
"ffi
-d*-

qrq-fiq {rdtq rrwqrd qrErowr
National Highways Authority of India
(vgo vfua5< dr crqqr.l q'Trdq)
(Ministry ofRoad Transport and Highways)
c.l6.E. q6r'r t s4-55 (ce{q (d). 3l{adt6 aral:fi. rr{I (q.s.F161331
P,l.U. Omce- H.No. 54.55 (1st rloor) AmarlokColony Harda (M.P.)-461331
e.m.ll I pluherila@nhal,ory nhaiha.da@grhllrom

NHAI/Pl U/Harda/T- CIP -2lPCCF Bhopal/ForesU2022/JCroB Dated. 03 02 2022

To,

The PCCF Wildlife

Bhopal (M.P.)

Sub.: Four Laning of Harda - Betul Raod, Temagaon to Chicholi section of NH-47 from Km. 30+000 to Km,

81+000 (Total Length - 51 Kms.) in the State of Madhya Pradesh - Submission of Revised Wildlife
Mitigation Measures of Temagaon - Chicholi Package.2 - Reg.

Ref: Letter No- KramanUva. pra/machii N.H-47lGEN-2BBIB1B4 dated 021112021.

Sir,

With respect to the captioned subject matter, please refer to the PCCF (Wildlife) Bhopal letter dated

0211.2021 regarding finalization of Wildlife Mitigation Measures after site visit on 12,10.2021

Accordingly, as per the observations received during the l\4eeting, the proposal is modified by the
DPR Consultant lv/s. LEA Associates South Asia Pvt. Ltd.

The Wildlife Mitigation Measures is submitted herewith for the further processing of forest diversion
proposal.

Thanking you,

Encl.: As above. t)
frt'r+

GM (vffl6Jlect Director
NHAI, dlu.Harda (M.P.)

O n,2i6s,"oo 2 c.opy'

@ H,Ah*1 bno^.;V tcop1.
Coov to:

1. The Regional Officer, M.P., Bhopal for kind information please.

2. The Divisional Forest Officer, West (Betul), Hoshangabad and Harda for kind information please.
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1. ,*r*oDucroN
National Highways Authority of lndia entrusted to optimise the efficiency of freight and passenger movements by
bridging critical infrastructure gaps through development of economic corridor, inter-corridor and feeder route,
National Corridor efficiency movements, Border &internatlonal connectivity roads, coastal and port connectivity
roads and Green -field expressway under Bharatmala Priyojana. The construction of 24800km was being taken up in
the phase - 1.

ln this connection, the NHAI proposed for 4-laning of NH-47 from Harda to Betul.

The entire project corridor is divided into three packages.

The package -1 starts from Harda and ends at Temagoan.

The package-2 starts Km 30.00 from Temagaon village of Harda town which ends at interchange of Bhopal &
Nagpur, Km 81.00at Chicholi very close to Betul traversing through three districts named as Harda, Hoshangabad
and Betul of Madhya Pradesh. Package -3 starts from Chicholi which ends at Betul. Package L& 3 is proposed for 4-
laning by expanding the old road from single carriageway to a four - lane configuration.

However, the majority of section of package - 2 is passing through the forested area of Satpura - Melghat corridor;
therefore, it has been proposed to build two-lane configurations separate from the current alignment.As road route
of package-2 notified under the tiger corridor, therefore detail study for defragmentation of wildlife animal by
providing adequate mitigation measures to prevent road kills are conducted.

The entire length of package-2 covers 50.00km. The project road falls under three different forest divisions.
The project length from km 30+000 to 43+095 falls under the Harda Forest Division, the project road from
Km 34+095 to 41.+750 comes under Hoshangabad Forest Division and the last from Km 41+750 to 81+00 lies under
West Betul Forest Division. We conducted a site survey of the road with the objective of proposing mitigation
measures of wildlife crossing based on "Eco- friendly meosures to mitigdte impdcts of lineor infrostructure on
wildlile".ln detail study techno feasible cost effective & environmentally sound alignments was proposed justifying
conservation practice of reserve & protected forest as to minimize forest diversion for non-forest - use and to
prevent animal kills by taking due diligence at sensitive locations incorporation natural crossing in design as to
provide mitigation along the Satpura - Melghat Corridor for the safe passage of wildlife animal.

in report behavior of wild-life, types of species and mitigation to minimize impacts on animal along the forest in
project route are studied in details. ln the finding on field study in forest along road route where deterrents or
barriers for movement / cross of road due to associated traffic on proposed economic corridor was taken into
considerations for defragmentation of wildlife along the pro.iect road.

1..1.. ECO-SENSITIVEAREA

The present study is related to eco-sensitive area along project road.

Roads and associated traffics ast as deterrents or barriers to movement between habitats of many terrestrial
wildlife species. When wildlife crosses roads, they are at risk of getting killed by vehicles and these collisions can be

a safety issue for people too. Mortality of wildlife due to vehicle collisions can reduce its populations and exacerbate
the threat of extinction for rare animal of wildlife. The package - 2 of proposed economic corridor, Harda to Betul
traverses through the reserve & protected forest crossing the three different districts of forest divisions in its road
route. All those forest divisions connect the Satpura Tiger reserve with the Melghat Tiger reserve which forms the
Satpura - Melghat Corridor. The Satpura Tiger reserve is located in Hoshangabad Districts of Madhya Pradesh while
the Melghat Tiger Reserve is located in Amravati & Bulghana district of Maharastra. The Satpura - Melghat Tiger
Corridor is required protection, restoration and mitigation measures to maintain the connectivity for multiple
species of wildlife animal.

The National Tiger Conservation Authority in collaboration with the Wildlife lnstitute of lndia has mapped-out 32

major corridors across the country. The Satpura - Melghat tiger corridor is one among them which lies in Gawasen &
Sawanligargh village as Least Cost Path from km 59+300 to km 60+850 under forest compartment 369 and 1420 in
package -2 of project road, NH-47. The management and mitigation through a Tiger Conservation Plan is mandatory
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under section 38.0.1.9 of the Wildlife (Protection) Act, 7972. This corridor is mostly through forested landscape of
Hoshangabad, Betul and Harda and currently has low intensity agriculture and human density. lt would be timely to
safeguard this corridor and further development projects within this region should only be permitted with
appropriate safeguards so as to maintain the functionality of the habitat as a viable corridor permitting gene flow of
wild species between Satpura and Melghat.

