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1. BACKGROUND:

In the backdrop of the need for development in the transportation sector, the
National Highway Authority of India (NHAI) and the Ministry of Road, Transport
and Highways began upgradation work on the two arterial highways of India,
National Highways 6 (2026 km) and 7 (2367 km), connecting the East with the
West and North with the South respectively under the National Highways
Development Plan (NHDP) Phase III. National Highway 6 runs through Gujarat,
Maharashtra, Chhattisgarh, Odisha, Jharkhand and West Bengal states, and
National Highway 7 is the major North-South National Highway in India that
runs through Uttar Pradesh, Madhya Pradesh, Maharashtra, Telangana, Andhra
Pradesh, Karnataka, and Tamil Nadu.

Wildlife corridors, that are the connecting links between critical tiger habitats,
are however intersected by these highways at many places and could severe
connectivity of many animal populations attempting to disperse within these
zones and between the protected areas, which is vital for their long-term
survival. A stretch of 23.85 km of National Highway 6, and 65 km of National
Highway 7 planned for an upgradation to 4-lane highway traverse through forest
areas adjoining important protected areas and bisect animal movement
corridors between these and other protected areas in the Central India
Landscape (Figure 1).

Figure 1: Wildlife corridors intersected by major highways in the Central Indian
Landscape

The Central Indian landscape is home to some 688 tigers distributed across 19
tiger reserves and other protected areas (Jhala et al., 2015). Sections of NH-6 & 7
have already impacted at least 6 tiger corridors in the Vidarbha region of



Maharashtra. These are Nagzira-Navegaon, Kanha-Indravati, Bor-Melghat on NH-
6 and Tadoba-Kawal, Tadoba-Bor, and Tadoba-Tipeshwar on NH-7.

Long term survival of Central Indian tiger population is only possible if these
protected areas are connected with functional corridors which can aid
movement of both predators and prey. In order to sustain a tiger population of
80-100 individuals, 20-25 females of breeding age require an area of 1000 sq. km
to sustain this population over 100 years or more. Not a single tiger population
in the Central Indian landscape is viable in the long run by itself. Therefore,
immigration and emigration of adult tigers within the landscape is a prerequisite
for long term tiger conservation in this landscape. The long term survival of
tigers is highly dependent on the habitat connectivity of tigers and associated
species through a network of corridors. These corridors act as connecting links
between these vital habitats which are imperative for the long term survival of
the national animal.

In 2009, the Central Empowered Committee (CEC) appointed by the Hon’ble
Supreme Court, had made its recommendations to the Hon’ble Supreme Court on
May 25, 2009, after consulting top wildlife experts who were of the opinion that
"the ecological cost of the present project is immense and no mitigation
measures are adequate to compensate the same". The CEC itself stated that this
(stalled NH-7 work) is one of those exceptional cases where ecological security
necessarily has to take precedence over developmental needs. The CEC
recommended that instead of widening this critical stretch, the alternative route
via Chhindwara may be used by traffic on NH-7.

Considering the CEC recommendations, the apex court had ordered that the issue
be decided by the statutory authorities like the National Board of Wild Life
(NBWL), the Wildlife Institute of India, National Tiger Conservation Authority
and the State Government. A survey of NH-7 (Maharashtra and MP sections) and
NH-6 (Maharashtra and Chhattisgarh sections) was thus carried out by the
Wildlife Institute of India, and their recommendations were submitted in their
reports ‘Conservation Plan in Response to Diversion of Forest Area for Widening
of National Highway 6: A Review’ and ‘Revised Proposal for 4-Laning of National
Highway 7: A Review’ to NTCA. (Link to the reports:
http://wiienvis.nic.in/Content/publications 8380.aspx#Other Publications)

The following major recommendations were made:
1.1. WII RECOMMENDATIONS FOR NH-7 MADHYA PRADESH SECTION:

i. Of the 39 structures (14 underpasses and 25 pipe/slab/box culverts)
proposed by NHAI on the road section passing through Pench Tiger
Reserve, Madhya Pradesh (chainage 627 to 634.5 km), WII recommended
11 underpasses with suggested change in height for all underpasses from 4
m to 7 m and 70 m to 200 m in width for the underpass at chainage
632.050 km. Of the 25 pipe/slab/box culverts, WII recommended 22
structures.


http://wiienvis.nic.in/Content/publications_8380.aspx#Other_Publications

ii.

iii.

5 additional underpass structures were recommended for inclusion in this
section (chainage 627 to 634.5 km) with widths between 1200 and 60 m
and 7m heights at locations that were identified by WII as established
animal crossing zones for various animals such as tiger, dholes, jackals,
Indian fox, and herbivores such as gaur, chital and wild pig, among other
animals.

WII recommended all 37 structures proposed by NHAI on stretches within
South Seoni Forest Division (chainages 624 to 627 km and 635.9 to 652
km) that included 7 minor bridges, 11 box/slab culverts, 12 pipe culverts
and 7 underpasses, with the suggestion that the height of the underpasses
should be 7 m. In addition to these structures, WII also recommended one
animal underpass (600 m wide and 7 m high) of 300 m and 4 underpasses
of 700 m, 800 m, 800 m and 1000 m width with 7 m height.

1.2. WII RECOMMENDATIONS FOR NH-7 MAHARASHTRA SECTION:

ii.

WII recommended all 38 animal crossings suggested by NHAI (6
underpasses, 15 bridges and 17 box/pipe/slab culverts). WII
recommended that the height of the underpasses and bridges should not be
less than 7 m. Most of these structures are existing bridges, drainage
channels etc. which are required for maintaining road contouring.

WII recommended 10 additional underpasses based on a site inspection for
forest patches 1, 2 and 3. These underpasses were recommended to be of
widths 60, 100, 2000, 300, 200, 2000 and 500 m and 7 m high.

1.3. WII RECOMMENDATIONS FOR NH-6 MAHARASHTRA SECTION:

For ensuring the connectivity between 7 vital tiger populations found in the
Central Indian Landscape that would be affected by the NH-6 road stretch, WII
reviewed the NHAI proposal and made the following recommendations.

i

ii.

iii.

WII disapproved the reduction of ROW (right of way) on both sides of the
highway from 60 m to 45 m as it would reduce the space and time for
animals to get accustomed to the traffic on the road.

The two box culverts provided by NHAI on the upgraded road section lying
between chainage 406.600 km and 412.900 km (forest patch 01)
measuring 3.05 m in height and 6.10 m in width separated by 1.5 km were
found to be small and inadequate for use by wild animals of the area by
WIIL Two additional underpasses measuring 1000 and 2000 m in width and
7 m in height were proposed by WIL

On the two-lane segment of NH-6 lying between chainage 419.650 km and
422.400 km (forest patch 6), three box culverts have been proposed by
NHAI measuring 3.5 m in height and 6.10 m in width. WII found the three



structures to be unsuitable for the type of wildlife in this area and also with
respect to location. WII thereby proposed an additional underpass
measuring 2000 m in width and 7 m in height for the area.

iv. Two box culverts had been proposed by NHAI at the two-lane segment of
NH-6 lying between chainage 432.300 km and 433.400 km (forest patch 8)
measuring 3.5 m height and 6.10 m height. These box culverts had been
largely conceived as drainage channels and WII found these structures to
be unsuitable for use by the type of wildlife in this area and also not best
suited with respect to their location. WII proposed an additional underpass
measuring 1500 m in width and 7 m in height.

v. On the two-lane stretch of NH-6 lying between chainage 458.000 km and
461.200 km, NHAI proposed one box culvert measuring 3.05 m in height
and 6.10 m in width. WII found this structure to be unsuitable for the type
of wildlife in this area and proposed another underpass measuring 1500 m
in width and 7 m in height.

1.4. WII RECOMMENDATIONS FOR NH-6 CHHATTISGARH SECTION:

i. The 4-lane section of NH-6 starting from the Maharashtra-Chhattisgarh
border bisects 70% of the forest patch on the Chhattisgarh side; this forest
forms part of the North - South Wildlife Corridor that connects 8 protected
areas within the Central Indian Tiger Landscape. In view of the importance
of this section, WII recommended two flyovers of 1500 m height and 7 m
height.

1.5. WII's justification for recommending 5 m high underpasses for Central
Indian landscape

WI], in its Technical Report (TR 2012/005) submitted to PCCF (WL) Vide Letter
No. WII-EIAA/2011-2012/018/NTCA/NH6-PROP-598; dated: 14t May 2012,
recommended the height of 7 meters for animal underpasses on NH-6. This
specification of height of 7 m was made to prevent the impacts of bifurcation of
wilderness areas resulting from widening/upgrading of existing roads to
facilitate the movement of increasing traffic on roads particularly on national
highways.

The maximum height of 7 meter for underpasses was recommended by WII for
ensuring the ultimate benefit of maximising permeability of a roadway that is
likely to be compromised in the event of four laning of the roads. It is well
understood from experience and published literature that height and openness
ratio are the two most critical factors for designing wildlife underpasses that are
highly effective for maintaining habitat connectivity, genetic interchange and
dispersal of wild animals (Forman et al, 2003). Both these factors (height and
openness) were considered in the assessment of the maximum height required
for construction of wildlife underpasses on NH 6. Examples from around the
globe were reviewed before recommending the 7 m height of underpasses on
NH-6.



For example, 13.7 m high underpass with an openness ratio of 1.43 along the
eastbound lane of [-64 5 mi west in Virginia has been very effective for Mule
Deer (Odocoileus hemionus) (shoulder height 106 cm). The deer unhesitatingly
used this passage in comparison to the use of 4 m high underpasses that were
designed based on minimum requirement of passage height that was determined
by the height of such species (Donaldson, 2006).

Approximately 8 meter high underpass for animals such as Malayan Tiger
(Panthera tigris jacksoni), Asian Elephant (Elephas maximus), Asian Tapir
(Tapirus indicus), Barking Deer (Muntiacus muntjak), Sambar Deer (Rusa
unicolor) and Wild Pig (Sus scrofa) at SG Deka Malaysia being effectively used by
these species (Silvanathan and Ali, 2012).

In view of the comments received from NHAI on WII's recommendation of
planning 7 m high underpasses, the height considerations were reviewed to
ensure maximum benefits of openness for animals that will use these as
movement corridors. The criteria that were specifically considered in this review
of the height of animal passages include 1): type of animals (big or small) 2):
behaviour (solitary or group living), 3): openness ratio 4): terrain 5): time of
crossing (diurnal or nocturnal). The reduction in height of the underpass to near
minimum based on less than optimal openness ratio should not be a compelling
factor. Instead, the efficacy of structures must be determined based on optimum
benefits of facilitated animal movements across passages. The animal passage
should in addition consider other site specific variables such as vegetation,
topography, hydrology, disturbance and target species. Traffic noise, vibrations
resulting from movement of vehicles may also discourage the utilization of the
underpasses by wild animals.

For animals with shoulder height of 75 cm (Chital), openness index of 0.52
(metric) is a minimum requirement for the animal to use the underpass
effectively. For Sambar (shoulder height 160 cm), openness index of 1.12
(metric) and for Gaur (shoulder height 175 cm), openness index of 1.22 (metric)
is minimum requirement for animals to use the underpass effectively. These
calculations are based on effectiveness of underpasses for Mule deer (Shoulder
Height 106 cm) (Foster and Humphrey, 1995; Olbrich, 1984; Putnam, 1997; Reed
et al.,, 1975; Reed et al., 1979; Reed, 1981; Reed and Ward, 1987; Ward, 1982).
The use of underpasses is negatively correlated with crossing length and
positively correlated with openness index (Clevenger and Waltho, 2000).

In an area where Sambar and Gaur are the largest herbivores present with
shoulder height ranging between 100 cm and 175 cm, a minimum height of 5 m
of the underpasses can be acceptable if the viaduct is 300 m long and span of the
underpass is 28 - 30 m. For any other underpass with viaduct less than 300 m
the minimum height should be 7 meters to provide an openness ration that
would provide optimally suitable passage for movement of animals. Figure 2
shows the scaled height of various ungulates and predators with respect to
underpass height.

While approaching the underpass, the animal should be able to view the horizon
across the underpass from a distance. Although 5 m high and passage with a
viaduct length of 300 m should be able to provide a good view necessary for the



animal to perceive the risks and opportunities on the other side, 7 m high
passage would provide a more liberal view created by higher openness ration.

Figure 2: Scaled height of various animals with respect to underpass height

The design features of the wall and the pier types can also significantly improve
the acceptability of passage structure by animals. The isolated piers can be made
more effective with cross beam at the top and are relatively more suitable
compared to wall type piers that reduce lateral visibility and increases tunneling
effect especially for group living species, such as Chital.

1.6. STANDING COMMITTEE MEETING OF NBWL ON 12 - 13 AUGUST 2014:

The matter related to diversion of 4.493 ha of forest land from Pench Mowgli
Wildlife Sanctuary for up-gradation of existing 2-lane to 4-lane on Seoni-
Khawasa MP-Maharashtra border section of NH-7 (MP) was discussed in the 31st
meeting of the Standing Committee of the National Board for Wildlife held on 12-
13 August 2014 at Indira Paryavaran Bhavan, New Delhi (meeting minutes
attached as Annexure I[). After discussions, the Standing Committee
recommended the proposal subject to the following mitigation measures as
suggested by NTCA and WII:

i. The modifications on the design and location suggested by WII for
construction of culverts shall be adhered to by NHAIL

ii. Specific dimensions (height, breadth) and locations for the underpasses
shall be finalized only in consultation with the WII.

ili. The underpass located at 630.341 km and 631.014 km are not
recommended as separate underpasses but recommended to be
constructed as a single underpass of 1 km length and 7 m height.

iv. At chainages 628.100 to 629.100 km and 630.000 to 631.200 km, the
proposed two flyovers should be replaced by underground tunnels while
providing access to villagers.



1.7. NHAI'S RESPONSE ON MITIGATION MEASURES SUGGESTED BY WII ON
NH-7 MAHARASHTRA SECTION:

NHAI conveyed its non-acceptance of the mitigation measures suggested by WII
on the NH-7 stretches between Mansar and the Maharashtra-MP border citing
excessive cost involved. According to NHAI estimates, the cost involved in the
implementation of these measures would amount to approximately Rs 750
crores.

1.8. INTERVENTION OF NAGPUR BENCH OF HON'BLE BOMBAY HIGH COURT:

The Nagpur Bench of Hon’ble Bombay High Court, in its direction dated
07.01.2015 (attached as Annexure II) in response to a PIL No. 88/2013 sought
the intervention of the Hon’ble Chief Minister of the State, Hon’ble Minister of
Road, Transport and Highways and Shipping and Hon’ble Minister of State
(Independent Charge) MoEF&CC, Government of India to work out amicable
agreements on a mitigation plan for safe animal crossings on the said highway
stretches proposed to be upgraded to 4-lane.

