard, Jackal,
14.000 to Chital, Sambar,
16.000 Barking deer 13.930 to 14.330 | Nil 15.300,15.700
Elephant, Tiger,
Leopard, Jackal,
"16.000 to Chital, Sambar,
18.000 Barking deer 16.820t0 17.350 | 16.100 to 16.520 17.300, 17.700

e Inroad section between Ranipokhari to Natraj Chowk, Rishikesh (10.000 to 18.000), NHAI has
proposed four underpasses for elephant movement. Locations of three underpasses are
appropriately aligned with wildlife movement. In the course of the inventory study WWF
documented frequent elephant movement near road section between 16.200 to 16.300.
Therefore, it was suggested to slightly change the location of proposed underpass, which is
currently between 16.820 to 17.350. This shall be constructed between 16.100 to 16.520 with
minimum clearance of 7 meters to facilitate the elephant movement (Table1).



We recommend to construct culverts at five places between proposed underpasses to
facilitate the movement of large cats, such as tigers and leopards and other wildlife (jackals,
leopard cats, porcupine, wild boars, sambar and chital). Minimum height of these culvert
should be 3m above the ground and width 3.5 m width (Table 1). Additionally, hume pipes
(ideally 900 mm diameter) shall be provided to facilitate movement of reptiles, amphibians
and other smaller fauna.

The road section between Bhaniyawala to Ranipokhari, near Jolly Grant (3.800 to 6.200) is
very critical for wildlife movement. We have documented many important wildlife in this
section. This section is also being frequently used by elephants. Therefore, it is essential to
provide underpass in this road section (Table 2).

5.3 Joint survey by the officials of Uttarakhand Forest Department, NHAl and WWF
representatives to suggest mitigation measures and modifications

On 7t july 2022, a joint survey was conducted by the officials of Uttarakhand Forest Department,
NHAI and WWF representatives, vide office of the CWLW, Uttarakhand, letter number 54/ 12-1;
dated 6™ July 2022, to evaluate and finalize the suggest wildlife mitigation measures and
modifications to the existing plan.

Participants —

Dr. Parag Madhukar Dhakate, IFS — Chief Wildlife Warden, Uttarakhand

Mr. Pankaj Kumar Mourya, IES — Project Director, NHAI

Dr. Anil Kumar Singh, Team Leader-TAL WWF

Mr. Swapnil Anirudha Wayal, IFS — Dehradun Forest Division

Mr. N.L. Dobhal — Range Forest Officer, Thano Range, Dehradun Forest Division
Mr. Ashwani - Site Engineer NHAI

Mr. R. S. Sharma — Advisor, DPR Consultant NHAI

Mr. Rajiv Kumar Singh — Manager, AAl

O NGO R WN

Suggested Modifications —

1. Suggested underpass for elephant and other wildlife movement between Bhaniyawala to

Ranipokhari (near Jolly grant) ‘
The road section between Bhaniyawala to Ranipokhari, near Jolly Grant (5.350 — 6.200) is very
critical for wildlife movement. We have documented many important wildlife movements in
this section. This section is also being frequently used by elephants. Therefore, it is essential
to provide underpass in this road section. PWD is already in process of construction of a
bridge over the Jakhan River. It was observed that the current structure that is being
constructed by PWD in the elephant movement area, would block the elephant and other
wildlife movement through this section. It was decided to provide openings for movement of
elephant and other wildlife in airport side approach of the bridge. The height of the openings
should be as per the WIi guidelines (6-8 mtrs height). The length of the openings should be
minimum 60 mtrs.



Figure 22: Under construction PWD bridge over the Jakhan River: The airport side approach of the
bridge.

Figure 23: Under construction PWD bridge over the Jakhan River.

The new bridge which will be constructed by NHAI parallel to this bridge, should also provide
a sufficient passage for elephant movement in the river section, as well as in airport side
approach of the bridge as per the Wi guidelines (Height of the openings shall not be less than
6-8 mtrs). The length of the proposed bridge on the airport side should be extended by at
least 60 mtrs.

During the joint survey it was also observed that the proposed airport expansion leads to
blockage of the wildlife movement in this section. In order to facilitate the wildlife movement,
it is important to provide sufficient forest strip between the airport boundary and the river.



2. Suggested underpass for elephant and other wildlife movement in road section between
Ranipokhari to Natraj Chowk, Rishikesh:

NHAI have proposed four underpasses in critical wildlife movement areas between
Ranipokhari and Natraj Chowk, Rishikesh to facilitate movement of elephant and other
species. Locations of three underpasses were found appropriately aligned to facilitate the
wildlife movement. in the course of the joint survey it was decided to slightly change the
location of proposed underpass, which is currently between 16.820 to 17.350. It shall be
constructed between 16.100 to 16.520 with minimum clearance of 7 meters to facilitate the
elephant movement.

It was decided to construct culverts at five places between proposed underpasses (11.800,
13.100, 13.600, 15.300, 15.700, 17.300, 17.700) to facilitate the movement of large cats, such
as tigers and leopards and other wildlife (jackals, leopard cats, porcupine, wild boars, sambar
and chital). Minimum height of these culvert should be 3m above the ground and width 5 m
width.

Additionally, Hume Pipes (Of 1200 mm diameter) shall be provided to facilitate movement of
reptiles, amphibians and other smaller fauna. For every biocked length of the road (which
does not have any elephant underpass or a culvert), Hume Pipes should be provided for every
300-400 mtrs distance to facilitate the movement of the smaller fauna. There shall be
minimum 10 Hume Pipes in this section.

During discussion it was decided to change the proposed design of median structures (Sloid
continuous crash barrier/ New Jersey type) to normal 225 mm height median with anti-glare
poles at minimum spacing of 1.2 meter, in order to ensure the smooth movement/ passage
for the wild animals.

It was decided to channel the wildlife movement towards the mitigation structure mainly
using bio fences. Initially solar power fence may be used to protect the bio-fences, till its
establishment. This activity shall be undertaken by the Forest Department.

Wildlife underpasses should be covered with noise and light barriers and green hedges shall
be established all along the edges in the forest section.

Protection barrier shall be established wherever road is in cutting section.

Signage for speed limit to be erected at appropriate locations.



4-laning of Bhaniyawala — Jollygrant - Rishikesh Road (Spur) of NH-7
from km 0.000 to km 20.600 in the State of Uttarakhand

Joint Site Visit on 07.07.2022 in the presence of Chief Wildlife Warden,
Uttarakhand
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Annexure 1

Wildlife species captured on camera traps near Jolly grant airport between Bhaniyawala and Ranipokhari
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Sambar Deer

Wild Boar



Wildlife species captured on camera traps near SH24 between Ranipokhari to Natraj Chowk, Rishikesh
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