It is important as tiger and other species of wild life animals are more likely to use the entire corridor and not just
the Least Cost Path travel. ln ground reality, individual tiger will almost never end -up using the exact path of the
Least Cost Path, rather, they will end-up using the multiple alternative connectivity or combination of the multiple
connectivity as predicted by the resistance based circuits-cape models. A wildlife mapping of the corridor are out-
lined after the field study of animal sign survey conducted by the Wildlife Conservation Trust in association with LEA

Associated Private Limited to which are compared with All lndia Estimation Exercise of wildlife survey report as

shown in Fig -L-L, f-2, L-3, 1--4, L-5 and 1-6 below indicates that almost entire area of the Satpura - Melghat
Corridor have high potential for tiger movements. This is applying for other co-predator and small mammal. The
another issues on the Least Cost Path as defined by Qureshi et al, 2015 is that the LCP is passing through West Betul
is the fringe of forest and mostly through agriculture & revenue land. Therefore, the LCP passing through the
Gawasen Range of West Betul is end of forested area from where habitations are started. The mitigation measures
only in that compartment of 369 & 1420 based on LCP will be ineffective & detrimental to wild life animal.

Therefore, a detail study has been conducted taking entire section of forested area under the package -2 of the
project road from Temagoan to Chicholi to verify the eco-sensitive sites related to tiger movements, other wildlife
animal and reserve & protected forest for development of mitigation to minimize impacts of flora & fauna and to
propose adequacy of wildlife crossing to prevent fragmentation of wildlife and animal kills by road traffics. The
study area has been undertaken therefore limited to 1.0 km either side of reserve forest as wildlife protection
measures and provisions of underpass as a natural cave for crossing of animal and avoid reaching directly on road
and particularly at the Satpura - Melghat tiger corridor as to mitigate the road barrier for protection of animal life &
environment.
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Forest along the project road is given in table below:

h"
ProJ*ut6i

NHet, ptu-8erda (M-P.)

able 1-1: Forest Location Road

t. 30+000 34+095 4.095 RF Harda
2. 34r095 41,+7 50 7.6s5 RF Hoshangabad

41,+7 50 45+000 3.250 Khokrakheda RF

West Betul

4. 45+000 50+000 5.000 Saoligarh RF

5. 50+000 55+000 5.000 Saoligarh RF

6. 55+000 60+850 5.850 Gawasen RF

7. 60+850 65r700 4.850 Private Land
8. 65+700 65+800 0.100 RF

9. 65+800 70+000 4.200 Private Land
10. 70+000 75+000 5.000 Private Land

75+000 77 +1OO 2.100 Private Land
1"2. 77+100 77 +450 0.350 PF

13. 77 +45O 79+000 1.550 Private Land
1,4. 79+000 79+750 0.750 PF

15, 79+750 80+000 0.250 Private Land
1,6. 80+000 81.000 1.000 Private Land

Source: Field Study & Forest Department

Forest patch along the project road shown in Topo Map 1:5OOOO scale in Figure 1-7
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Animal crossing on road through Satpura-lvlelghat corridor is given in Table 1-2

Figure 1-8: Map Showlng Proposed Satpura-Melghat Corridor On project Road Harda - Betul, Nhr47

For the studv or ecmrollowins acts are considered: 
* TJ#*ffir.,
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Table L-2 |

HARDA TO BETUt, NH47
Chainage

Nature of Forest Village Forest Division
From To

59+300 60+850 Gawasen RF Amapura West Betul

West Betul Forest Division

-
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Wild Life Protection Act, 1972 - relates to protection of wild life in sanctuaries and National Park. This act is not
applicable it is not passing through any wildlife sanctuary/National park but as notified by the West Betul forest
division that the our road is passing through Satpura - Melghat tiger corridor has a future plan which lies in
road route under the forest compartment 369 and 1420.

ll. Forest (Conservation) Act, 1980 - relates to diversion of forestland for non-forest use. The act is applicable as

lowest minimum of 56.515 Ha land are proposed for diversion of land for non - forest use.

Therefore, forthe study of cumulative impacts on wildlife in RF & PF along project road is essentially required to
formulate adequate mitigation plan for terrestrial animal crossing and finding suitable points on road in the forest
compartment at Satpura-Melghat tiger corridor in order to provide animal underpass as natural cave in design to
prevent directly reaching the animal on road and occurrence of road kills as to protect wildlife and fragmentation of
species.

t,2. TRAFFIC CONDITION OF THE STUDY AREA

The important factor of project is construction of economic corridor to optimise the efficiency of freight and
passenger movements by bridging critical infrastructure gaps. The widening of existing road shall have high
vehicular movements due to improved facilities for commercial as well as public transport. Therefore, widening of
road and increase of traffics are the two factors which will create direct impact on local flora and fauna. ln the
process of widening of project in the forest area will create temporary impacts on wildllfe during the pre-
construction & construction activities. To assess the potential impact on the wildlife and its movement, existing and
projected traffic pattern is very important.

To understand traffic pattern, the baseline & projected traffic volume count in forest location passing along the
project from Km 30.00 to Km81.00 has been taken into account.

The traffic survey was carried -out in the year of 2017. The figures for traffic data have been projected by
considerlng Traffic Growth Rates which has been arrived using standard procedure and other relevant factors to get
the best projected value for the assessment of mitigation measures from road kills and fragmentation of species.

The traffic projection for the 3 scenarios is presented in Table 1-3

1-3 r Traffic in Wildlife Area of Road

2017 2678 2678 2678
2018 2844 2867 241,1

2019 3021, 3071, 2952
2020 3209 3 290 3100
202r 3393 3506 3255
2022 3s89 3736 3417
2023 3796 3982 3588
2024 401,6 4245 3768
2025 4248 4525 3956
2026 4464 4785 4154
2027 4690 5060 4361
2024 4929 5352 4579
2029 5180 s660 4808
2030 5444 5986 5049
203L 5708 6313 5301
2032 5985 6651 5566
2033 6276 7027 5845
2034 6581 7405 6137

Page 1-12

Year
Most Likely Scenario

Km 211.900
PCUs

Pessimistic Scenario
Km 211.900

PCUs

aA5r ADA I rNDtA I AStA I AFRTCA I MTDDLE EAST



,..)

,^)

,-)

a
.)

a
,l
a

,]

)

')
')

)

)

)

)

)

)

)

)

)

.)