Following deliberations, it was decided to constitute a committee in light of
directives from the Nagpur Bench of Hon’ble Bombay High Court, comprising of
the APCCF (Wildlife) Nagpur, CCF and Field Director Pench Tiger Reserve,
Nagpur, CCF (Territorial) Nagpur and representatives from NHAI, WII, NTCA and
Public Works Department, Nagpur.

1.9. MODIFICATIONS SUGGESTED BY COMMITTEE IN REPORT SUBMITTED
TO GOVT. OF MAHARASHTRA ON 31ST JANUARY 2015:

A meeting of this committee reviewed the cost estimates of the mitigation
measures proposed by WIIL. The committee carried out a field visit on 30t
January 2015 to the affected sections of NH-7 and suggested the following
changes in the structures along with revised costs. Considering the WII report,
the committee considered to revise the height of all the underpasses to 4.5 m, as
it was considered to be more pragmatic as well as more cost effective.

FOREST PATCH I - NH-7 MAHARASHTRA:

It was suggested by the committee that as two existing bridges located at the
Maharashtra-MP border would take care of animal movement at chainage
651.180 km, the underpass suggested was not necessary.
i. The widths of three underpasses initially measuring 100 m were revised to
60, 50 and 80 m with provisions for approaches and guide walls.

ii. The width of one underpass measuring 2000 m was revised to 1000 m with
provisions for approaches and guide walls.

iii. The width of one underpass initially measuring 300 m remained
unchanged but provisions for approaches and guide walls were
recommended.



The heights of all proposed structures that were initially 7 m were reduced to 4.5
- 5 m considering Gaur as the major species in the area.

FOREST PATCH II - NH-7 MAHARASHTRA:

i. The width of one underpass initially measuring 200 m was reduced to 65
m, with a provision for guide walls.

FOREST PATCH III - NH-7 MAHARASHTRA:

i. The width of one underpass initially measuring 200 m was revised to 100
m with provisions for approaches and guide walls and reduction in height
(4.5-5m).

ii. The width of one underpass initially measuring 2000 m was revised to
1000 m with provisions for approaches and guide walls and reduction in
height (4.5 - 5 m).

iii. The width of one underpass initially measuring 500 m was revised to 50 m
with provision for guide walls and reduction in height (5 m).

The NHAI also provided rough estimate for the revised mitigation measures
which came to Rs. 344.84 crore. The additional burden on NHAI for
implementing these measures would be only Rs. 244.84 crores as the highway
upgradation would cost Rs. 100 crores without the mitigation.

It was also decided by the committee that in areas where underpasses are not
provided and the road passes through forest areas, clearing of brushwood and
bushes up-to a width of 15 m on both sides of the road would be maintained by
NHAI for clear visibility of the wild animals crossing the road.

1.10. DIRECTIVES FROM MEETING AT PUNE UNDER THE CHAIRMANSHIP OF
HON’BLE CHIEF MINISTER OF MAHARASHTRA:

Following the directives of the Hon’ble High Court and a GOM communication
dated 08.01.2015, a meeting was held on 13t February 2015 at the Divisional
Commissioner Office, Pune under the Chairmanship of the Hon’ble Chief Minister
of Maharashtra and was attended by Hon’ble Union Minister of Road, Transport,
Highways and Shipping and Hon’ble Union Minister of State (Independent
Charge) of MOEF&CC, and representatives of NHAI, State Forest Department, WII
and NTCA. Here NHAI expressed its non-acceptance of the suggested flyovers of
1000 m width and underpass of 300 m width, and instead of these structures,
proposed to build three underpasses measuring 50 m in width with adequate
guide walls. These underpasses would cost Rs.122 crores according to NHAI

After hearing all concerns and taking international practices into account, it was
decided to request WII and NTCA to conduct a resurvey of the NH-7 to identify
locations for providing three to four 50 m long underpasses for safe wildlife
crossings and to suggest fencing of the remaining portion of the road stretch to



funnel animals towards the underpasses. The stretches of NH-7 in Madhya
Pradesh and NH-6 on the forest section of the Chhattisgarh-Maharashtra border
to Bhandara in Maharashtra were also to be similarly surveyed for proposing
mitigation measures. The minutes of the meeting are placed as Annexure III.
After this meeting, the CWLW, Govt. of Maharashtra requested WII and NTCA to
resurvey NH 6 and 7 (Annexure IV) and NTCA also nominated their
representative for the re-survey (Annexure V).

Subsequent to this, a team of WII researchers re-surveyed the aforementioned
stretches of roads between 10t and 31st March 2015.

2. THE CENTRAL INDIAN LANDSCAPE:

Central India is considered to be the heart of India’s wildlife. It is home to some
of India’s largest forest tracts, rich wildlife as well as indigenous people. It is also
recognized by the National Tiger Conservation Authority, Government of India as
a region with one of the best potentials for long-term tiger conservation. It
harbours about 688 numbers of tigers in 19 tiger reserves (Jhala et al., 2015).
Other than the tiger (Panthera tigris), the faunal diversity includes some of the
most charismatic and endangered species such as the leopard (Panthera pardus),
sloth bear (Melursus ursinus), gaur (Bos gaurus) and the hard ground swamp
deer (Cervus duvacelli).

The tiger reserves and protected areas are connected by wildlife corridors falling
outside the Protected Area network. These corridors can provide crucial
connectivity and allow the free movement of tigers and other wildlife from one
forest area to another, thereby connecting ‘source’ populations and ensuring
demographic and genetic viability. This connectivity is also important to
maintain the habitat quality of these contiguous forests for the other faunal
species of the landscape. Any infra-structure development in this landscape
should therefore consider the importance of the need to maintain connectivity
between these animal populations.

A large number of species present in the landscape will get affected if
connectivity is lost between these areas. The species present in the landscape
along with their behaviour (group living/ solitary) and their status under the
Wildlife (Protection) Act, 1972, that may be affected by threats to habitat
connectivity are given in Table 1.

3. OBJECTIVES OF FIELD WORK:

i.  To identify specific animal crossing zones on NH-7 (Maharashtra and MP)
and NH-6 (Maharashtra) passing through vital wildlife corridors and to
suggest feasible locations for making underpasses and their dimensions,
and in the light of these findings, review the earlier proposed mitigation
measures.



ii. To evaluate the barrier effect on different animal species due to factors
such as road type (2 and 4-lane), traffic heterogeneity, traffic volume,
vehicle speed and species characteristics at current traffic volume .

4. AREAS SURVEYED:

4.1.NATIONAL HIGHWAY 7:

During the recent survey, four stretches in Madhya Pradesh and three in
Maharashtra on NH-7 were re-surveyed. The details of these stretches are given
below along with a map of the area.

e In Madhya Pradesh, three stretches through South Seoni Forest Division
(Chainage 624 to 627 km and chainage 635.9 to 653.2 km), and the 8.9 km
section through Pench Tiger Reserve MP (Chainage 627 to 635.9 km) were
resurveyed.

e In Maharashtra, three forest patches within the 37 km stretch adjoining
Pench Tiger Reserve Maharashtra between chainage 652 to 689 km

The details of the stretches of National Highway 7 and adjoining forest areas
studied during the course of the survey are given in Table 2 and Figure 3.
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Table 1: Animal species of the Central Indian Landscape, their social behaviour
and WPA (Wildlife Protection (Act)) Status

Species

Tiger

Common Leopard
Jungle cat
Leopard Cat
Fishing Cat
Rusty-spotted Cat

Common Palm civet

Small Indian Civet
Grey Mongoose

Ruddy Mongoose

Striped hyena
Wolf
Golden Jackal

Wild Dog (Dhole)
Indian Fox

Sloth Bear
Ratel/Honey-Badger

Indian Chevrotain or
Mouse Deer
Indian/Red Muntjac or
Barking deer

Sambar
Chital/Spotted Deer
Gaur

Nilgai/Blue Bull
Four-horned Antelope
or Chousingha
Chinkara/ Indian
Gazelle

Black buck

Indian Wild Pig
Rhesus Macaque
Hanuman Langur
Black-naped Hare

Scientific Name

Panthera tigris
Panthera pardus

Felis chaus
Prionailurus bengalensis
Prionailurus viverrinus
Prionailurus
Rubiginosus
Paradoxurus
hermaphrodites
Viverricula indica
Herpestes edwardsii

Herpestes smithii

Hyaena hyaena
Canis lupus pallipes
Canis aureus

Cuon alpinus
Vulpes bengalensis
Melursus ursinus
Mellivora capensis
Moschiola indica
Muntiacus muntjak
Rucervus unicolor

Axis axis
Bos gaurus

Boselaphus tragocamelus

Tetracerus quadricornis
Gazella bennettii

Antilope cervicapra
Sus scrofa

Macaca mulatta
Semnopithecus entellus

Lepus nigricollis nigricollis

Social Behaviour

Solitary
Solitary
Solitary and pair
Solitary
Solitary
Solitary

Solitary

Solitary

Solitary, pair or female
with young

Solitary, occasionally in
pair, and very rarely in
small numbers (4-5)
Solitary, pair and
colonies of 5-15

Packs, usually of 5-12
individuals

Solitary, pair or small
packs (3-5 individuals)
Pack-living

Solitary or pair

Solitary

Solitary/ female with
young

Solitary, except females
with 1-2 offspring
Solitary, in pair during
breeding season
Solitary/ Groups (2 - 5)
Group Living

Group Living

Group Living

Solitary or in pair

Group Living

Group Living
Group Living
Group Living
Group Living
Solitary or in pair

WPA Status

Schedule I
Schedule I
Schedule II
Schedule |
Schedule I
Schedule I

Schedule II

Schedule 11
Schedule II

Schedule IV

Schedule III
Schedule I
Schedule II

Schedule II
Schedule II
Schedule |
Schedule I

Schedule |
Schedule III

Schedule 111
Schedule II1
Schedule I
Schedule 111
Schedule I

Schedule I

Schedule I
Schedule 111
Schedule II
Schedule II
Schedule IV
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Table 2: Details of road stretches surveyed during the present study on NH-7

(March, 2015)
Highway and Patch Section/ Location Length Remarks
State Identity Chainage km (km)
(Figure 2)
Madhya Pradesh Patch 1 MP 624.000- SSFD, MP 3 Resurveyed
(NH-7) 627.000
627.000- Pench Tiger Reserve, MP 5 Resurveyed
632.000
Patch 2 MP 632.000-635.9 Pench Tiger Reserve, MP 3.9 Not Resurveyed**
Patch 3 MP 643.000- SSFD, MP 2 Resurveyed
645.000
Patch 4 MP 650.000- SSFD, MP 2 Resurveyed
652.000
Maharashtra Patch1MH FP1 Mansinghdeo Sanctuary, 8 Resurveyed
(NH-7) MH
Patch2MH  FP2 Pench Tiger Reserve, MH 2.5 Resurveyed
Patch3MH FP3 Pench Tiger Reserve, MH 5.6 Resurveyed
wx Mitigation measures as proposed in earlier reports remain unchanged in

these sections considering hilly terrain in patch 2 and less forest cover in forest
patch 3. Therefore these two patches where not re-surveyed during the present
exercise.
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Figure 3: Location of re-surveyed areas on NH-7 in Madhya Pradesh and
Maharashtra during March, 2015
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4.2.NATIONAL HIGHWAY 6:

Of the 23.85 km stretch falling within forest patches, 13.45 km of the stretch has
already been upgraded to 4-lane. The remaining three forest patches of 10.4 km
length (non-continuous) were surveyed in this study. These patches form part of
the Navegaon-Nagzira and Kanha-Tadoba-Indravati wildlife corridors.

It is important to mention that out of 10 forest patches on NH-6, four laning has
already been completed on 7 patches, only three patches are left. The details are

indicated in Table 3 and the reference maps are shown in Figures 4 and 5.

Table 3: Status of 4 laning on NH-6 within forest area

P;t:;h Location Chainage KM Dl(sl:z?)ce St:;u:lsi:; 4
1 Sirpur to Navatola 406.60 to 412.90 6.300 Completed
2 Deori to Dhobisarad 414.40 to 414.80 0.400 Completed
3 Dhobisarad 415.00 to 415.35 0.350 Completed
4 Dhobisarad to Murdoli 413.65 to 416.60 0.950 Completed
5 Murdoli to Maramjob 417.60 to 418.70 1.100 Completed
6 Maramjob to Banbitola 419.65 to 423.85 4.150 Not Done
7 Banbitola to Dongargaon 425.50 t0 426.35 0.850 Completed
8 Bambhani to Duggipar 430.80 to 433.85 3.050 Not Done
9 Soundad to Sendurwafa 444.00 to 447.50 3.500 Completed
10 Sakoli to Mundipar 458.00 to 461.20 3.200 Not Done

-

.

Patch B

.\_ ' .. K ’ \ s
;“g.q .’()/.'—‘-‘—'—' . ! A hE N S ; ‘Pah‘h 2
y . '. P - o’ ’ a v/

®

L 3
Palth 3 Pasch 1

Figure 4: Location of forest patches in Gondiya and Bhandara Forest Division
along NH-6 in Maharashtra
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Figure 5: NH-6 showing four lane and two lane sections on Google Imagery
The details of the stretches of National Highways 6 adjoining forest areas studied
during the course of the survey are given in Table 4 and Figure 6

Table 4: Details of road stretches surveyed during the present study on NH-6

Highway Patch Section/ Location Length Remarks
and State Identity  Chainage (km)
(Figure km
5)
Maharashtra Patch1l 406.600 - Sirpur to
(NH-6) 412.900 Navatola e e
Patch6  419.650 - Maramjob to
423.800 Banbitola 4150 Resurveyed
Patch8 430.800 - Bamhanito
433.850 T 3.050 Resurveyed
Patch 10 458.000 - Sakolito 3200 Resurveyed

461.200 Mundipar
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Figure 6: Location of surveyed areas on NH-6 in Maharashtra

5. SURVEY AND ANALYTICAL METHODS:

The following methods were used during the re-survey carried out in March,
2015:

i.  Sign survey to identify Animal Crossing Zones.
ii.  Vehicle transects to identify hotspots of animal death.

ili. Study of traffic heterogeneity, traffic volume, vehicle speed and
species characteristics at current traffic volume to evaluate the barrier
effect on different animal species due to factors such as road type (2-
and 4-lane) and traffic volume.

5.1.To identify specific animal crossing zones and to suggest feasible
locations for making underpasses and their dimensions:

Sign surveys along the affected road stretches were conducted during
morning and evening hours to assess animal use of these habitats. For this,
we walked parallel to the road stretch at perpendicular distances 30
(roadside), 250, 500 and 750 m from the road on both sides. Signs recorded
included pellets, scats, pug/hoof marks, other animal signs and direct animal
sightings. At each sign/sighting, topography and forest type was also
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recorded. Data regarding topography and vegetation cover was recorded
along the entire stretch at every 250 m along the sign survey routes. The
number and type of water bodies found on both sides of the road was also
recorded. The exercise involved a total effort of (45.8 x 8) = 366.4 km during
which 1200 animal signs were recorded.

Identifying specific animal crossing zones: Locations of animal signs
collected in field were plotted in GIS domain and sign occurrence density per
unit area was calculated using Home Range Tools extension for ArcGIS
(Rodgers et al.,, 2007). We used Kernel analysis which is a non-parametric
statistical method for estimating probability densities from a set of points.
The method begins by centering a bivariate probability density function with
unit volume (i.e., the “kernel”) over each recorded point. A bivariate kernel
probability density estimator (i.e., a “utilization distribution”) is then
calculated using the probability density estimates at each sign. The resulting
kernel probability density estimator will have relatively large values in areas
with many observations and low values in areas with few. Intensity use area
estimates were indicated by using colour shading, with light colour showing
low sign densities and darker shades indicating higher sign densities. This
colour variation define intensity use areas at different probability levels,
based on which we identified multi-species animal crossing zones along the
respective road stretches.

Vehicle transects to identify hotspots of animal death: Morning,
afternoon, evening and night time vehicle transects of the 12 road stretches
were carried out twice in order to - 1) count incidents of road Kkills on road
stretches and assess level of road verge habitat usage by animals at different
times of the day; and 2) evaluate road visibility and animal detection ability
of the driver at different times of the day. For the vehicle transects, an
observer seated on the co-driver seat of a vehicle moving at 20 kmph made
recordings of road-kills and activities of wild animals along the road verge.
Measurements of road visibility (in meters) were taken every 250 m. This
exercise involved a total effort of 366.4 km. Previous road-kill data was
obtained from the state forest department which was used to validate
hotspots of animal’s deaths on the road stretch.

To identify designs of wildlife crossings suitable for animal species
found in the landscape: While planning and designing wildlife crossings, it
is important to remember that every mitigation plan will be different and it is
not always possible to extrapolate results across landscapes. Determining the
specific placement or siting of a crossing is generally done after a thorough
field survey. Considerations of the placement of the crossings begin also by
determining the wildlife species or groups of concern. Once the focal species
or group is identified, many factors such as road-kill data, radio and satellite
telemetry, capture-mark-recapture, road surveys, track beds, genetic
sampling, GIS-based movement model, rapid assessments and capability of
adjacent land-use can be used to identify the best locations for wildlife
crossing structures. It is critical to make a field visit and be on the ground at
the potential location for any wildlife crossing regardless of the tools or
techniques used. (Clevenger and Huijser, 2011). Existing underpasses and
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bridges on the road stretches were surveyed for their suitability as animal
crossings in terms of vehicle noise perceived under the structure compared
to that on the road, as well as in terms of dimensions of the structure to
determine the openness ratio.

5.2.To evaluate the barrier effect on different animal species due to factors
such as road type (2- and 4-lane), traffic heterogeneity, traffic volume,
vehicle speed and species characteristics at current traffic volume:

The barrier effect is the reduction in the number of animal movements across
the roads, and results from a combination of factors such as avoidance due to
noise, vehicle movement, pollution and human activity, and presence of
physical hindrances such as the road itself, fences, ditches (Jaarsma et al.,
2006). The character of the road verge may also act as a barrier for many
species that may find it too open or too closed for passage. The barrier effect
could have adverse implications for populations, interactions among species
and entire ecosystems. Thus the barrier effect is a function of traffic volume
and heterogeneity, vehicle speed and type, road type (2- or 4-laned, verge
type) and animal characteristics (behaviour and morphometry). Thus it is
important to study the interactions among these factors to quantify how the
barrier effect will manifest itself for animal species in the landscape.

Data on traffic heterogeneity and volume were obtained from the toll
plazas for information on traffic heterogeneity or types of vehicles traversing
the national highways and average daily and weekly traffic volumes and peak
traffic days and hours.

Vehicle speed estimation in 2- and 4-laned sections of roads: After
determining peak traffic hours for NH-6 and NH-7 from the traffic data
obtained from local toll plazas, we determined the speeds of different types of
vehicles on the 2- and 4-laned sections of both highways separately at the
peak traffic hour. This was done by photographing vehicles at two points (say
at 0 km and 1 km) for incoming and outgoing traffic. The time stamps on the
photographs were then used to determine the time taken by the vehicle to
traverse 1 km and thus the speed was calculated.

Species characteristics of animals found in the landscape such as species

behaviour (solitary/group living) were considered for evaluating the barrier
effect.
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6. IDENTIFICATION OF SPECIFIC ANIMAL CROSSING ZONES ON NH-7
MADHYA PRADESH:

6.1.Patch 1 (Chainage 624.000 - 632.000 km) NH-7 MP:

This patch includes 3 km of road stretch in South Seoni Forest Division before
the Pench Tiger Reserve MP and 5 km of Forest Stretch from the Pench Tiger
Reserve. During the resurvey, evidences of 10 species of mammals where found
to use this section of highway. The species include Tiger, Jungle Cat, Barking
Deer, Chital, Gaur, Sambar, Hare, Nilgai, Langur and Wild Pig. The species specific
sign intensity zones as identified by Kernel Analysis are shown in Figure 7 (a, b
and c). Based on the sign intensities of different species, we identified potential
multi-species crossing zones across the road stretch by overlay analysis in
ArcGIS. The locations of these crossing zones are indicated in Figure 8 and details
provided in Table 5.

|

Sign Density Sign Density

Tiger Wild Pig

gy o .
Low Low

1im

Figure 7 (a): Sign intensity for Tiger and Wild Pig as indicated by kernel analysis

on NH-7 MP Patch 1
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Figure 7 (b): Sign intensity for Barking Deer, Chital, Gaur and Hare as indicated
by kernel analysis on NH-7 MP Patch 1

|2



Figure 7 (c): Sign intensity for Jungle Cat, Sambar, Nilgai and Langur as indicated
by kernel analysis on NH-7 MP Patch 1
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Figure 8: Location of multi-species crossing zones and mitigation measures on
NH-7 Patch 1 identified by kernel and overlay analysis based on intensity of signs
across the road stretch
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Table 5: Details of crossing zones on NH-7 Patch 1 MP as identified by kernel
and overlay analysis based on intensity of signs across the road stretch

Highway & Crossing Width of crossing
zone (in m)

patch Zone
number

Number of
species whose

Name of species
whose signs were

signs were found found*

NH-7 MP 1 1000
Patch 1

7

Tiger (I)

Gaur (I)

Jungle cat (II)
Hanuman Langur (II)
Chital (III)

Wild pig (I11)
Barking deer (III)

2 1500

Tiger (I)

Gaur (I)

Hanuman Langur (II)
Chital (I1I)

Wild pig (111)

Nilgai (I1I)

Barking deer (III)

3 1000

Tiger (I)

Gaur (I)

Hanuman Langur (II)
Chital (III)

Wild pig (1I1)

Nilgai (I1I)

*WPA status of animals are given in parentheses

Recommendations for Patch 1 NH-7 Madhya Pradesh:

Based on the locations of crossing zones, villages and other ancillary
development along this stretch of the road as validated during the ground
survey, WII and NTCA recommend two crossing structures of 500 m length and 5
m height of viaduct (50 m + 300 m on either side as approach) and 800 m length
and 5 m height of viaduct (100 m + 300 m on either side as approach road). The
locations of proposed mitigation measures are indicated in Figure 8 and details

provided in Table 6.

Table 6: Details of mitigation measures proposed by WII and NTCA on Forest
Patch 1, NH-7, Madhya Pradesh

S. GPS Location Structure Dimension (m)
No.  Mid-Point Type Width (viaduct) Height

RCC structure 500 5

L 79315781 for Animats APProach (bothsides) 3004300
. Guide walls (both sides) 50 +50 2
RCC structure 800 5

L st e NCTER L i
' Guide walls (both sides) 100 +100 2
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6.2.Patch 2 (Chainage 632.000 - 635.900 km) NH-7 MP:

This patch includes 3.9 km of road stretch in the Pench Tiger Reserve MP and is
hilly in nature. The stretch was not surveyed during the present re-survey.
However, based on earlier recommendations, WII, NTCA and NHAI are in
agreement on the mitigation measures proposed in earlier WII report. The map
and details are provided in Figure 9 and Table 7.

Pipe/Slab culverts
Proposed by NHAI

Underpass
Proposed by NHAI

Additional structures
Proposed by WII

"

- S =
Dela 510, NOXA U S, Navy, NGA  GEBCO

Figure 9: Locations of 11 underpasses, 21 pipe/slab/box culvets proposed by

NHAI and 03 additional underpasses proposed by WII on Google Earth Imagery

from chainage 632.000 - 635.900 (3.9 kms) hilly area of NH-7 passing through
PTR
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Table 7 : Summary of 32 structure in 3.9 km section of NH-7 passing through
Pench Tiger Reserve (Hilly Area)

S. No. Chainage Type of structure

(asin wise

Figure 8) location Pipe Culverts Slab Culverts Underpass

of No Diameter No. Diameter Width Height
structur (m) (m) (m) (m)
e

08 632.050 - - - - 70 5
09 632.191 - - 1 2 - -
10 632.361 - - 1 2 - -
11 632.443 1 1 - - - -
12 632.498 1 1 - - -
13 632.542 - - 1 2 - -
14 632.626 - - - - 90 5
15 632.652 1 1 - - - -
16 632.729 - - - - 60 5
17 632.775 1 1 - - - -
18 632.886 1 2 - -
19 632.950 - - - - 60 5
20 633.020 - - 1 2 -
21 633.117 1 1 - - - -
22 633.222 - - 1 2 - -
23 633.363 - - 1 2 - -
24 633.400 - - - - 60 5
25 633.550 1 1 - - - -
26 633.559 1 1 - - - -
27 633.875 - - 1 6 - -
28 633.920 - - - - 120 5
29 634.143 - - 1 2 -
30 634.193 - - 1 2 - -
31 634.400 - - - - 60 5
32 634.416 - - 1 2 -
33 634.569 1 1 - - - -
34 634.730 - - - - 70 5
35 635.093 - - 1 2 -
36 635.368 - - 1 3 - -
37 635.700 - - - - 30 5
38 635.885 - - - - 180 5
39 636.141 - - - 60 5

On this section of road, other than the measures proposed by NHAI, WII and
NTCA have recommended three additional structures. These structures are
marked in red in Figure 8 and the details are indicated in Table 8.
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Table 8: Details of additional mitigation measures proposed by WII and NTCA on
Forest Patch 2, NH-7, Madhya Pradesh

S. No. Chainage km Structure Type Dimension (m)

(as in Figure 8) (Mid-Point) Width Height
3. 632.350 Underpass for Animals 90 5
4. 633.550 Underpass for Animals 60 5
5. 635.050 Underpass for Animals 60 5

6.3.Patch 3 (Chainage 643.000 - 646.000 km) NH-7 MP:

This patch includes a three km road stretch in South Seoni Forest Division after
the hilly portion of Pench Tiger Reserve MP towards Maharashtra. During the
resurvey evidences of 7 species of mammals using this section of highway were
found. The species include Barking Deer, Chital, Sambar, Nilgai, Langur, Macaque
and Wild Pig. The species specific sign intensity zones as identified by Kernel
Analysis are shown in Figure 10 (a, b and c). Based on the sign intensities of
different species, we identified potential multi-species crossing zones across the
road stretch by overlay analysis in ArcGIS. The locations of these crossing zones
are indicated in Figure 11 and details provided in Table 9.
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Figure 10 (b): Sign intensity for Barking Deer, Langur, Macaque and Chital as
indicated by kernel analysis on NH-7 MP Patch 3
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Figure 10 (c): Sign intensity for Nilgai and Sambar as indicated by kernel

analysis on NH-7 MP Patch 3

Table 9: Details of crossing zones on NH-7 Patch 3 as identified by kernel and
overlay analysis based on intensity of signs across the road stretch

Highway & Crossing Width of crossing Number of
patch zone zone (in m) species whose
number signs were
found

Name of species
whose signs were
found*

NH-7 MP Patch 3 1 1300 7

Hanuman Langur (II)
Rhesus macaque (II)
Chital (III)

Nilgai (I1I)

Sambar (III)

Wild pig (11I)
Barking Deer (III)

*WPA status of animals are given in parentheses
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Mitigation

Crossing Zone 1

Figure 11: Location of multi-species crossing zone and mitigation measure on
NH-7 Patch 3 identified by kernel and overlay analysis based on intensity of signs
across the road stretch
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Recommendations for Patch 3 NH-7 Madhya Pradesh:

Based on the locations of crossing zones, villages and other ancillary
development along this stretch of the road as validated during the ground
survey, WII and NTCA recommend one crossing structure of 500 m length and 5
m height of viaduct (500 m + 300 m on either side as approach). The locations of
the proposed mitigation measures are indicated in Figure 11 and details
provided in Table 10.

Table 10: Details of mitigation measures proposed by WII and NTCA on Forest
Patch 3, NH-7, Madhya Pradesh

S. GPS Location Structure Dimension (m)
No. Mid-Point Type Width (viaduct) Height
RCC structure 500 5
1. % ;g igg; Ifi)rrl'(kr?r?lsais Approach (both sides) 300 + 300
’ Guide walls (both sides) 100 + 100 2

6.4.Patch 4 (Chainage 650.000 - 652.000 km) NH-7 MP:

This patch includes two km of road stretch in South Seoni Forest Division from
Khawasa to Maharashtra border. During the resurvey evidences of 8 species of
mammals were found to use this section of highway. The species include Wolf,
Leopard, Barking Deer, Chital, Sambar, Nilgai, Langur and Wild Pig. The species
specific sign intensity zones as identified by Kernel Analysis are shown in Figure
12 (a and b). Based on the sign intensities of different species, we identified
potential multi-species crossing zones across the road stretch by overlay analysis
in ArcGIS. The locations of these crossing zones are indicated in Figure 13 and
details provided in Table 11.

Table 11: Details of crossing zones on NH-7 Patch 4 as identified by kernel and
overlay analysis based on intensity of signs across the road stretch

Highway & patch  Crossing zone Width of Number of Name of species
number crossing species whose whose signs were
zone (in signs were found found*
m)
NH-7 MP Patch 4 1 700 4 Hanuman Langur (II)
Barking Deer (III)
Chital (I1I)
Nilgai (I1I)
Leopard (I)

Indian grey wolf (I)
Sambar (III)
Wild pig (III

*WPA status of the animals are given in parentheses
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Figure 12 (a): Sign intensity for Barking Deer, Chital, Langur and Leopard as
indicated by kernel analysis on NH-7 MP Patch 4
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Figure 12 (b): Sign intensity for Nilgai, Sambar, Wolf and Wild Pig as indicated
by kernel analysis on NH-7 MP Patch 4
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Figure 13: Location of multi-species crossing zone and mitigation measure on
NH-7 Patch 4 identified by kernel and overlay analysis based on intensity of signs
across the road stretch
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Recommendations for Patch 4 NH-7 Madhya Pradesh:

Based on the locations of crossing zones, villages and other ancillary
development along this stretch of the road as validated during the ground
survey, WII and NTCA recommend one crossing structure of 300 m length and 5
m height of viaduct (300 m + 300 m on either side as approach). The location of
proposed mitigation measure is indicated in Figure 13 and details provided in
Table 12.