)

)

)

)

)

#D^-
fmtlg Btnctor

tttlAl'Pru.E rdg(MJ.)

2035 6901 7810 6444
2036 7237 823 8 6766
2037 7590 8690 71.04

2038 7960 9166 7 459
2039 8348 9670 7832
2040 8756 10201 8224
204r 9184 1,O762 863 s
2042 963 3 1,1354 9067
2043 1010s 77979 9520
2044 10600 1,2639 9996
)o45 '1,1,J,20 13335 10496
2046 11666 1,4077 1,1021
2047 1,2239 14848 77512
2048 12a4r 15668 !2151
2049 13472 1.6534 1,2758

Page 1-13

Year
Most Likely Scenario Optimistic Scenario Pessimistic Scenario

Km 211.900
PCUs

Km 2U.900
PCUs

Km 2U.900
PCUs
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1.3. PREDICTION OF IMPACTS

Keeping in view the above prediction of road traffics scenarios in3O years durations the projected traffic volume
shall be one & half time in year 2027 two & half time in year 2037 and almost increase by four times in year 2019 as
compare to the current traffic volume. The speed of traffics shall also be increased due to improve in riding quality
after road construction. lt is quite evident that the increased of traffics numbers and the speed of traffics shall
create more impacts on wlldlife animal and its natural movements along forest reach than the present time.

L,4, PROJECT FEATURES - EXISTING & PROPOSED

> The project road starts from Km 30.000 and traversing through villages Ajai, Alamgarh, Chirapatla, Bela, Tadhar,
Pathakheda, Godhna, Uskali, and Alampuretc and terminate at chicholi village at km 81.OOO. The proposed
alignment is designated as economic corridor, with total design length of 5j".OOO km.

) Thc cxisting carriageway width is 7.50 m throughout the corridor with the flexible pavements. The proposed
right of way (ROW) was kept 18.00m length in forest area from km 30+600 to 81+OOO. The ROW is 3O.OO m was
proposed ln non- forest from km 30.00 to 3o+lioo only. The proposed road is a new alignment passing through
the reserve & protected forest existing along the road.

> The pro.iect road section is 2-lane without paved shoulders while 2-lane with paved shoulder proposed.

> The 7- Typical cross section is proposed for the entire road. ln this section 3 cross sections are proposed for the
4-lanes which are planned in non- forest area. ln the section of reserve forest only two lanes with 1.5m paved
and 2.00m earthen shoulders are proposed with 4- typical cross - sections.

> ln improvements proposal flexible pavements are proposed along the entire section of road.

) The proposed project will involve construction of L.O major bridge, L3 - minor bridge and 58 culverts. Further,
proposed road has 31 nos bus - shelters along the project highways with the one toll plaza. As the project road
is passing through the Satpura - Melghat tiger corridor, therefore, the animal underpass at 6-specific points
are proposed with wild- life fencing to funnel the animal crossing to the passage structure.

) The proposed road is improvements of alignments for safety of road-users and provision of various facilities to
prevent fragmentation of wildlife and road kills by proposing animal underpass, wildlife signboards, trench
along the project road for mitigation of impacts of wildlife.

) There are no major junctions along the road rout; but there are number of side roads along the project road
leading to village, agriculture land, school.

) The design speed of project road is proposed minimum 80 km and maximum 1OO km in plain and rolling terrain.
And minimum 40 km and maximum 60 km per hour is proposed in wildlife and hilly & steep slope.

1,5. CLIMATOLOGICAL TREND IN PROJECT DISTRICTS

The entire project length is lies in three districts. ln Harda district project start from km 30.00 and end at km 3S.OO
covering total 5km in length. After that the project road enters into the Hoshangabad district which ends km
41+750covering 6.750 km length. Third & last section is 39.250 km length ends at Chainage km 81.00 in Betul
district.

All three distrids are touches with inter-district boundary of each consecutive district in rout of road where reserve
forest laid either side of road. Therefore, total 3O.OO Km out of 51 km of project road comes under direct coverage
of Reserve& Protected forest comprising under the district Harda, Hoshangabad and part of West Betul forest
division.

All three distrlcts lies in the southern region of Madhya Pradesh, therefore climatic-conditions of this region shall
directly influence the flora & fauna consequently create impacts on wildlife movements, fragmentation of terrestrial
animal and road kills due to road traffics when animal became more active during on-set of monsoon. All three
district experiences sub-tropical climate with dry summer from April -June followed by monsoon from July -
September and cool & relatively dry winter. Entire section of project road falls in Satpura ranges which in plain to
hilly range from Harda to Betul. Average rain fall along project road is lies between 18omm to 270 mm from June to
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september. Only the year 2019, unexpected rainfall is appeared which gone up-to 8oomm in July. The dust storms
and heat waves common along the project road are passing through the districts from April and May. The
temperature begins to rise towards the end of March till the end of May, which is hottest month of the year. The
temperature range along the project road varies in district between l.7oc and 410C from January to June. The
hottest month is June. And the December is the coldest month with mean daily maximum and minimum
temperatures being 4.oocto l.Socrespectively. ln the month of June the temperature goes up-to 410c. Relative
humidity varies from 82% in summer to lowest 14% in month of March whereas 36% in winter throughout project
passing along the districts. Based on the IMD Rainfall data (2015-2018) it observed that all three districts receive
maximum downpour between July-August.

Therefore, wildlife along the forest are more vulnerable during this period where appropriate measures are
required to prevent the animal directly reaching on road by providing appropriate crossing in road design by
provision of amphibian / reptile tunnel in forest area and the wildlife crossing as a mitigation of fragmentation of
wildlife terrestrial animal as like dear, wild boar, hyena etc. Furthermore the project route is identified the tiger
movements which is linked the Satpura to Melghat tiger corridor in route, Therefore, animal underpass has been
proposed at specific locations with the fencing along the ROW to fennel the wildlife to the passage structure as to
prevent them from the road kills.

Rainfall distribution of the project districts is depicted in Figure 1-10

NIIAI, I'IUlHrrda O!,P,)
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2. s,tt sruDy FoR *TLDLTFE MrrGATtoN
As per the study of rainfall in project area it shows that during the monsoon in June receives less rainfall
comparatively in July. The monsoon starts picking up after middle of July. This draws attention of animal as like
deer, antelopes & wild boar which in turn draws the predators also.