Table 12: Details of mitigation measure proposed by WIl and NTCA on Forest
Patch 4, NH-7, Madhya Pradesh

S. GPS Location Structure Dimension (m)
No. Mid-Point Type Width (viaduct) Height
RCC structure 300 5
= ;; ;é izzg }iﬁ?:;ﬁiis Approach (both sides) 300 +300
' Guide walls (both sides) 50 + 50 2
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7. IDENTIFICATION OF SPECIFIC ANIMAL CROSSING ZONES ON NH-7
MAHARASHTRA:

7.1.Patch 1 (From MP Border (Manegaon tek) to Wadamba) NH-7 MH:

This patch of 8 km length is adjoining to Mansinghdeo Wildlife Sanctuary,
Maharashtra. During the resurvey, evidences of 9 species of mammals were
found to use this section of highway. The species include Tiger, Leopard, Barking
Deer, Chital, Gaur, Sambar, Nilgai, Langur and Wild Pig. The species specific sign
intensity zones as identified by Kernel Analysis are shown in Figure 14 (a, b and
c). Based on the sign intensities of different species, we identified potential
multi-species crossing zones across the road stretch by overlay analysis in
ArcGIS. The locations of these crossing zones are indicated in Figure 15 and
details provided in Table 13.
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Figure 14 (a): Sign intensity for Wild Pig as indicated by kernel analysis on NH-7
Forest Patch 1
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Figure 14 (b): Sign intensity for Barking Deer, Gaur, Chital and Langur as
indicated by kernel analysis on NH-7 Forest Patch 1
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Figure 14 (c): Sign intensity for Leopard, Nilgai, Sambar and Tiger as indicated

by kernel analysis on NH-7 Forest Patch 1
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Figure 15: Location of multi-species crossing zones and mitigation measures on
NH-7 Patch 1 (MH) identified by kernel and overlay analysis based on intensity
of signs across the road stretch
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Table 13: Details of crossing zones on NH-7 Patch 1 Maharashtra as identified by
kernel and overlay analysis based on intensity of signs across the road stretch

Highway & patch Crossing Width of
zone crossing zone
number (inm)

Number of
species whose
signs were
found

Name of species
whose signs were
found*

NH-7 MH Patch 1 1 500

4

Hanuman Langur (1I)
Chital (III)

Sambar (III)

Wild pig (I1I),

2 650

Tiger (1)

Gaur (I)

Chital (III)

Wild pig (III)
Nilgai (III)
Barking deer (1II)

3 750

Gaur (I)

Hanuman Langur (II)
Sambar (III)

Wild pig (III)

Nilgai (III)

4 700

Tiger (1)

Leopard (I)

Gaur (I)

Chital (III)

Wild pig (I11)
Nilgai (III)
Barking deer (III)

5 450

Gaur (I)
Hanuman Langur (II)
Barking deer (1II)

6 600

Leopard (I)
Hanuman Langur (1I)
Chital (III)

Sambar (III)

wild pig (111)

Nilgai (11I),

*WPA status of animals are given in parentheses

“



Recommendations for Patch 1 NH-7 Maharashtra:

Based on the locations of crossing zones, villages, intensity of use by animals and
existing river channels along this stretch of the road as validated during the
ground survey, WII and NTCA recommend five crossing structures on this
stretch of the road. The details of mitigation measures as proposed by WII and
NTCA are provided in Table 14. The revised committee report submitted to Govt.
of Maharashtra on 31st January 2015 was also considered while suggesting
revised mitigation measures.

Table 14: Details of mitigation measures proposed by WII and NTCA on Forest
Patch 1, NH-7, Maharashtra

Crossing GPS Chainage Type Provision Dimensions
Zone Location (km) Width Height
Number (Mid- (Centre) (m) (m)
point)
01 % 4212 égg; 653.770 gh-r(ljor Structure Extension 60 5
' MA8¢  Guide Walls 50 + 50 2
2139 58.35 Und RCC Structure 50 5
. nder
02 70 24 47 42 654.360 pass ApProaches 300 + 300
Guide Walls 50+ 50 2
Under RCC Structure 750
213907.3 pass Approaches 300 + 300
03 and 04 79241919 656.200 - pp
655+800 Guide Walls 50 + 50 2
i i 80 5
05 213815.48 657.950 Mlpor Structure Extension
79 23 51.01 Bridge  Guide Walls 50 + 50 2
Under RCC Structure 300 5
06 ;é 3; iggg 659.520 pass Approaches 300 + 300
' Guide Walls 50 + 50 2
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7.2.Patch 2 (Between Bothiya - Deolapar) NH-7 MH:

This patch of 2.5 km length is adjoins Pench Tiger Reserve, Maharashtra. During
the resurvey, evidences of 4 species of mammals were found to use this section
of highway. The species include Leopard, Chital, Langur and Wild Pig. The
species specific sign intensity zones as identified by Kernel Analysis are shown in
Figure 16. Based on the sign intensities of different species, we identified
potential multi-species crossing zones across the road stretch by overlay analysis
in ArcGIS. The locations of these crossing zones are indicated in Figure 17 and
details provided in Table 15.

) ;
D 0
» - .t
[h
L
-
» »
. Sign Deouiry 3151 Demanty
.__ » Chitsl ) Langur
. [V
- g .
» . Low L
* 05am . s -
,o————j - -
= —
A )
r [
0 0
- ’4
Segn Demaity Sign Denany |
Leopars J Wild Pig
By T p—
~ -
. - 05w ’ e
B — | ————

Figure 16: Sign intensity for Chital, Langur, Leopard and Wild Pig as indicated by
kernel analysis on NH-7 Forest Patch 2
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Table 15: Details of crossing zones on NH-7 Patch 2 Maharashtra as identified by
kernel and overlay analysis based on intensity of signs across the road stretch

Highway & patch  Crossing zone Width of Number of Name of species
number crossing zone  species whose  whose signs were
(inm) signs were found*
found

NH-7 MH Patch2 1 700 4 Hanuman Langur (1I)
Chital (III)
Wild pig (I1I)
Leopard (I)

*WPA status of animals are given in parentheses

Recommendations for Patch 2 NH-7 Maharashtra:

Based on the locations of crossing zones, villages, intensity of use by animals and
existing river channels along this stretch of the road as validated during the
ground survey, WII and NTCA recommend one crossing structures on this
stretch of the road. This is widening of existing bridge to make it conducive for
animal use. The details of the mitigation measure as proposed by WII and NTCA
are provided in Table 16. The revised committee report submitted to Govt. of
Maharashtra on 31st January 2015 was also considered while suggesting revised
mitigation measure.

Table 16: Details of the mitigation measure proposed by WII and NTCA on
Forest Patch 2, NH-7, Maharashtra

Crossing GPS Chainage Type Provision Dimensions
Zone Location (km) Width Heigh
Number (Mid - (Centre) (m) t(m)
Point)
Minor Structure
2140 16.87 . 65 5
‘ Ext
01 79 24 56.98 667.900 Bridge xtension

Guide Walls 100 + 100 2
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Figure 17: Location of multi-species crossing zone on NH-7 Patch 2 (MH)
identified by kernel and overlay analysis based on intensity of signs across the
road stretch and location of proposed bridge
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7.3.Patch 3 (From Chorbahuli to Pauni) NH-7 MH:

This patch of 5.6 km length is adjoining to Pench Tiger Reserve, Maharashtra.
During resurvey evidences of 12 species of mammals were found to use this
section of highway. The species include Barking Deer, Sloth Bear, Chital, Gaur,
Hare, Langur, Macaque, Leopard, Nilgai, Sambar, Wild Pig and Tiger. The species
specific sign intensity zones as identified by Kernel Analysis are shown in Figure
18 (a, b and c). Based on the sign intensities of different species, we identified
potential multi-species crossing zones across the road stretch by overlay analysis
in ArcGIS. The locations of these crossing zones are indicated in Figure 19 and
details provided in Table 17.
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Figure 18 (a): Sign intensity for Barking Deer, Sloth Bear, Chital and Gaur as
indicated by kernel analysis on NH-7 (MH) Forest Patch 3
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Figure 18 (b): Sign intensity for Hare, Langur, Leopard and Macaque as
indicated by kernel analysis on NH-7 (MH) Forest Patch 3
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Figure 18 (c): Sign intensity for Nilgai, Sambar, Tiger and Wild Pig as indicated
by kernel analysis on NH-7 (MH) Forest Patch 3
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Proposed extension
of exifjing bridge

Figure 19: Location of multi-species crossing zones on NH-7 Patch 3 (MH)
identified by kernel and overlay analysis based on intensity of signs across the
road stretch and location of proposed mitigation measures
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Table 17: Details of crossing zones on NH-7 Patch 3 Maharashtra as identified by
kernel and overlay analysis based on intensity of signs across the road stretch

Highway & patch  Crossing zone Width of
number crossing zone
(inm)

Number of
species
whose signs
were found

Name of species
whose signs were
found*

NH-7 MH Patch3 1 1000

9

Tiger (1)

Gaur (I)

Hanuman Langur (II)
Rhesus macaque (II)
Chital (III)

Nilgai (III)

Barking deer (I1I)
Sambar (III)

Wild pig (III)

2 2500

12

Gaur (I)

Leopard (I)

Tiger (I)

Sloth bear (I)
Hanuman Langur (II)
Rhesus macaque (II)
Chital (I1I)

Barking deer (III)
Nilgai (I1I)

Sambar (III)

Wild pig (111)

Hare (1V)

*WPA status of animals are given in parentheses

Recommendations for Patch 3 NH-7 Maharashtra:

Based on the locations of crossing zones, villages, intensity of use by animals and
existing river channels along this stretch of the road as validated during the
ground survey, WII and NTCA recommend one crossing structures on this
stretch of the road. This is widening of existing bridge to make it conducive for
animal use. The mitigation measure as proposed by WII and NTCA are shown in
Figure 19 and details are provided in Table 18. The revised committee report
submitted to Govt. of Maharashtra on 31st January 2015 was also considered

while suggesting revised mitigation measure.
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Table 18: Details of mitigation measures proposed by WII and NTCA on Forest
Patch 3, NH-7, Maharashtra

Mitigatio GPS Location Chainage Type Provision Dimensions
n (Mid - Point) (km) Width Height
Measure (Centre) (m) (m)
2 7 1790 T RCC Structure 100 5
. nder
Approach 300 + 300
01 7920 03.43 673.700 pass e
Guide Walls 50+ 50
21294754 Under  RCC Structure 750
02 79 19 35.52 675.500 pass Approach 300 + 300
Guide Walls 50+ 50 2
2128 45.08 Minor Structure 50 5
03 79 19 23.09 677.300 Bridge  Extension
Guide Walls 250 + 250 2
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8. IDENTIFICATION OF SPECIFIC ANIMAL CROSSING ZONES ON NH-6
MAHARASHTRA:

8.1.Forest Patch 01: (from Chhattisgarh Border)
(Chainage 406.600 to 412.900 km; Sirpur to Nawatola; Length 6.300 km)

This is an almost leveled stretch. The four laning work has been completed and
has already led to the bifurcation of the corridor between North to South (Kanha
and Pench Tiger Reserves in North to Nagzira Wildlife Sanctuary, Navegaon and
Tadoba Tiger Reserves in south and further down). Two box culverts at chainage
409.300 km and 410.800 km of size 3.05 m (height) and 6.10 m (width) have
been provided by NHAI Considering the length of the forest stretch, (6.3 km)
two box culverts of 6.10 m width separated by the distance 1.5 km are too small
for usage by the animals for crossing. The two underpasses are more of drainage
structures in area and too small for use by wild animals of the area.

During resurvey evidences of 6 species of mammals were found to use this
section of highway. The species include Barking Deer, Chital, Langur, Nilgai,
Sambar and Sloth Bear. The species specific sign intensity zones as identified by
Kernel Analysis are shown in Figure 20. Based on the sign intensities of different
species, we identified potential multi-species crossing zones across the road
stretch by overlay analysis in ArcGIS. The locations of these crossing zones are
indicated in Figure 21 and details provided in Table 19.

Table 19: Details of crossing zones on NH-6 Patch 1 Maharashtra as identified by
kernel and overlay analysis based on intensity of signs across the road stretch

Highway & patch  Crossing zone Width of Number of Name of species
number crossing zone  species whose signs were
(inm) whose signs found*
were found
NH-6 MH Patch1 1 1300 5 Hanuman Langur (II)
Chital (I1I)
Nilgai (I1I)

Barking deer (III)
Sambar (III)

*WPA status of animals are given in parentheses
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Figure 20: Sign intensity for Barking Deer, Chital, Langur, Nilgai, Sambar and
Sloth Bear as indicated by kernel analysis on NH-6 (MH) Forest Patch 01
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Figure 21: Location of multi-species crossing zone on NH-6 Patch 01 (MH)
identified by kernel and overlay analysis based on intensity of signs across the
road stretch and location of proposed mitigation measures

Recommendations for Patch 01 NH-6 Maharashtra:

Based on the locations of crossing zones, villages, intensity of use by animals and
as validated during the ground survey, WII and NTCA recommend one crossing
structures on this stretch of the road. The mitigation measure as proposed by
WII and NTCA is shown in Figure 21 and details are provided in Table 20.

Since the four laning in this section has already been completed, the traffic is
moving with very high speed in this section. NHAI should be asked to implement
the mitigation measures in this section of the road as soon as possible. Delay in
implementing the mitigation measures would affect the long term functionality
of this crucial wildlife north - south corridor connecting 09 protected areas in
Central Indian Tiger landscape complex.
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Table 20: Details of mitigation measures proposed by WII and NTCA on Forest
Patch 01, NH-6, Maharashtra

S. Chainage-wise  Structure Dimension (m)
No. location Type Width (viaduct) Height
of structure
700 5
Start: 406.750  Underpass RCC structure : 300 + 300
L End: 407.450 for Animals Ao ([ositn S CR)
T Guide walls (both sides) 100 + 100 2

8.2. Forest Patch 06
(Chainage 419.650 to 423.800 km; Maramjob to Dongargaon; Length 4.150
km)

This patch has good forest cover and extends on both sides of NH-6. This portion
can be divided into two parts flat and hilly. NH-6 in the flat section (chainage
422.400 km to 423.800 km) has already been upgraded to four lanes. The hilly
section (chainage 419.650 km to 422.400 km) is still to be upgraded. Since this
part of the highway is hilly, diversion of road is requested by NHAI authorities.
Three box culverts at chainage 422.500 km, 421.500 km and 420.700 km of size
3.05 m (height) and 6.10 m (width) have been proposed by NHAI. All the three
structures are unsuitable for the type of the wildlife in this area and also with
respect to location. The box culverts have been located to serve as drainage
structures.