The project area falling in reserve forest is nesting & breeding period for various ground dwelllng birds, terrestrial
animal, amphibian & reptiles and other forest dwellers during the period from June-August. As per secondary
information, the large terrestrial mammal inside the forest sub-divlsion Harda, Hoshangabad and west Betul are
became more active and remain in courtship period in this time as like Jackal wild dog and hyena. The lesser cats are
also supposed to breed during this period. ln the event of rains various amphibians & reptiles come-out on open
land due to submergence of its burrow by rain water. lt is also best time to track butterflies and dragonflies which
proves health of biodiversity in area.

The project road is within the reserve forest in Harda, Hoshangabad and part of west Betul forest division; therefore
ground dwelling species shall have more chance to get affected on road kills, fragmentation and biodiversity due to
widening of road. ln this case the mitigation plan for wildlife crossing is essential to protect animals from road kills
by providing suitable passes& crossing of road to maintain species biodiversity of the RF & PF along either side of
project road. Furthermore, along the project road a tiger corridor is also planned to connect Melghat to Satpura
wildlife sanctuaries in order to maintain biodiversity by facilitate free movements of wildlife in forest region.

2,T. STUDY AREA

The project road is broadly divided into three forest divisions.

The study area ls the section of reserve forest & protected forest of project road. Therefore, wildlife movements are
studied within the section only.

First part is under the RF of Harda Forest Division from km 30+0000 to km 43+095 in.

The Second Part RF is under Hoshangabad FD from 34+095 to 41+750. And the last third one from Km 41+750 to
60+850 in West Betul forest division.

Project road from Km 60+850 to 80+000 is not the part study for mitigation of wildlife movements as private land
are falling either side of project road or protected forest are distinct away the proposed widening of project road.
ln this section, therefore, wherever the patch of RF & PF is closely associated with project road generic
consideration for mitigation for wildlife crossing are considered by construction of additional structure of culvert
guiding with trench for the amphibian & reptiles followed by adequate cleaning in the monsoon.

2.2, METHODOTOGY

The widening of project road is linear development. Therefore, it bisects the forest region in to two sections. For the
study of wildlife movements rapid field study has been conducted for assessment of probable movements of
wildlife animals.

ln this procedure, each 5.00 km interval is randomly selected at sixlocations in 30 km forested area for onsite field
study where standard line transects method was adopted. ln this method transect line were drawn perpendicular
with road axis. The length & location oftransect line depend on habitat &terrain extending maximum 1.ookm either
side of the road.

We laid five lines parallel to road at 0-10 m, 250 m, 500 m 750 m and 1000mat both sides of road. A team of wildlife
expert from M/s WCf and team of M/S Lea associated who expertlse to classify animal signs assisted by
conservation trained sniffer dogs of Belgium Malionois and Weimaraner breeds who able to detect animal signs by
scent was deployed to walk each line from 05th Dec, 2019 to 25th Dec, 2019. The wildlife team coversabout 50-100
meter wide area along the line. Any water bodies, stream and animal traces perpendicular to the line were noted &
evaluated. The finding of animal signs and direct sightings of wildlife animal identified by its calls was recorded. As

the project road is forested area of Satpura & Melghat wildlife sanctuary& tiger reserve which is associated with
findingnotified area of tiger corridor. As the animal crossing is also determined by the adjoining terrain,
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of tiger movements besides the notified area of tiger corridor, which is hilly was also studied for the finding of
animal sign-survey, hoof marks etc. as to determine animal underpass at suitable locations besides the critical area
of the tiger corridor. ln this case, we also compare the data from the NTCA up-to last three yearc 'All lndio
Estimotion Exercise'from 2006, 2070 &20L4.

Furthermore, the small species as like ground dwelling birds, amphibian & reptiles and other forest dwellers as like
rabbit etc. are more vulnerable. ln this view, the existing culverts are also examined to understand the probable
movements of wild fauna and their path for foraging. ln field studies of regular L5 days stays various marks of
wlldlife existence are observes due to presence of loot/puC/hoofl take-off skin of snake etc.. ln the rapid study,
movements of wildlife crossing through culverts and other cross structure etc. as like reptiles & rabbit etc. are not
come to the notice due to dry land in month of Dec,2019 and siltation in culvert. Therefore, besides the field study
consultation with stakeholders was also conducted, as secondary information to understand possible movements of
wildlife fauna. ln this process consultation with local public, experts from forest& wildlife was made for information
of wildlife animal in project road. The Forest - ranger& Field officers were also consulted. For whlch following
documents were taken from the forest departments,

> Checklists of Flora & Fauna in the project area

> Man Animal Conflict & Road kill records.

> lnformation on Wild life movement.

> Cropping pattern.

Wildlife Team (M/S Wct) Exercise Animal Sign Survey By Sniffer Dog Forest Range - Harda - Betq, Nh - 47

Pr"J.d
NHAI, PIIJJIIaTda (M.P.)
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Rhesus Macaque(Macaca Mulatta)& Common Langur(Simnopithecus Entellus) Crossing the Road Throughout

Forested Area Harda - Betul, Nh47

2,3, FINDINGS OF STUDIES

The entire section of project road falls in Satpura ranges which in plain to hilly terrain from Harda to Betul. All three
district experiences sub-tropical climate with dry summer from April -June followed by monsoon from July -
September and cool & relatively dry winter.

The study area received low rain fall and the rock face is highly exposed. The study area has flowing land-use
sections, the first one is forest and rest part is hill section towards West Betul partly intercepted with water
bodies/river.

The Major habitat along the project area is as follows: hN
hDJdDt6or
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1. Forest Land: The forest along the project road is Jawardha RF, Khokrakheda RF, Sanvligarh RF and Gawasen RF.

The vegetation type of reserve forest is partly moist deciduous and partly dry deciduous. The unique ecological
phenomenon of the reserve forest is the occurrence of Sal with predominant teak bearing area,

2. Arable land

3. Seasonal Stream/ River/ Ponds

2.3. !. f lora

The reserve forest and protected forest are lies along either side of the project road. Further the almost full
alignment of project road under the package -2 of Harda - Betul, NH-47 is framed a new alignment by the diversion
of forest through 56.515 ha land and acquisition ol 65.47 ha from the private land. Hence, the project section is a
part of Satpura Tiger reserve which has reach in flora comprising majority of teak, Saal, tendu, mahua (lndian
buttertree), bel (stone-apple), bamboos, grasses etc. The project road has more than 62 trees species, 3O smalltree
species, 58 shrubs species,32 climber species and almost 64 grass species with important medicinal plants and
endemic rare herbs.