During the resurvey, evidences of 3 species of mammals where found using this
section of highway. The species include Sambar, Leopard and Langur. The
species specific sign intensity zones as identified by Kernel Analysis are shown in
Figure 22. Based on the sign intensities of different species, we identified
potential multi-species crossing zones across the road stretch by overlay analysis
in ArcGIS. The locations of these crossing zones are indicated in Figure 23 and
details provided in Table 21.

Table 21: Details of crossing zones on NH-6 Patch 06 Maharashtra as identified
by kernel and overlay analysis based on intensity of signs across the road stretch

Highway & patch  Crossing Width of Number of Name of species
zone crossing zone species whose whose signs were
number (inm) signs were found*

found
NH-6 MH Patch6 1 1200 3 Leopard (1)

Hanuman Langur

(I
Sambar (III)

*WPA status of animals are given in parentheses
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Figure 22: Sign intensity for Sambar, Leopard and Langur as indicated by kernel
analysis on NH-6 (MH) Forest Patch 06
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Figure 23: Location of multi-species crossing zone on NH-6 Patch 6 (MH)
identified by kernel and overlay analysis based on intensity of signs across the
road stretch and location of proposed mitigation measures
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Recommendations for Patch 06 NH-6 Maharashtra:

Based on the locations of crossing zones, villages, intensity of use by animals and
other ancillary development along this stretch of the road as validated during the
ground survey, WII and NTCA recommend one crossing structure on this stretch
of the road. The mitigation measure as proposed by WII and NTCA are shown in
Figure 23 and details are provided in Table 22.

Table 22: Details of the mitigation measure proposed by WIl and NTCA on
Forest Patch 06, NH-6, Maharashtra

S. Chainage-wise Structure Dimension (m)
No. location Type Width (viaduct) Height
of structure
750 5
RCC structure 300 +
1. E?{;t 42210575%0 Eor:fgfnalzs Approach (both sides) 300 2
' ' Guide walls (both sides) 100 +
100

8.3. Forest Patch 08
(Chainage 430.800 - 433.850 km; Bamhani to Duggipar; Length 3.050 km)

This is an undulating stretch near Navegaon National Park which is important in
terms of providing connectivity with Nagzira Wildlife Sanctuary. NH-6 is
approximately 1 km from the boundary of the National Park. Four laning work
has been completed in the flatter area, diversion as well as realignment is
requested by NHAI within this section. Two box culverts at chainage 432.300 km
and 433.400 km of size 3.05 m (height) and 6.10 m (width) have been proposed
by NHAI Both these structure are unsuitable for the type of the wildlife in this
area and also with respect to location. The box culverts have been again largely
conceived as drainage channels.

During the resurvey, evidences of 6 species of mammals were found using this
section of highway. The species include Barking Deer, Chital, Langur, Leopard,
Nilgai and Sambar. The species specific sign intensity zones as identified by
Kernel Analysis are shown in Figure 24. Based on the sign intensities of different
species, we identified potential multi-species crossing zones across the road
stretch by overlay analysis in ArcGIS. The locations of these crossing zones are
indicated in Figure 25 and details provided in Table 23.
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Figure 24: Sign intensity for Barking Deer, Chital, Langur, Leopard, Nilgai and
Sambar as indicated by kernel analysis on NH-6 (MH) Forest Patch 8
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Figure 25: Location of multi-species crossing zone on NH-6 Patch 8 (MH)
identified by kernel and overlay analysis based on intensity of signs across the
road stretch and location of proposed mitigation measures

Table 23: Details of crossing zones on NH-6 Patch 8 Maharashtra as identified by
kernel and overlay analysis based on intensity of signs across the road stretch

Highway & patch  Crossing zone Width of Number of Name of species
number crossing zone  species whose signs were
(inm) whose signs found*
were found
NH-6 MH Patch8 1 1600 3 Leopard (I)

Hanuman Langur (II)
Sambar (III)

Barking Deer (III)
Chital (III)

Nilgai (III)

*WPA status of animals are given in parentheses

Recommendations for Patch 8 NH-6 Maharashtra:

Based on the location of crossing zones and intensity of use by animals and as
validated during the ground survey, WII and NTCA recommend one crossing
structure on this stretch of the road. The mitigation measures as proposed by
WII and NTCA are shown in Figure 25 and details are provided in Table 24.
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Table 24: Details of mitigation measures proposed by WII and NTCA on Forest
Patch 08, NH-6, Maharashtra

S. Chainage-wise Structure Dimension (m)
Ne- ocation Type Width (viaduct) Height
of structure
750 5
Start : 431.150 Underpass for LILL miweine S0l 0
L End: 431.950 Animals Approach (both sides)
o Guide walls (both sides) 100 +100 2

8.4. Forest Patch 10
(Chainage 458.000 - 461.200 km; Sakoli to Mundipar; Length 3.200km)

This is almost a flat area with slight undulation. One box culvert at chainage
458.480 km of size 3.05 m (height) and 6.10 m (width) has been proposed by
NHAL This structure will be unsuitable for the type of the wildlife in this area
and also with respect to location. The box culverts have been located with
respect to drainage network of the area. This box culvert will serve well as
drainage channels.

During the resurvey, evidences of 4 species of mammals were found using this
section of highway. The species include Barking Deer, Chital, Leopard and Nilgai.
The species specific sign intensity zones as identified by Kernel Analysis are
shown in Figure 26. Based on the sign intensities of different species, we
identified potential multi-species crossing zones across the road stretch by
overlay analysis in ArcGIS. The locations of these crossing zones are indicated in
Figure 27 and details provided in Table 25.

Table 25: Details of crossing zones on NH-6 Patch 10 Maharashtra as identified
by kernel and overlay analysis based on intensity of signs across the road stretch

Highway & Crossing Width of Number of species = Name of species
patch Zone crossing whose signs were whose signs were
number zone (in m) found found*
NH-6 MH Patch 1 3000 4 Leopard (I)
10 Barking Deer (III)
Chital (III)
Nilgai (III)

*WPA status of animals are given parentheses
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Figure 26: Sign intensity for Barking Deer, Chital, Leopard and Nilgai as
indicated by kernel analysis on NH-6 (MH) Forest Patch 10

Figure 27: Location of species specific crossing zone on NH-6 Patch 10 (MH)
identified by kernel and overlay analysis based on intensity of signs across the
road stretch and location of proposed mitigation measures
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Recommendations for Patch 10 NH-6 Maharashtra:

Based on the location of crossing zones and intensity of use by animals and as
validated during the ground survey, WII and NTCA recommend one crossing
structure on this stretch of the road. The mitigation measure as proposed by WII
and NTCA is shown in Figure 27 and details are provided in Table 26.

Table 26: Details of mitigation measure proposed by WIl and NTCA on Forest
Patch 10, NH-6, Maharashtra

S. Chainage- Structure Dimension (m)
No. wise location Type Width (viaduct) Height
of structure
RCC structure 750 5
Start : Underpass Approach (both 300 + 300
1. 458.950 for sides)
End:460.000 Animals Guide walls 100 + 100 2
(both sides)

9. North - South Wildlife Corridor and NH-6 Chhattisgarh Section:

As is evident from Figure 1, North - South Wildlife Corridor which connects 6
Tiger Reserves, 1 National Park and 1 Wildlife Sanctuary within Central Indian
Tiger landscape complex falls on the Maharashtra - Chhattisgarh border. The
extent of forest from Maharashtra/Chhattisgarh border towards Chhattisgarh is
more than 15 km and is a continuous forest patch. Four laning has been
completed in this entire section which has bifurcated more than 70 % of this
vital wildlife corridor. During our visit to NH- 6 we also explored the plausible
mitigation measures on Chhattisgarh side. WII and NTCA strongly recommend
two flyovers in first 15 km section of the road to revive the functionality of this
vital wildlife corridor. NHAI as a National Agency should take responsibility to
make sure that the mitigation measures on Chhattisgarh side should be in place.
NTCA should convey to the Chhattisgarh Forest Department the importance of
this vital wildlife corridor and persuade them to take appropriate measures as
suggested. The details of the proposed mitigation measures are provided in
detail in Table 27. The details of mitigation measures proposed by WII are based
upon a short visit and can be further improved upon.

Table 27: Details of structures proposed by WII in on Chhattisgarh side of NH-6

S. GPS location Structure Type Dimensions (m)
No. of structure Width Height
Start: 21° 04" 49.75” / 80° 30" 28.65” Underpass for 750 Viaduct + 05
End: 21°04°51.13” / 80° 29 38.04" Animals 600 approach
2 Start: 21° 05" 2.55” / 80° 32" 33.58" Underpass for 750 Viaduct + 05
End: 21°05°18.75"/ 80° 31" 39.63" Animals 600 approach
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10. Alternative route via Chindwara:

During its task oriented specific field visit, WII team also visited the entire
alternative route via Chindwara. The road from Nagpur to Chindwara has forest
at three places. The GPS locations of these forest patches are 21° 30" 31.25” and
78° 54" 59.93” for patch one, 21° 40" 34.1” and 78° 49" 01.7” for patch two and
Ghat Section from GPS location 21° 46" 59.4” and 78° 49" 48.1" to 21° 48" 57.2"
and 78° 50" 02.9” covering distance of 8 - 10 km.

The alternate route via Chindwara has already been upgraded to a two lane
National Highway.

The three forest patches that have been identified by WII in this alternative route
offer excellent connectivity between Satpura, Melghat and Pench Tiger reserves.
These forest patches are vital links for connecting habitats outside and between
06 tiger reserves of Central Indian Tiger landscape complex. These forest
corridors are critical for overall tiger conservation in India and especially in
central Indian landscape complex. As upgradation work on Chindwara road has
already been carried out, WII recommends that proper mitigation measures
should be implemented in three patches of forest for retaining the landscape
connectivity.

11. Evaluation of the barrier effect on different animal species due to
factors such as road type (2- and 4-lane), traffic heterogeneity, traffic
volume, vehicle speed and species characteristics at current traffic volume:

The barrier effect of roads/ highways results from a combination of factors (such
as traffic noise, vehicle movements, pollution, and human activities) and physical
hindrances (such as infrastructure surface, ditches, and fences). The distance
from the road to dense vegetation and the open verge character may also act as a
barrier to many species, especially small ones (Oxley et al., 1974). Depending on
the species, some animals may not experience any physical or behavioral barrier
at all, whereas others may not even approach the road. Most infrastructure
barriers do not completely block animal movements, but they do significantly
reduce the number of crossings (Mader, 1984; Merriam et al, 1989). “The
fundamental question therefore is: How many successful crossings are needed to
maintain habitat connectivity” (Seiler, 2002). To answer this question,
information is needed on the movements of specific species in a fragmented
landscape and on the probability of a successful road crossing for those species
that actually cross roads.

To evaluate barrier effect under existing road conditions, traffic volume and
traffic heterogeneity on both NH 6 and 7, we collected required information to
model the probability of successful crossing.

Traffic Characteristics:

The data on road and traffic characteristics was collected from NHAI Project
Implementation Unit (PIU) Nagpur and data on speed on 2 and 4 lane stretches
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was estimated by actually calculating time taken by different types of vehicles
under heterogeneous traffic conditions during March, 2015. The details are given
in Table 28. Traffic heterogeneity and hourly volume on NH-6 and NH-7 is given
in Figure 28.

Species Characteristics:

Data such as body length and behavior on six major species from the central
Indian landscape was taken from the book ‘Indian Mammals: A field Guide’
(Menon, 2014). The details are given in table 29.

Time taken by animal to cross road:

Time taken by any animal to cross the road (2 lane or 4 lane) and probability of
being hit by a moving vehicle is a function of body length, average group size and
speed of the animal to cross the road. Considering body length and average
group size, the average time taken by species to cross 2 lane or 4 lane road may
vary accordingly. We used expert knowledge to estimate the time taken by
species to cross the road to model traversability. The data used for modeling is
provided in Table 30 with the assumption that the median on 4 lane road is just a
line or very small structure which is not going to affect the movement of the
animal.

Table 28: Traffic and Speed Characteristics on NH-6 and NH-7 as on March

2015
Parameter NH-7 NH-6 Data Source
Traffic Volume/Day 6151 6377 NHAI - PIU
(Average for 5 days) Nagpur
March 2015
Traffic Volume/Hour 452 330 NHAI - PIU
(Maximum at peak hr) Nagpur
March 2015
Elrafﬁc . Bus & Truck 90 79 NHAI PIU Nagpur
eterogeneit Cars 279 117 March 2015
y MAV 83 134
Time taken by vehicle to cover  67.615 secs 94.3 secs
1 km distance on 2 lane road
Time taken by vehicle to cover  62.5 secs 80.33 secs Data collected
1 km distance on 4 lane road during road
Speed 2 lane road 14.79m/sec 10.58m/sec survey by WII
m/sec and km/hr 53.24km/hr 38km/hr team
Speed 4 lane road 16m/sec 12.45m/sec
m/sec and km /hr 57.6km.hr 44.81km/hr
Average vehicle length 573 m 7.5m Calculated as

(Based on traffic heterogeneity)

proportion of
vehicles and
vehicle length
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Table 29: Species characteristics body length and behavior (Menon, 2014)

Species Body Length (Max) Behavioural
Attribute

Gaur 330 cm Group Living
Chital 155 cm Group Living
Sambar 210 cm One or Two
Wild Pig 200 cm Group Living
Tiger 310 cm Solitary
Leopard 243 cm Solitary
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Figure 28: Traffic heterogeneity and volume on NH-6 and NH-7 (March 2015)
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Table 30: Time taken by animal species to cross the road (based on expert

knowledge)
Species Time taken to cross 2 Time taken to cross 2
lane road (10 m) insec  lane road (25 m) in sec
Gaur 12 34
Chital 15 30
Sambar 7 14
Wild Pig 8 16
Tiger 6 12
Leopard 5 10

Considering the parameters as mentioned in table above, we modeled the
probability of the animal being hit while crossing. We used Poisson Probability
model to estimate the probability of hit of an animal by a vehicle in a given road
condition with specific traffic volume and speed (Jaarsma et al., 2006).

In traffic engineering, the calculation of headway distributions, i.e. the frequency
of the length of gaps between successive vehicles in a traffic flow at a given
cross-section is commonly based on the assumption of a Poisson distributed
process (Haight, 1963; Daganzo, 1997). The Poisson distribution is a discrete
distribution that describes the number of events during a given time period.
Here, the event is a vehicle arriving at a given location. In the Poisson
distribution, the numbers of events in sequential time periods of an equal length
are independent stochastic drawings. For a given traffic volume, the probability
of a certain number of arrivals within a fixed time period depends only on the
length of this period and is thus constant for periods of equal length. When the
number of arriving vehicles in a sequence of fixed time periods is Poisson
distributed, their headways are (negatively) exponentially distributed and
independent of each other. To be Poisson distributed, the vehicles must
approach a certain location in a so-called undisturbed flow (Jaarsma et al., 2006).

During the field visit we estimated traffic volume, average speed in
heterogeneous traffic conditions on different stretches of the road to validate
Traversability Model. We considered 2 lane and 4 lane road on both NH-6 and
NH-7 to model possibility of animal to be hit by the vehicle at specific traffic
volume and speed. The models for different species on NH-7 and 6 are depicted
graphically below (Figure 29 - 34):
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Figure 29: Traversability model showing probability of Hit (Red Lines) or
Successful crossing (Green Lines) of Gaur on NH-7 (top) and 6 (bottom) w.r.t
available traffic volume as on March 2015
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Figure 30: Traversability model showing probability of Hit (Red Lines) or
Successful crossing (Green Lines) of Chital on NH-7 (top) and 6 (bottom) w.r.t
available traffic volume as on March 2015
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Figure 31: Traversability model showing probability of Hit (Red Lines) or
Successful crossing (Green Lines) of Sambar on NH-7 (top) and 6 (bottom) w.r.t
available traffic volume as on March 2015
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Figure 32: Traversability model showing probability of Hit (Red Lines) or
Successful crossing (Green Lines) of Wild Pig on NH-7 (top) and 6 (bottom) w.r.t
available traffic volume as on March 2015
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Figure 33: Traversability model showing probability of Hit (Red Lines) or
Successful crossing (Green Lines) of Tiger on NH-7 (top) and 6 (bottom) w.r.t
available traffic volume as on March 2015
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Figure 34: Traversability model showing probability of Hit (Red Lines) or
Successful crossing (Green Lines) of Leopard on NH-7 (top) and 6 (bottom) w.r.t
available traffic volume as on March 2015
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To interpret the Traversability Model for each species on different stretches of
road (2 lane/4 lane) and on different highways (NH-6/7) we have divided the
probability spectrum into 3 classes: Pass Zone (0 - 0.5) - where 100% to 50% of
the individuals of the species under current traffic and road conditions are able
to cross the road, Death Zone (0.5 - 0.75) - where only a maximum of 25% of
the individuals of the species are able to cross the road and Deterrent Zone
(0.75 - 1) - where less than 25% of the individuals of the species are able to
cross the road successfully. These models are distinguishable from each other
with respect to the lower and upper limit of these zones depicted by the traffic
volume values.

The corresponding traffic volume with respect to the species, road type (2/4
lane) and highway (NH-6/7) is indicated in table 31.

Table 31: No. of Vehicle/hr with respect to different zones of animal crossing on

NH-7 and 6
Species Road Pass Zone Death Zone Deterrent Zone
Type (0-0.5) (0.5 -0.75) (0.75-1)

NH-7 NH-6 NH-7 NH-6 NH-7 NH-6
Gaur 2 Lane 0-190 0-180 190-380 180-380 >380 >380
4 Lane 0-80 0-70  80-145 70-150 >145 >150
Chital 2 Lane 0-160 0-160 160-320 160-300 >320 >300
4 Lane 0-80 0-80 80-160 80-160 >160 >160
Sambar 2 Lane 0-320 0-300 320-600 300-600 =>600 >600
4 Lane 0-180 0-175 180-340 175-320 >340 >320
wild Pig 2 Lane 0-280 0-260 280-560 260-520 >560 >520
4 Lane 0-160 0-150 160-300 150-280 >300 >280
i 2 Lane 0-375 0-340 375-600 340-600 >600 >600
4 Lane 0-195 0-190 195-390 190-380 >390 >380
Leopard 2 Lane 0-430 0-380 430-600 380-600 >600 >600
4 Lane 0-230 0-230 230-450 230-450 >450 >450
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12. Road Kkills and ‘Barrier Effect'

Roads act as barriers for movement of animals in several ways, for example by
causing discontinuity in habitat (Mader 1984; Baur and Baur, 1990) and causing
road avoidance because of the associated disturbances (Singer, 1978; Mader,
1984; Leblond et al.,, 2013). Animals may also avoid roads as a consequence of
road-related mortality. This gradually leads to the creation of a ‘barrier’ to
animal movement (Mader, 1984; Riley et al., 2006; Rico et al., 2007). This ‘barrier
effect’ is reflected in the reduced number of animal movements across the roads
and results from a combination of factors such as avoidance due to disturbance
caused by roads, presence of physical hindrances such as the road itself (Jaarsma
et al., 2006) and the traffic density (Richardson et al., 1997). The character of the
road verge may also determine the barrier influence for many species that may
or may not find the openness of the verge conducive for movement (Barnett et
al,, 1978; Baur and Baur, 1990).

The barrier effect can have adverse implications for populations, and
implications for interactions amongst species and the entire ecosystems. In a
landscape such as the Central Indian Landscape that is intersected by a network
of roads, it can lead to the isolation of animal populations. This may affect the
overall connectivity of the landscape, compromising the conservation of wide
ranging animal species such as the tiger (Yumnam et al, 2014). The barrier
influence in sections of NH-6 and 7 can also be seen as a threat to isolation of
populations of tiger and gaur.

The barrier effect of roads on wildlife populations can often pose more problems
for a wide variety of species than the impacts of road-kill or habitat avoidance
and has the potential to cause the most severe ecological impacts (Forman and
Alexander, 1998).

While conducting vehicle surveys, road kill data (Table 32) was collected for wild
animals in both 2 and 4 lane stretches of NH-6 (Maharashtra section) and NH-7
(Maharashtra and Madhya Pradesh sections). Road kill data was also obtained
from the State Forest Department of Maharashtra for NH-6 (Table 33). This data
was incorporated in the kernel density analysis for recognition of animal
crossing zones.
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Table 32: Details of road Kkills observed on NH-6 and NH-7 (MP and Maharashtra
sections) during March 2015 by WII team

S.No Date Species Forest Patch/ Chainage Road type

NH 7, Maharashtra section
Traffic volume: 425 vehicles/hour

1. 11.03.2015 Langur Forest patch 3 2-lane
2 14.03.2015 Macaque Forest patch 3 2-lane
3 14.03.2015 Langur Forest patch 3 2-lane
4. 15.03.2015 Shikra Forest patch 2 2-lane
5 15.03.2015 Wild pig Forest patch 3 2-lane
6 15.03.2015 Turtle dove Forest patch 3 2-lane
7 16.03.205 Langur Forest patch 3 2-lane
8. 21.03.2015 Wild pig Forest patch 1 2-lane

NH 7, Madhya Pradesh section
Traffic volume: 425 vehicles/hour
1. 21.03.2015 Feral pig Ch. 627-632 2-lane

NH 6, Maharashtra section
Traffic volume: 330 vehicles/hour

1. 29.03.2015 Jungle cat Forest patch 1 4-lane
2. 29.03.2015 Garden lizard Forest patch 1 4-lane
3. 30.03.2015 Langur Forest patch 1 4-lane

We also obtained road kill data for the period 2005-2014 from the Office of the
Deputy Conservator of Forests, Bhandara Division, Maharashtra, for NH-6. The
details are given in Table 33.
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Table 33: Road kill data for the years 2005-2014 obtained from the Maharashtra
Forest Department, Bhandara Division, Maharashtra

S.no. Forest area Date Species
2005

2006

1. Bhandara 7.04.2006 Wild pig
2007

2008

2009

2010

2011

2012

2013

1 Lakhani 07.02.2013 Blackbuck
2 Lakhani 05.03.2013 Leopard
3. Lakhani 21.06.2013 Chital

4. Sakoli 12.07.2013 Wild pig
5. Bhandara 12.07.2013 Chinkara
2014

1. Sakoli 01.02.2014 Wild pig

Twelve kills were recorded during the course of the resurvey (March 2015) by
the WII team. These road kills were of different species such as langur, macaque,
wild pig, jungle cat, birds and lizards. Although we did not record mortalities of
larger species such as chital, sambar, gaur, tiger or leopard, their use of the
habitat within close proximity was established based on recordings of indirect
signs and direct sightings of chital, jungle cat and Indian grey wolf during vehicle
transects. These records depended upon the level of disturbance along the road
sections and suitable habitat available for shy species such as tiger and chital.

According to road kill data collected during the survey, and data obtained from
the Forest Department, the current traffic trends on the roads surveyed is at the
threshold of deterrence levels for most species (refer Section 11, Table 28). This
probably explains the low number of road kills for some species (leopard, chital,
jungle cat) and no road kills recorded for species such as gaur, tiger and sloth
bear. We thus assume that sections of these roads (NH-6 and 7) aligned through
PAs under present traffic and road conditions have already become ‘barriers’ for
the movement of these animals, and the few animals that attempt to cross these
sections are killed.

Some animals like macaque, langur and wild pig that were observed to
frequently use the roads have greater adaptability to road induced disturbance
or the thresholds of current traffic volume were still low to make the roads
impermeable for these species.
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Figure 35: Road kills of different animal species observed during the resurvey
on National Highways 6 & 7
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13. Observation on the NHAI suggestion based on a US-based publication
entitled “Safe Passages: A user’s guide to developing effective highway
crossings for carnivores and other wildlife” that wildlife underpass
structures 50 m wide are sufficient for the passage of large carnivores like
tiger:

During the meeting held at Pune on 13t February 2015, NHAI quoted the
aforementioned guidance book to support its argument that 50 m wide
underpass structures would be adequate for use by tigers. We have carefully
examined this publication. The suggestions in the publication have been made
considering several factors such as traffic heterogeneity, daily and annual traffic
volumes, and types of animals found in the United States, which are very
different from Indian conditions. The traffic characteristics of United States also
vary considerably as compared to a developing country like India. Moreover,
these dimensions are viable if we consider them species-specific crossing
structures, but our present requirement is to recommend crossing structures
suitable for use by multiple species. This includes solitary animals such as tiger,
leopard and sloth bear, and herd-living animals such as chital and wild pig, small
animals such as jungle cat and the largest animal in the landscape- Gaur. All
species differ in their acceptance of wildlife crossings and thereby a crossing
structure with the adequate openness for the largest animal species and that for
the largest herd of animals is needed. Spending money for under passes of 50 m
or smaller will not be a wise investment as the probability of ensuring across
movement of both target species (Tiger and Gaur) and other generic species
(Chital, Sambar, Wild Pig etc.) would be low/ inadequate and hence is not
recommended in this report.

The small mitigation structure of 50 m width will only help to reduce mortality
at a specific place for a specific species under given population and traffic
conditions. It will not ensure long-term connectivity for the suite of species,
which is why large mitigation structures are required in the Indian context.

The NHAI is already constructing three flyovers of 400, 500 and 736 m long on
NH - 72 in order to main functional connectivity for elephants in Rajaji landscape
at the cost of 42.2, 52.8 and 77.7 crore respective. Figure 36 shows one of the
mitigation measures under construction.
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Figure 36: Under construction elephant crossing (736 m long) on NH - 72
(Rajaji National Park)
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14. Summary of Recommendations:

Based on location and length of crossing zones on various road sections across
NH-7 (MP and MH) and NH-6, the species assemblages and traffic volume,
heterogeneity and road characteristics, the specific recommendations for various
sections of road are summarised below. The comparison with mitigation
measures proposed earlier is given in Annexure VI.

14.1. Recommendations for NH-7 Madhya Pradesh:

In additions to the structures proposed by NHAI, WII and NTCA recommend 7
additional structures across four forest patches on NH-7 Madhya Pradesh
Section. The details of these structures are given in Table 34 (Refer to Section 6

for details).

Table 34: Details of mitigation measures proposed by WII and NTCA on NH-7,

Madhya Pradesh
S.  Forest GPS Location Structure Dimension (m)
No. Patch Mid- Type Width (viaduct) Height
Point/Chainage
RCC structure 500 5
Cow o mEem e LS e 0t
: Guide walls (both sides) 50 +50 2
RCC structure 800 5
2w I e N 00
: Guide walls (both sides) 100 +100 2
3. 02 632.350 Underpass g, 5
for Animals
4. 02 633.550 Underpass ¢, 5
for Animals
5. 02 635.050 Underpass 5
for Animals
RCC structure 500 5
o om o BERI e S e 00
: Guide walls (both sides) 100 +100 2
RCC structure 300 5
pow B e SR e 00
: Guide walls (both sides) 50 +50 2
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14.2. Recommendations for NH-7 Maharashtra:
WII and NTCA recommend 9 structures across three forest patches on NH-7
Maharashtra Section. The details of these structures are given in Table 35 (Refer

Section 7 for details).

Table 35: Details of mitigation measures proposed by WII and NTCA on NH-7,

Maharashtra
S. Fores GPS Location Type Provision Dimensions
No. t (Mid - Point)/ Width Height
Patch Chainage (m) (m)
01 01 214016.87 Minor  Structure 60 5
79 24 56.98 Bridge Extension
653.770 Guide Walls 50 + 50 2
02 01 213958.35 Underp RCC Structure 50 5
79 24 47.42 ass Approaches 300 + 300
654.360 Guide Walls 50 + 50 2
03 01 213907.3 Underp RCC Structure 750 5
7924 19.19 ass Approaches 300 + 300
656.200 Guide Walls 50 + 50 2
04 01 213815.48 Minor  Structure 80 5
79 2351.01 Bridge Extension
657.950 Guide Walls 50+ 50 2
05 01 2137 24.04 Underp RCC Structure 300 5
792318.56 ass Approaches 300 + 300
659.520 Guide Walls 50+ 50 2
06 02 214016.87 Minor  Structure 65 5
79 24 56.98 Bridge Extension
667.900 Guide Walls 100 + 100 2
07 03 214016.87 Underp RCC Structure 100 5
79 24 56.98 ass Approaches 300 + 300
673.700 Guide Walls 50 + 50
08 03 675.500 Underp RCC Structure 750
ass Approaches 300 + 300
Guide Walls 50+ 50 2
09 03 677.300 Minor  Structure 50 5
Bridge Extension
Guide Walls 250 + 250 2
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14.3. Recommendations for NH-6 Maharashtra:
WII and NTCA recommend 4 structures across four forest patches on NH-6
Maharashtra Section. The details of these structures are given in Table 36 (Refer

Sections 8 for details).

Table 36: Details of mitigation measures proposed by WII and NTCA on NH-6,

Maharashtra
S. Forest Chainage-wise Structure Dimensions (m)
No. Patch location Type iad ioh
of structure Viaduct Height
700 5
Start: 406.750 Underpass RCC structure . 300 + 300
1 Ul Gairasn  fordoimls  CEenen (o St 100 + 100 2
' ' Guide walls (both sides) *
RCC structure 750 5
Do S Uemss ek Gon ey 300030
' ’ Guide walls (both sides) 100 +100 2
RCC structure 750 5
3 08 S]Etzfit:33119155(§) fg?iirilr)r?:lss Approach (both sides) 300 + 300
) ) Guide walls (both sides) 100 + 100 2
RCC structure 750 5
4 10 S];gt:sllglss(? fg?iilrilrfzjlss Approach (both sides) 300 + 300
' ) Guide walls (both sides) 100 + 100 2

14.4. Recommendations for NH-6 Chhattisgarh Section:

The extent of forest from Maharashtra/Chhattisgarh border towards
Chhattisgarh is more than 15 km and this is a continuous forest patch. Four
laning has been completed in this entire section which has bifurcated more than
70 % of this vital wildlife corridor and no mitigation measures are in place.
Considering the importance of this corridor, WII and NTCA recommend two
flyovers in first 15 km section of the road to revive the functionality of this vital
wildlife corridor. The details of the proposed mitigation measures are provided
in detail in Table 37. The details of mitigation measures proposed by WII are
based upon short visit and can be further improved upon.