The Tectona, Shorea robusta,mahogJny is most prominent flora along project road. The other plant species under
shrubs/herbsare noted as Melastoma Malabthricum, Murraya paniculata, Holmskioldia sengulnes, Blumea
Lanceolaria, Sophora interrupta. As the study of the project road is widely taken on mitigation of wildlife
movements and defragmentation animal in road construction, therefore, finding of wildlife animal along the study
area are focused in great extent for development of mitigation plan to prevent animal from traffics kills.

2.3.2. Fauna

Thefield study of animal sign survey, secondary informationof field data for last twenty years and public
consultation with local people and the forest officers, it has been found- out that the project road, NH-47 from
Harda to Betul is rich in biodiversity.The key species of fine scale distribution in the area are carnivore guild
consisting of the tiger(Panthera tigris), sloth bear (Melursus ursinus), dhole (Cuon alpinus), striped hyena (Hyaena
hyaena), Jackal (Canis aureus), Wolf (canis lupus), Jungle cat (Felis chaus), Wild cat (Felis silvestrisl, lndian grey
mongoose (Herpestes edwordsii), Common Palmcivet (Pdrodoxurus hermophrodites). While the ungulate guild
iscomprised of Gaur (Bos gaurus), Nilgai (Boselaphus tragocamelus,), Sambar (Ruso unicolor), Chital (Axisoxis\,
Batking deer (Muntiocus muntjok), Bla.kbuck (Antilope cervicapra), Four Horned Antelope(Tetracerus quodricornis),
Chinkarc (Gazello bennettii), and hardground Barasingha (Rucervus duvaucelii bronderil. Furthermore, the Satpura
tiger reserve exist in one side and the melghat tiger reserve ln another side along the project road. The secondary
information on availability of tiger along the project roadare marked for which details studies was carried -out for
possible tiger crossin8 along the project road. Those routes for movements of tiger which linked the Melghat with
the Satpura tiger reserve was pointed out to propose animal underpass by proving the fencing along road to funnel
wildlife to the passage structure.

Furthermore, in field study numbers of avian faunal are reported. They are mostly ground dwelling and nesting on
ground. Key species of dominance are given in table

ln accordance to the Wildlife (Protection) Act, 1972, the wild animals are kept in different schedule keeping in view
the degree of protection as like schedule l, ll, lll and lV. Accordingly to this category the species which are critically
endangered are kept under the Schedule I & ll which requires more attention and more conservation practices for
their existence. The species which endangered are kept under the Schedule lll & lVwhich requires lower degree of
protection. The wild life animal which believes to be harmful to crops, farm animals which carry disease treated as
vermin kept in the schedule: vare rodents and might be hunted. And the last is Schedule Vl which has floral species
is prohibited from planting & cultivation. lt is to be pointed -out that only few mammalian species were sighted on
project site in the transect studies. The most common mammalian and other species located during the diurnal
survey are listed in Table 2-1

Table 2-1: Schedule-l i Wildlife ln

OF WILDLIFE ANIMAL
SAIPURA - MELGHAT TIGER CORRIOOR

HARDA- BE|UL NH47 (PACKAGE -2)

CA;'l ADA llNDlA IASIA lAFRlcA IMIDDLE EAsT



4. Leopard Neofelis nebulosa Mammal Secondary
5, Eurasian Spoonbill Plotoleo leucorodiq Aves Primary Uncommon
6. lnd ia n Peafowl Povo cristqtus Aves Primary Uncommon
7. Great lndian Hornbill Buceros bicornis Aves Primary Uncommon
8. Bengal Monitor Lizard Voronus Benqholensis Reptilia Primary Common
9. Crimson Rose Butterfly PochlioDto hectot lnsecta Primary Common

Source: Field Study

Table Schedule Wildlife2-2. &It tn Area

1. Common t.angur Semnopithecus
entellus

II Mammal Primary Common

2. Hyena Hyoeno hyoeno t Mammal Animal Sien Uncommon
3. Wild Doe/ Dhole Cuon olpines

Felis chous
II Mammal Animal Sisn Uncommon

4. lungle Cat Mammal Primary Common
5. CommonPalm

Civet
Viverriculo indico Mammal Secondary Uncommon

6. Chameleon Chamoeleo zeylonicus lt Reptiles Primary Common
7. Russell's Viper Vipero ruselli Reptiles Primary Uncommon

lndian Cobra Ophiophagus
hannah

Reptiles Primary Common

9. Mongoose Hetpestes edworsii Mammal Primary Common
10, Barking deer Muntiocus muntjdk t Mammal Primary Uncommon
11. Chital Axis oxis t Mammal Primary Common
1,2. N ilgai Boselophus

troqocamelus
t Mammal Secondary Uncommon

13. Sa mbar Ruso unicolor t Mammal Animal Sign Uncommon
1,4. Four horned

antelope
Tetrocerus
quodticornis

t Mammal Secondary Uncommon

15, Ch inkara Gozello bennettii Mammal Primary Uncommon
16. Hard ground

barasingha
Rucervus duvoucelii
bronderi

t Mammal Secondary Uncommon

17. Wild Pis Sus scrofq t Mammal secondary Uncom mon

Source: Field 5tudy

Table 2-3 : Ground and Ground Birds in Area

1. Five-striped plam

sq uirrel
Funqmbulus pennonti Mammal Primary Common

2. White-browed
Bulbul

Pycnonotus luteolus Aves Primary Common

3. White necked
stork

Ciconio episcopus Aves Secondary Uncommon

4. Kingfish er Alcedo benqolensis Aves Primary Uncommon
5. Grey Francolin Fruncolinnus

pondicerionus
Aves Primary Common

6. Red Wattled
Lapwing

Vonellus indicus Aves Primary Common

7. River Lapwing Vonellus duvoucelii Aves Secondary Uncommon
River Tern Sterno ourontio Aves Secondary Uncommon

)

)

\

sl. No. Scientlflc Name Common Name Class Source Status & Sightinas

Sl, No Common Name Scientific Name schedule class source status &
Sishtinss
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Source: Field Study

There are many more fauna species of wildlife observed during transact walk in project area. Among all the faunal
species coming under the schedulel., ll, lll and lV of Wildlife Protection Act, 1972 are listed in the above table.