Table 37: Details of structures proposed by WII and NTCA in on Chhattisgarh

side of NH- 6

S. GPS location Structure Dimensions (m)

No of structure Type Provision Width Height
Start:21°04°49.75” / 80° 30" 28.65” Underpass Viaduct 750 05
End:21°04°51.13"/80°29°38.04” for Animals = Approach 300 + 300

2 Start:21°05"2.55”/80°32"33.58”  Underpass Viaduct 750 05
End:21°05"18.75"/80°31"39.63” for Animals = Approach 300 + 300

14.5. Mitigation measures on alternate route via Chindwara

As upgradation work on Chindwara road has already been carried out, WII recommends
that the proper mitigations measures should be implemented in three patches of forest
for retaining the landscape connectivity.
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Annexure I:

Minutes of the Standing Committee meeting of NBWL held on 12-13 August 2014

Mevwine off [l mwvding off B0 NEWT daind! [006 & [ A3 dup ST

Mimisery of Environment and Forests
Wildlife Diivision

Mimutes of the 31" Meeting of the Stapding Commitive of National Board Tor Wildlife held
w1213 .iu-g,q':t 2014 ar Tilira Parvavaran Bhawan, Jor Bag Road, ¥ew Delhi

The 31" Meeimg of the Stindmg Conumiee of Naboual Board for Wildlife (NBWL)
was held on 1213 Augnst 24 & the Mmooy of Epvwonment and Forests (MoEF), New
Dielln The mestmg was comvensd under 1be charmambip of Hon'ble KMimicier of S1ae
(Independent Charge) for Emvoonneent. Forests and Climate Change. The b of patcipaits 1 a1
ApmeTure=l

At the sutiet. Honble Chazrman while welcommyg all patcipants to the 31% Meeting of
S\IEIH.I!E Comeninee of NEWL eennened thar this mrﬂim!: was bring held afrer 3 lonp BAp, dhe
15 the process of re-constitution of Sie Natooal Board for Wildlefe and s Stadng Conmuaiies
He urged e partcapanits that theve was a peed 10 take comervalion aloagade developusental
aciivities and therefore. all the proposals thae bave been included = the agends peed @ be looked
e very carefully and pidicionsly He also clanbied that m case the Commeties prescnbes any
conditions whale recommendmg propeets, care dvould be taken that the conditions aie feasdble fon
mmplementabeon and al the same wme complaace of the condibens should alie be closely
mamibared  The Charman also pombed out that sach case be decusesd as per ots ments. He then
requeiiod the Member Secactary io mmiete the docwimons on the agenda siems

The agenda items were then opened for disemssson
Agendda Yoo 1z

Confirmation of the minuies of the 30 Aeeting of Standing Commines of Xaticual Board
far Wildlifs held an -l'-' September 014,

The Member Secretary imfosmed the Commmties that the fmal mimutes of the 30
Meetmg of the Standmg Commuaniee of NEWL held on 4* September 7013 were curcalated 1o all
members of the Sundmg Committes on T November 2015 No commwents have sines been
receavied on the fmal nanubes

The Standiag Commtter accerdmgly confimmed tle mumutes of the 20* Mectimg beld on
42 September 2013, thHl o discnsssin o6 the poEngs an the malérs Comeng m'hrq.rqbrnlly En
the agemda

..lrm‘i.l Mo 2 Actiom Takenm Rﬂmﬂ

Action Taken on the decinons of the Standmyg Commurtee of NBWL m at 28% Meetmg
held on 20% March 2013

|&
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with the 13 Gram Sabbas sepreseniatives, wha had deelined the offer of the relazation package
amd o relocate our of the Sancmary. He added thar all cther condimons, as bad down by ibe
MWL had been complied with and since the Gram Sabha bad again dechined the offer of the
relpeatan package. the Sanding Comminer may comider waiving of the condinem

After discusssons, the Somailing Commmes decuded 1o warve of the cosdmon regardmg
relocatson of villages oorreide Baimmr Sancmary

4.3(X%) Diversien of 397 ha of ferest land in Pasuvemula Béserve Forest of WL
Nagarjuna Sagar Thviston for Amupu & Keppuamwru Lift Trrigation Scheme(LI5) on the
Foreshors of Nagarjunasagar Dam in Aacherla, Andhra Pradesh

The Member Secrerary bvefed the Conumames regarding the proposal. He also added char
the sl @ypection ropart was cacalaed e all the mmbers. Afier discovacas, the Stadag
Commmsites cormdersd the amall ares miyolved and b localson speciiic mture of the proposal
and decsded bo recommend the proposal subjact to the condibions specified by the State Beard
fen Wildhife and the Stale Chael Wildhife Warden

4.2 1) Diversion of 4.49% ha of forest land from Pemch 3ongli Wildlife Sanctmary
for relabilitation'upgradation of exicting 2 lame to 4 lamé on Sesmi-Ehawasa {MPy MH
Baorder Section of NH-7, dadbva Pradesh.

The Member Secoeiary biefed the Commnutiee vepaihmg the propesal He added ihat il
tepant of NTCA om this was circulaied 1o the memben. Member Sccretary NTC A mformed thar
comadenmg the locatien specilicary of the project. the design for tse seich matkon the PA was
warked an in vl manser cha impact ean be manemared apd mevemses rautes af wildlife have
boen protecicd. The Duecier, Waldlkle Invtinite of lodea mfonmed il the W had camied ot
#iadies om e ecalogeal aspects of the progect along the Manonal Highway passng thoousgh the
Perch Mowghi Tiger Reserve. He added thar this was of the frst of i kind model in ecolegical
conaderntion i rasds pasing thremph Proteceed Ares

After diswcusson, the Standing Commidee recommended the proposal subject o the
fallaweng mangaison measmes xx vuppested by NTCA asd WiT

] Tha maaificarians en Mg sestgn and lecarian swppested &y IR far cammmcnion af
ewlvarrs shail be adiverad ro by NHAT

il Specifie dimemptans fhelpld braadohl amd lseaviome for tha n.-:u.u'.n;ud-.r.l" rhail be
cenatrnctid only fa comemitaion with dhe KL

it The mderpasses lacaed ar ¢80 M0 bm and G101 bm oare nod recommendad ar
Ieparany n-:u.n'n-pa;m by recommanded o b conemucted ax @ .r.l'rrg.fl' wmrdarpasy af | b
.'m;r.ﬁ g T ke

v At chmingges 625100 re 20108 and ¢RO00 re 63120 che proposed nwo _r.':lmw:'
showld be replaced by wndergrasmd mummel wile previdme access ro villzpers

|



Annexure II:
Direction of Hon’ble Bombay High Court dated 7t January 2015

I P (Yol
IN THE HIGH COURT OF JUDICATURE AT BOMBAY -
NAGPUR BENCH : NAGPUR,
L "\

Public Interest Litigation No.88/2013
nucununomnm.n.moum.uua..cuw\\
Bajar Road, Ramdaspeth, Nagpur and ory. )

A\w

Office Notes, Office Memcranda of Coram
mc.cm‘sotdmotd&m mmul{xm
and Registra's orders

M NA Pachye. Amicus Curloe
N AA Yathane, mumuz

Mes. B.M, Dangre, G.P. For Respondents 4,5.7 to 10
M. Ranit Deo, mwwﬁ.
% N
CORAM : B.R, &,-"{\\\,
l”u' ’ 'n‘
DATED & )/
BN < rea/d
LAY
Insofa four-laning of National Highway
No.7 on a pm:h\ﬁetweennm and Khawasa is
’
conc It appears that the work of four-faning on the
saap covld . not cormmence since there (s no
#@unds between the Forest Department and
‘National Highway Authority. of Indis,

It appears that taking into consideration the
*,(_\ that the zaid patch passes through the forest and
‘\‘\\_ that it Is & part of cotridar wherein there s a movement

5 of wildilfe, & i3 insisted Gy the forest authorities that

/}jf,'\'\\'f/ there should be a flyover for the entire stretch.
\ \/ However, according to the NHAL If the flyover
N i5 10 be constructed, the costs of the project would
escalate by Rs.750 crores and the project itself would
not be feasinie.

Time and 9gnin we have insisted that the
danger to the environment and ecology has to be

= Comcioeded v - 000NV XTIV

|®
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minimized. However, at the same tme the -~
work cannot be hampered with, Fﬂx
development of the country, the u’f\~
Highways’ work as important lifefines.
The judicial notice may be u(lm\
that on 2 patch on Naticnal Highwa
Bhandara and Deorl, ononeweolu{;ﬁ’a,xbu(tu

&mmwros-mrymonme
Navegaon Wildlife Sanctuary. Undisputedly th. uh

arecas have also corridors dnlﬂe. Ris
noticed that on the said

Wtuve hqmdﬂm«s
souloh&nu of the wildiife from
one ares 1o find that if such an
arrangement -mmmaw
Khawasa, it would care of the concern of the Forest
Depa and allow free movement of wildiife from

road to other side,

~ 10 bo noted that ¥ the peovision of 6
as propased by NMA! ks accepted, the costs
escalate by approximately about Rs20 to 25

”‘ wmlﬂy«mbwum it would

~.\ WWM'?SOMWQNMMMQOWW

Ry [ssue as to whether § number of undelpasses wooks be

‘}\t," suicent or not. Even If it is accepted that & will be

-</._/ nessary 1o have more number of uncerpasses, still it

RN we compare the costs If fiyover is to be constructed and

more mumber of underpasses are proviced, the
diference would be manifold,

Since the malter [s pending for a comiderydle

time, we find that It would be sppropriate that the



3 PILER- 13,04

Hon'ble Chief Minister of the State of Maharashtra: A
Hon'ble Minister of Road, Transport and Highways and k\
Shipping and Hon'ble Minister of State (Independent”” \
Charge) of Environment, Forest and Climate Cha % }
the Union of India intervene in the matter and im 3
upon the authorities concerned to aMVs,itfn(‘WBM
arrangement. (( A

In that view of the matter, wl\reguest the
learned ASGI and the learned Government Pleader to

convey our request to the Chief Minister, State
of Maharashtra; Hon'ble Mi d, Transport and
Highways aod~$hip$b9 (Qm\ Minister of State
(Independent ¢ onment, Forest and
Climate Changa to €"Iri the matter and impress
upon all the e authorities to arrive at an
amicable arrange

| Stand over tg 21* January, 2015.

\
AN
l@> JUDGE JUDGE
NS
(‘\
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Annexure III:
Minutes of meeting held on 13t February 2015, about diversion of forest land for widening of
National Highway- 7 from Mansar to Border of Maharashtra/Madhya Pradesh (between km 652
and 689) and National Highway- 6 from Maharashtra/Chhattisgarh border to Wainganga Bridge
near Bhandara (between km 405 and 485) of National Highway Authority of India (NHAI)

/ Government of Makarashira

No. S 2N STRAGE 10,

Roam No, 456461 Annex,
Revenue & Forest Department,
Hatuma - Rufgurs  Chowk,
Madam Cans Marg. Mantrzlaya,
Muambsi $00032,

Dt 2402201 8

Priecipal Chief Coaservator of Forests (HoFF), Maharashers Siate, Nagpar

Priscignl Chief Conservazor of Forests (Wildtife), Mabarastara Stabe. Nagpur
Additional Principal Chic!’ Comsarvator of Foeests and Nodal Officer, Mabaraihers
Ssace, Nagpur

Addizimal Priscigal Chief Conssrvator of Forests {Wikdlife), Fast, Ny

S. Che! Gemeral Manager (Tech). National Highways Astharity of India, Mamba

ot N2 -

Sule: Meetiag for discusslon en pruposal of divervion of 39,246 Ha. Forest land
Under FCA, 1980 for widesing of NH-T from Mausar to border of
Mabarasbtra / MP

Ref: 1) Government of Maharsahirs's even su. Jetter duted 07.02.2015
2) Government of Makerashira's even oo, letter dated 15.02.2015

Sir,

A mecting wan held under the chairmanabip of Hoa'ble Chicf Missster of the
Maharsbera State and in peesence of Hon'ble Mistsier of Road, Transport aad Highways and
Shippeng 2ad Hon'ble Misiver of State (Independent Chaege) of Eavironment, Fosest and
Clicsate Chaoge of Goverment of Indiz on 13022015 st S.00 M 8t Divisional
Comminimner Office, Pune.

B¢ minuses of meetings mwed. vide sbove tefeensd Jeter No 2 are withdwn &
revised sunutes of the above mesting are enclosed hesewith for necessary sction.

Yours fu@l),

- m;“,’
/ﬁ)l wange
Desk Officer
Enclosures-As shorve
Copy tai-
| 3: Principal Secretary of the Hon'be Chief Minister of Mabarashra, Mantralays,
b umbm.
2 The Privase Seceetary of the Minisser of Road, Transporr and Highways 2od Shipping,
Covernment of India, New Delhe

L. The Private Sceretary of the Misister of State (indepeadent Charge) of Envicoarsent.
Foeont snd Climate Change, New Delbd

3 The Private Secretary of the Minister of Forests, Govermanent of Maharsders.
Mansralaya, Mumbai.

3. Daecror, Wikllife Instisuie of indis, Deharadun

& Mettiber Secretary, Nationa! Tiger Conservation Authoeity, Now Delbi,

7 Chief Conservator of Forests {T.), Nagpur

|2



Minutes of Meeting held on 13" February 2015, about diversion of
forest land for widening of National Highway- 7 from Mansar to
Border of Maharashtra/Madhya Pradesh (between km 652 and 689)
and National highway- 6 from Maharashtra/ Chhattisgarh border to
Wainganga bridge near Bhandara (between km 405 and 485) of
National Highway Authority of India (NHAI)

In compliance 10 the Orders by Hon'dble High Coun of Bombay, Nagpur Bench
dated(4.02.2015 in the matter of Public Interest Litigation (PIL) No.88/2013, mocting was
heid on 13.02.2015 which was chaired by HonDle Chiel Minister of Maharashtra, Shri,
Devnidra Fadnavis in presence of Hon'ble Minister of Road Transport, Highways & Shipping,
Shri. Nitin Gadkani and Hon'ble Minister of State (Independent Charge) of Environment,
Forest and Climate Change, Shri. Prakash Javedekar at Divisional Commissioner’s office,
Pune.