1.1.1 ROAD CROSSTNGS

There are various faunal species spotted crossing the road during field study. ln spite of this forest division and the
consultation with local people was made for gathering information of animal crossing along project road. The
probable lists of wildlife along project road are given in table below. However, it does not limit the wildlife animal
along the road.

Many more wildlife exist either side ofthe reserve forest are given in Table 2-4

Table 2-4: Wildlife Animal

!

9. Orange Headed
Ground Thrush

Zootherq citrinq Aves Primary Uncommon

10. Little Ring Plover Chorodrius dubius Aves Secondary Common
11, Ashy Crowned

Sparrow Lark
Eremopterix griseus Aves Primary Common

lnd ia n Bush Lark Mirofru erythroptero Aves Primary Common
13. Woolly-necked

Stork
Ciconia episcopus Aves Secondary Uncommon

1,4. Pied Kingfisher Alcedo rudis Aves Primary Uncommon

15. Ringed Plover Charodrius hioticulo Aves Primary Uncommon
16. White-browed

Bu lbul
Primary Common

17. Black-crested
Bu lbul

Pycno notu s mel o n icte r u s Aves Primary Common

18. Malabar Pied

Hornbill
Aves Primary Uncommon

19. lndian Pitta Pitto brochyuro Aves Secondary Uncommon
20. lndian Courser Cu lsori u s co ro ma n de I iu s Aves Primary Uncommon
21,. Malabar Whistling

Thrush
Myophonus horsfieldii Aves Primary Uncommon

2-41 Road

1. Black Buck Antelope cervicopro Mammalia Gawasen F

2. Russell's Viper Vipero russeii Reptilia Gawasen F

3. Tiger Ponthera tiqris lvlammalia Gawasen F

4. Grey Mongoose Vipero russeii Mammalia Gawasen F

5, King cobra ophiophoqus honnoh Reptilia Gawasen F

6. Common Vine snake Ahaetullo nosuto Reptilia Gawasen F

7. Ga rden Lizards Colotes vercicolor Reptilia Korkrakheda
8. lndian Peafowl Povo cristotus Aves Sanvlisarh F

9, Wild Boar Sus scrofo Mammalia Sanvliga rh F

10. Five-striped Palm

Squirrel
Porodoxurus
hemophroditus

Mammalia Sanvligarh F

11. Common Langur Se m no p ith ecu s ente ll u s Mammalia Entire Project
Corridor

1,2. Rhesus macaque (Macaca mulatta) Mammalia Entire Project

,.]V^a

2-6

Sl, No Common Name Scientific Name Schedule Class Source
Status &
Sishtinps

Sl. No. Common Name Scientific Name Class schedule
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2.3.3. Road Kills

ln the field study few faunal species are recorded in road kills. Furthermore, the faunal species recorded in road kills
by the forest division are also taken to which are given in

Table 2-5

Table 2-5 : Wildlife Animal in Road Kills

ln Direct Sighting during Survey

1.

2.

Common Langur Se m no pi th e cu s e nte I I u s 28.1,2.2019 Sanvliga rh
Rhesus macaque Mococo mulotto lt 26.72.2019 Sanvliga rh

Road Kllls on Stakeholders'Consultations i,e For€st Division & Local people
3. Wild Boar 5us scrofo 04.09.2019 Sanvligarh
A, Hyena Hyena hyena r 01.01.2013 Sanvligarh
5. Sa mbar deer Rusa unicolor 27.01,.201,3 Sanvligarh
6. Spectacled cobra Ophiophagus hannah ln monsoon Gawasen
7. Frog ln Monsoon Gawasen

''qaIT

PaBe 2-7

sl. No. Common Name Scientific Name Class schedule
Severity /
Remarks

Corridor
13. Hyena Hyena hyena Mammalia It Gawasen F

1,4. Wild Dos or Dhole Cuon alpinus Mammalia I Gawasen F

sl, No. Common Name Scientific Name Schedule Date & Time Location
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3.,*roar AssEssMENT & MrrGATroN pRoposED

3.1. FOREST AREAS

The widening of proposed road from Harda-Betul sections shall have an impact on forest areas as diversions of
forest land are required for the road construction. However, it is proposed to minimize diversion of land for road -
use. The total area for diversion of forest land is estimated to be 56.515 Ha. ln Harda district 5.336 ha,
Hoshangabad has 13.78 ha and the West Betul district is estimated to be 37.399 ha.

3.1.1. F lo ra

ln the construction of road removal of green-cover from forest is required for road works. Therefore, minimum loss
& damage ls to be carried out to avoid overcutting of trees.

ln diversion offorest land felling oftrees should be minimized.

The predominant most common trees specles along the prolect road elther slde of the forest are Sal, teak,
mahogany, bamboo. The best effort shall be given to reduce the number of felling to the maximum extent possible.

The cutting is limited width along the project road therefore impacts on endangered of endemic species are not
envisaged

3.1.2. Fauna

Proposed road lies inside the reserve forest; therefore, consistent damage of biodiversity shall occur due to
proposed alignment of project road. Further, it shall create considerable damage to wildlife.

ln road crossing wild animal shall also be effected due to fragmentation of species. ln study of wildlife, it come to
notice that various wildlife animal residing in forest with presence of schedule animal as per the Wild Life
Protection Act where few of them are found dead on road kills. Presently, there are low traffics densities but as per
site study and local people consultation the road kills rate increases with increase in traffics during the monsoon. ln
spite of this the project road is considered improvements of alignment which is partly exist a new section and partly
on existing road throughout the length which proposed to be constructed by diversion of forest land. Therefore, to
minimize the biodiversity loss adequate mitigation to be developed for defragmentation and prevent road kills.

3.2. PROPOSEDMITIGATION

As per site study and keeping in view the section of road partially on existing and the new which proposed to be
developed on the diversion of lands following mitigation being proposed.

> Provide trench on both the side of L.4 m width at Top, 0.6 m width at bottom with a depth of 0.8 m all along 26
Km of project road section (Km 31+400 to Km 57+400) to create a barrier as well as to channelize wild life
animal movement towards nearest Cross Drainage structure.

> The RCC Box culverts (2.00 to 6.00m wide and 2.0-6.0m height) at specific locations so that wildlife of forest
may freely move to other side of the road as well work as drainage of surface run-off during the monsoon.

> ln the entire section, there shall not be any pipe culverts.

> ln the project route a notified area of tiger corridor existed from km 59+370 to 60+ 870 which connects Satpura
tiger reserve to Melghat wildlife sanctuaries. ln fleld study of tiger movements other specific locations are also
identified after the animal sign -survey besides the notified area of tiger - corridor in Gawasen RF where need
to construct the animal underpass. The detail location of animal underpass is given in Table - 11.

) Provide the sign-boards notifying the wild life along project for the safety of animal in forest moving freely
along either side of the project road. Also require sign-boards offorest divisions along with the mobile number
of the concern forest ofJicers in cases of emergency. The type of signage is attached as Annexure. /,

dbli"l'
hoJ$Dhtlor

MlAL PF-Lfie.Ca O{.P.)
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> Total 30 km out of 51 Km of project length is falling under the reserve & protected forest in three different
forest divisions namely as Harda, Hoshangabad and Betul Forest Division. This section the traffic speed should
be regulated a limit up-to maximum 45 km/hr. Therefore, traffic speed along the project road from km 30.00 to
60.000 need to be controlled with putting-up movable barriers and speed limit boards at interval of specific
distance in day & night hrs for the safety of wildlife. Furthermore, this section is a green-belts and the wildlife
will became active at night, therefore these section should be declared as silence zone ln this consequences no
traffics horn should be allowed at night hrs. The speed limit boards and horns prohibited sign boards should
also be installed at regular interval for the awareness of road-users. The drawing of signboards are attached as

annexures

> ln the construction period no work to be allowed at night from 18.00 hrs in summer and 17.30 hr in winter
particularly in the road section from km 30.00 to 60.00.

> Road construction work to be carried out5.00 km maximumin length at a time. No new section to be opened
unless and until the top layer of road works is completed. The construction site should be adequately
barricaded with rigid barriers to minimize animal human conflicts and its tree movements during the
construction. Further, no borrows shall be opened inside the forest area.

> The workers & local populace to be made aware throughworkshops about the Satpura - Melghat tiger corridor
passing along the project corridor andto take precautionary measures for safeguarding the predominant
wildlife species in the forest area during the construction period.

3.2.1. Box - Cu lve rt:

Along the project road, there are deficient of appropriate requirements of cross drainage structure. Therefore,
details studies have been carried- out for identifying the correct location to facilitate crossing of wildlife as like
amphibians& reptiles and small mammal like rabbitetc. to preventthe road kills. There are total 68 box-culverts
are proposed for surface run -off. Keeping in view the anlmal signs and requirements of road crossing the height
and width of culvert are modified for clear movements during road crossing. The list of locations identified for
crossing of wildlife through box -culverts are given below in Table 3-1

Table 3-1 : New Culvert the Road

L 30+840 Box Culvert 2-Lane 1X2X2 2 2

2 34+660 Box Culvert 2-Lane 1X2X2 2 2

3 35+520 Box Culvert 2-Lane rx2x2 2 2

4 37+000 Box Culvert 2-Lane 7X2X2 2 2

5 37+395 Box Culvert 2-Lane rx2x2 2 2

6 37 +671, Box Culvert 2-Lane 1X2X2 2 2

7 38+640 Box Culvert 2-Lane rx2x2 2 2

8 39+058 Box Culvert 2-Lane 1X2X2 2 2

9 43+165 Box Culvert 2-Lane 1X2X2 2 2

10 43+230 Box Culvert 2-Lane LX2X2 2 2

17 43+621, Box Culvert 2-Lane 1X5X2 5 2

1,2 46+050 Box Culvert 2-Lane 1X2X2 2 2

s.No center structure Highway

Chainage (Km.) Classification ,::nt,
Span

Clear Span Clear Height

C.!NADA I INDIA I ASIA I AFRICA I MIDDLE EAST



1
-
a
,]
.l)

.)

r-)
-)

-)

,-)

-l
)

.)

)

)
)

)

.)
)

)

)

,)

)

)

)

)

)

)

)

I

13 46+561 Box Culvert 4-Lane 1X2X2 2 2

1,4 47+600 Box Culvert 2-Lane 7X2X2 2 2

15 47 +87O Box Culvert 2-Lane 1X2X2 2 2

16 49+050 Box Culvert 2-Lane 1X2X2 2 2

17 57+620 Box Cu lvert 4-Lane 1X5X2 5 2

18 52+640 Box Culvert 4-Lane 1X5X2 5 2

19 53+ 120 Box Culvert 2-Lane 1X2X2 2 2

20 53+290 Box Culvert 2-Lane 1X2X2 2 2

2L 53+890 Box Culvert 2-Lane 1,X2X2 2 2

22 54+42O Box Culvert 2-Lane rx2x2 2 2

23 54+270 Box Culvert 2-La ne 1X2X2 2 2

24 54+630 Box Cu lvert 2-Lane 1X4X2 4 2

25 54+920 Box Culvert 2-Lane 1X2X2 2 2

26 54+97O Box Culvert 2-Lane 1X2X2 2 2

27 55+060 Box Culvert 2-Lane 1X2X2 2 2

28 55+ 114 Box Culvert 2-Lane 1X2X2 2 2

29 56+190 Box Culvert 2-Lane !x2x2 2 2

30 56+850 Box Culvert 2-Lane 1X2X2 2 2

31 57 +851 Box Culvert 2-Lane 1X2X2 2 2

32 57+951 Box Culvert 2-Lane 1X2X2 2 2

33 58+250 Box Culvert 2-Lane 1X2X2 2 2

34 58+380 Box Culvert 2-Lane 1X2X2 2 2

35 58+900 Box Culvert 2-Lane 1,X2X2 2 2

36 61+100 Box Culvert 2-Lane 1X5X2 5 2

37 61"+520 Box Culvert 2-Lane rx2x2 2 2

38 62+1,2O Box Culvert 2-Lane 1X2X2 2 2

39 62+3O7 Box Culvert 2-Lane 1X5X2 5 2

40 62+500 Box Culvert 2-Lane 1X2X2 2 2

41 62+965 Box Culvert 2-Lane 1X5X2 2

74t
lew oerur)f,

x-1,
NEAI, PIU-IIarda (M.P.

3-3

S.No Center
Chainage (Km.)