2. The list of officials from National Highways Authority of India (NHAI),
Maharashtra State Forest Department, Wildlife lastitute of India (WII), Naticnal Tiger
Conservaton Authority (NTCA) who attended the mecting is 3t Anpexuce-A,

& The Chairman welcomed all to the mesting and requested Member (PPP) of
NHAI t0 present their coacerns on the recommendations suggested by the Comminiee
constituted by the Govt. of Maharashtra to advice on the mitigation measurcs on Mansar-
Kawasa section of NH-7 in the State of Mabarashira.

e mmmmnommmmmmmcmm«mw
1o provide § nos. dwmmmhmmmmkmmﬁmﬂon
costing Rs.334.84 Crores which included 2 nos. of flyovers of 1 Km. each and one underpass
of 300m which are the issucs of concem a8 the other 6 structures advised by the Committee
arc acceptable 10 NHAT and same will be provided. ‘

In respect of 3 structures of concern on Hon'dble High Court has also made their
observations that these structures do not apper 10 be practicable and also they do not uppear
10 be pecessary. The Hot'ble High Court hee also observed that the Project coacem is only 4-
laning of existing road and the road is in existence for 3 period of more than a century and not
much casualtics have been reported on account of any sccident on the said patch between
speedy vehicle and an animal. The concems of Forest Department may be understood, if a
new road project is constructed. The Hoa'ble High Court has alse nsked to amive
ressorable proposal

NHAI suggested that crossings of 50m underpass with adequate guide walls has
propased ot Km,654.360 of the recommersdation by the Committes can be provided on these
three locations also which will be in addition 10 the six structures already agreed. This will
cost about Rs.122 Crores i.e. about 35% of the cost of the Projest on this section. This ¢an be
borne by the NHAI for the sake of safe wildlife crossings on this saction of road. The entire
lenigth of road where crossings (6 structures + 3 underpasses of 50 meters each) should be
fenced 50 as to channelize wildlife 1o safe crossing.

To substantiate that the crossing of SOm is adequate, "A user guide to developing
effective Highway crossings for Camivores and other wildlife® which has been accepted by
Federal Highway Administration, National Parks Services. US Fish & Wildlife Services,
USDA Forest Services and vanous State Wildlife Agencics of United States was quoted
which suggests that an opening of 5 feet i.c. 17m is enough for crossing of large camivores,
if placed after peoperly identifying the pattern of amimal maovement. The guidelines also
supgested that small increase in structure size what may seem like subtle clunge in design,
may have a huge effect on cost, all other things being equal, biologist ghould recommend the
mont cost effoctive design that will work for the target species.

5. The Hondle Minister, Shr Prakash Jawadekar asked the officials from State
Forest Department to bricfly respond the suggestion of NHAI and consider a mare practical
solution that will be cost effective while scrving the purpose of allowing wildlife to cross the
highway safely after the four laning of the highway NH7.

k&



6. The Secretary (Forests), Forest & Revenue Department, Gowt. of Maharashtra
has informed that the Committee was formed because there was a reconunendation by Wil to
provide for various crossing wmangements for wildlife on this section which was costing
around Rs.750 Crores, thereby rendering the proposal as impractical and un-executable.
Since. ﬂnmonwmwdbynmuimofwn it was felt necessary 10 include
them into 1he Committee and after review, the Committee has reduced the height of the
structures from 7m 10 4.5m as there wis no justification for providing height of7m.
Regarding length of the structures, carlicr proposals of 2 Km. long structures were pruned
down 10 | Km., thereby reducing the estimated cost from Rs. 750 Crores to R6.334,84 Crores
which is still not scceptable to NHAI and the Honble High Coun has also advised to further
review the proposals made by the Review Committee. The decision is required to be taken by
Govt. of Maharashtrs in accordance with the plan prepared by the Chief Wildlife Warden of
the State, as per the conditions stipalated in Stage 1 forest clearance accorded by MOEF.

The Chiet Wildlife Warden has informed that since there is a already & Report of WII,
he does ol feel the necessity of a sepanate plan by Chief Wildlife Warden and the same
should be provided, but, this has boen rendered unreasanable & impeactical.

The APCCF & Nodal Officer, Forest Depariment, Gost. of Maharashtes has informed
that working penmission 1o cut the tree and commence the work has already been accorded
subject 10 finalization of mitigation measures which are to be decided now. The Hon'ble High
Court has sdvised that the Honbie Chief Minister of Maharashira, Hon'dle Minister of
RTH&S and Hon'ble Minister of EF&CC 0 intervene and impress upon Authorities 1o amve
at a conclusive proposal for providing the mitigation measures.

7 After hearing all concerns and taking the intemational practices (nto account,
the Hon'ble Ministers have decidéd that it will be prudent to provide for the mitigation
measures as advised by the Review. Committee with modifications. The Wildife Institute of
Indin and National Tiger Conservation Authority should be asked to resurvey the area and
provide exact locations that would most likely be wsed by wildlife, especially tigers. as
crossing points scross the upgraded highway and also suggest location for three 1o four
number of SO mitr, long underpasses. 5o that the mitigation measures are cost effective, To
avoid wildlife crossing the highway at undesired locations that could potentially cause
secidents and mortality of wildlife as well us endanger vehicle passéngers, the remaining pan
of the forest edge should be fenced off.

It was also decided that similar mitigation measures should be worked out and

weecepted by Sune Forest Department for -

The stretch of NH-7 in the State of Madhya Pradesh as the present proposal of
mitigation measures- for more than Rs.1000 Crores needs 10 be made more cost
effective and reconsidered after a fresh site specific survey within a period of 4-6
woeks.

The stretch of NH-6 on forest section of Chhattisgarh J§ Maharashtrs Border o
Bhandzra in the State of Maharashtra as the present proposal of mitigation measures
in the forest stretch of 8 Km. of rosd costing Rs.80 Crores is about Rs_500 Crores.

All concerned officials were directed to prepare the mitigation plan for both
the projects for immediste processing of forest clearance on the lines suggested
above. A good monitocing plan for timely implementation of mitigation measures will
be prepared and jointly operated by the Wildlife and NHAI authorities.

The mceting ended with vaie of thanks.

|



Annexure: A
LIST OF OFFICERS PRESENT IN THE MEETING

1. NATIONAL HIGHWAYS AUTHORITY OF INDIA:

(1) Sh. Sudhir Kumar, [AS, Member (PPP)

{i1) Sh. VK Sharma, C.G.M. (Environment)

(115) Sh. M. Chandrashekhar, Regional Officer, Nagpur & Chhartisgarh
(1v) Sh, Ashish Asati, G.M. (Technical)

(v) Sh. Shn Ram Mishra, Project Director, PIU-Nagpisr

2. FOREST DEPARTMENT, GOVT. OF MAHARASHTRA:

(i) Sh. Vikas Kharge, Secretary (Forest)

{i1) Sh. SwjanBhagat, PCCF (Wildlife)

(1ii) Dr. Suresh Gairola, APCCF & Nodal Officer

(iv) Sh. Maipokim Ayer, APCCF (Wildlife East), Nagpur
(v) Sh. Shailesh Tembumikar, CCF (Terrtonal), Nagpur

3. OFFICIALS FROM ADVISORY BODIES OF MOEF:

(1) Dr. V.B. Mathur, Dicector, W.1.1, Dehradhun
(i) Dr. Bilal Habib, Scientist, W.LI.
(i3 Dr. H.S. Negi, LG, N.T.CA.
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Annexure IV:
Letter from CWLW Maharashtra, requesting WII and NTCA for field visit

g

: ———
ST T T AW (W I T, FETTY e ST wrehy
Office of the Principal Chiel Conserviir of Focosts (HoFF), Mahametea State
e ww, aRd) i e sope ey Vi Brvvan, farmge Road. Civl Lines. Magpur 440001

AU T o o v « ) et
' e wrliy oy, T & Chief Widife Warden, Mahatashirs State
mwghm:.:smumusmlumm.-u

No. derk- 2320 Sarvey! 4569 | 201418
Nagpar-440 001, dated 7 March 2015
\}ﬁlﬁnﬁm
Wikdtife Institute of India

Detira Dun,

The Member Secretary,
Natlonal Tiger Comservation Authority
New Delbd,

Subject : Diversion of 49.246 ha. Forest land under FCA 1980 for
m‘amvmum.nmorwm —
hnduhm'axqumbywuwmbm
mmt«maumoﬁomm

mmkw 1322015 held. w  Divisional

Please find enclosed berewith 3 copy of minutes of the meeting held
under the Chaitmasship of Honble Chief Minister of Maharashers and in the
peescoce of Hoo'bie Union Minister of Road, Trssuport, Highways sd
Shipping sad Hon'ble Union Minister of Stae (1'c) of Emvirooment, Foredts
aad Clamate Change held at Divisional Commissioner Office, Pune.
20, As mestioned I para 7 of the minutes of the said meeting the group
of Ministers decided 10 roquest WII and NTCA for resurvey of the NH-7
mndeddcmdnmbadmtum&vewmsom.m
mwwmunmmaum
portion of the road streteh. &’"

W
W
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Annexure V:

Nomination of IGF, NTCA regional office to be part of resurvey

FN, 12-1/2009-NTCA (Vol 1)
Government of India
Ministry of Environment, Forest and Climate Change
National Tiger Conservation Authority
s

1* Floor, NBCC Place, Pragati Vikar,
Bhishma Pitamah Marg. New Delhi-110 003
Email: 2ig3-ntca@nicin

Tele: 011-2436 2445

Dated: 12.03.2015

QEEICE MEMORANDUM

Sub:  Diversion of 49.246 ha. Forest land under FCA 1980 for widening of NH-7 from
Mansar to border of Maharashtra/ Madhya Pradesh regarding resurvey of
area by Wil and NTCA to suggest appropriate locations for construction of 3-4
nos. of 50 mtr. long underpasses ~reg,

In Inviting to reference w0 PCCF (WL). Maharashtra letter No. desk
23(2)/Survey/4563/2014-15 on the subject cited above, In this context, | am directed to
say that the IGF, NTCA, Regional Office, Nagpur ks nominated for the said resurvey.

| |

(Dr:Vaibhav €. Mathur)
Assistant Inspector General (NTCA)

The Inspector General of Forests,
National Tiger Conservation Authority,
Reglonal Office, Nagpur

Copy To:
1. Secretary (Forests) Revenue and Foress Department, Mantralaya, Mumbal.

Director General of Forests, MoEP&CC, Govt. of India, New Delhl.
Addl. PCCF and Nodal Officer. M.S. Nagpur.

APCCF (WL), East. Nagpur for facilitating the field visit of Wil and NTCA
representatives,
¥ The Director, Wildlife Institute of India. Dehradun

Vol
ol
B
S

Eal ol o

F O DEONTO U Lyt Eagtad Losywdome § d
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Annexure VI:
Comparison of Mitigation Measures
(Earlier Proposed and Revised)

S. Highway Forest Struct  Earlier Mitigation Measures Revised Mitigation Measures
No. Patch ure
Type Dimensions (m) Dimensions (m)
Width (viaduct) Height Width (viaduct) Height
1 NH-7 MP 01 Up‘;‘l‘zr 600 7 Not Recommended
RCC structure 500 5
Under Approach (both sides) 300 + 300
2 NH-7 MP 01 pass 1000 7 Guide walls (both 50 +50 2
sides)
RCC structure 800 5
Under Approach (both sides) 300 + 300
E bz 12 oL pass LA 7 Guide walls (both 100 + 100 2
sides)
4 NH7mp  Between  Under 800 7 Not Recommended
2&3 pass
5 NH-7 MP 02 Under 90 7 90 5
pass
6 NH-7 MP 02 Under 60 7 60 5
pass
7 NH-7 MP 02 Under 60 7 60 5
pass
RCC structure 500 5
Under Approach (both sides) 300 + 300
8 NH-7 MP 03 pass 1000 7 Guide walls (both 100 + 100 2
sides)
9 NH-7 MP Between  Under 700 7 Not Recommended
3&4 pass
RCC structure 300 5
Under Approach (both sides) 300 + 300
10 NH-7 MP 04 pass 800 7 Guide walls (both 50+50 2
sides)
11 NH-7 MH 01 Upr;‘lir 60 7 Not Recommended
Minor Structure Ext. 60 5 Structure Extension 60 5
12 NH-7 MH 01 Bridge Guide Walls Guide walls (both 50+ 50 2
2X2X50 2 sides)
RCC Structure 50 RCC structure 50 5
Under Approaches 600 5 Approach (both sides) 300 + 300
13 NH-7 MH 01 pass .~ ide Walls 2 X 2 Guide walls (both 50 + 50 2
X 50 2 sides)
RCC Structure RCC structure 750 5
Under 1000 5 Approach (both sides) 300 + 300
14 NH-7 MH 01 pass Approaches 600 Guide walls (both 50+50 2
Guide walls 2 sides)
2X2X50
Minor  Structure Ext. 80 5 Structure Extension 80 5
15 NH-7 MH 01 Bridge Guide Walls 5 Guide walls (both 50 + 50 2
2X2X50 sides)
RCC Structure RCC structure 300 5
Under 300 5 Approach (both sides) 300 + 300
16 NH-7 MH 01 pass Approaches 600 Guide walls (both 50 +50 2
Guide Walls 2X 2 2 sides)
X50
Minor Structure Ext. 65 5 Structure Extension 65 5
17 NH-7 MH 02 Bre Guide Walls Guide walls (both 100 + 100 2
2X2X100 2 sides)
RCC Structure 5 RCC structure 100 5
Under 100 Approach (both sides) 300 + 300
18 NH-7 MH 03 Approaches 600 Guide walls (both 50 +50 2
pass ) .
Guide walls 2 sides)
2X2X50
Under RCC Structure 5 RCC structure 750 5
19 NH-7 MH 03 pass 1000 Approach (both sides) 300 + 300
Approaches 600 2 Guide walls (both 50 + 50 2

o



Guide walls sides)
2X2X50
Under  Structure Ext. 50 Structure Extension 50
20 NH-7 MH 03 pass Guide Walls Guide walls (both 250 + 250
2X2X250 sides)
RCC structure 700
) 01 Under Approach (both sides) 300 + 300
el s 05 pass LY Guide walls (both 100 + 100
sides)
22 NH-6 MH 01 Upr;dsir 2000 Not Recommended
RCC structure 750
) Under Approach (both sides) 300 + 300
2 0L U pass zool Guide walls (both 100 + 100
sides)
RCC structure 750
i Under Approach (both sides) 300 + 300
24 NH-6 MH 08 pass 1500 Guide walls (both 100 + 100
sides)
RCC structure 750
) Under Approach (both sides) 300 + 300
29 NH-6 MH 10 pass LAY Guide walls (both 100 + 100
sides)
26 NH-6 ) Under 1500 RCC structure 750
Chhattisgarh pass Approach (both sides) 300 + 300
27 NH-6 Under 1500 RCC structure 750
Chhattisgarh pass Approach (both sides) 300 + 300
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