Structure
Classification

Highway
Cross

Section
Span

Clear span Clear Height
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42 63+247 Box Culvert 2-La ne \x2x2 2 2

43 63+700 Box Culvert 2-Lane 1X2X2 2 2

44 64+923 Box Culvert 2-Lane 1X2X2 2 2

45 65+575 Box Culvert 2-Lane rx2x2 2 2

46 65+950 Box Culvert 2-Lane 1X5X2 5 2

47 66+334 Box Culvert 4-Lane 1X2X2 2 2

48 66+780 Box Culvert 4-Lane 1X2X2 2 2

49 67+335 8ox Culvert 4-Lane 1X2X2 2 2

50 67+698 Box Culvert 4-Lane 1X2X2 2 2

51 69+120 Box Culvert 2-Lane 1X2X2 2 2

52 69+500 Box Culvert 2-Lane 1X2X2 2 2

53 69+544 Box Cu lvert 2-Lane 1X2X2 2 2

54 69+770 Box Cu lvert 2-Lane rx2x2 2 2

55 7O+425 Box Culvert 2-Lane 1X5X2 5 2

56 70+560 Box Culvert 2-Lane 1X5X2 5 2

57 71,+020 Box Culvert 2-Lane 1X5X2 5 2

58 71+906 Box Culvert 2-Lane 1X2X2 2 2

59 73+580 Box Culvert 4-Lane 1X2X2 2 2

60 74+230 Box Culvert 4-La ne 1X2X2 2 2

61 74+400 Box Culvert 2-La ne 1X2X2 2 2

62 74+660 Box Culvert 4-La ne 1X2X2.5 2 2.5

63 75+115 Box Culvert 2-Lane 1X4X2 4 2

64 75+665 Box Culvert 2-Lane 1X2X2.5 2 2.5

65 7 5+807 Box Culvert 2-Lane 1X2X2 2 2

66 77+190 Box Culvert 2-Lane 1X2X2 2 2

67 71+54O Box Culvert 2-Lane 1X2X2 2 2

68 78+235 Box Culvert 2-Lane 1X2X2 2 2

3.2.2. Minor B rid ge:

Minor bridges are provided where there is water way across the projed road. Keeping in view the animal sign
survey the height & width of minor bridge are modified as mitigation for the wildlife crossing to reach other side of
road and to prevent animal fragmentation. There are total of 22 Minor bridge is planned. For the mitigation of

Page 3-4

S,No Center
Chainage (Km.)

Structure
Classification

Highway
Cross

Section
Span

Clear Span Clear Height
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wildlife anlmal, proposed height & width of minor bridge as wildlife animal freely cross the road are given below in
Table 3-2

3-2: Minor - Harda - Betul

1 32+766 MN BR 2- La ne 1x5m 6
2 39+715 IVIN B R 2 Lane 2X25m 50
3 40 +430 MN BR 4-Lane 1X6m 6
4 44+650 MNBR 2-Lane 1X15m 15

5 45+070 N,]N B R 2 Lane 1X6m 6

5 45+630 MN BR 2 Lane 1X15m 15

7 46+500 IVNBR 4-La ne 1X6m 6

8 48+103 I,1N B R 2 Lane 1X6m 6

9 48+530 I\,1N B R 2-Lane 1X6m 6

10 50+210 MN BR 2-Lane 1X6m 6

11 55+660 MN BR 2-Lane 2X25m 50

12 56+150 MNBR 2-Lane 2X25m 50

13 57+650 [,1N B R 2 Lane 1X15 m 15

14 57+110 MN BR 2 Lane 1X6m 6

15 58+110 MN BR 2 Lane 1X6m 6

16 58+475 MNBR 2 Lane 2x25m 50
17 63+940 MNBR 2'La ne 1X15m 15

18 64+570 N,lN B R 2 Lane 1X15 m 15

19 66+815 MN BR 4 Lane 1X15 m 15

20 12+860 MN BR 4-Lane 1X20m 20
2t 16+490 MN BR 2 Lane 1X20m 20

22 77 +116 MNBR 2-Lane 1X15m 15

.1.2-1. Anirtal Underpas: and Overpajj

ln the project tiger corridor existed which linked the Satpura tiger reserve to Melghat wildlife sanctuaries. A site
visit with the PCCF Wildlife, and Field Director Satpura Tiger Reserve and other Forest Staff has been conducted on
12/1012021 A total of 10 points has been selected for providing animal underpass and overpass, The animal
underpass and overpass and one major bridge are proposed at lo-specific locations with wild- life fencing to funnel
the animal crossing to the passage structure covering all the points as suggested in MOM(attached as annexure).

Iable

Ta ble

(U

(&

@

cd

0

3-3: New Animal and on the Corridor

1 31+510 Animal Overpass 2-Lane 1X 18.5 5.5 100

2 32+420 Animai Overpass 2 Lane 1X 18.5 5.5 40

3
34+010

Major Bridge

2 Lane
6x50

5.5 300

4 36+ 500 Animal Underpass 2-Lane 1X15 5.0 15

5 36+650 Animal Underpass 2 Lane 2X30 5.0 60

5 4I+ 100 Animal Underpass 4 Lane 4X25 5.0 ffo

99$ar

't!

NIIAI, (M.r')

S.No Center Strudure
Chainage. (Km.) Classilication

Highway cIoss
Section

Proposed Span
Arrangement

Total Span

Length

s.No -certerLnatnage.
(Km.)

Strudure
Classification

Highway
Cross Section

Proposed Span Minimum
Arrangement Vertical

Clerance lin ml

TotalSpan

Length
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5. aoraLUSroN:
The project road from Harda to Betul from km 30.00 to 81.00 is a new alignment which is passing through the
reserve & protected forest and part of private land. The major section is passing through forest which existed in
route of Melghat - Satpura tiger corridor. Hence, the project area is reach in biodiversity with numerous flora and
wildlife animal. Furthermore, after improvements of road number of traffics hall increase many folds which affect
free movements of wildlife animal resulting increase in fatality or road kills due to traffic collisions.

Therefore, wlldlife mitigation measures are essentially required to prevent road kills and fragmentation of wildlife
animal living inside the forest to minimize habitat loss. lf adequate mitigations measures will be taken following
provision of trenches, animal underpass, regulation of traffic by various regulatory & informatory signboards in
wildlife area and noise barriers etc. as proposed in wildlife mitigation strategy then the impacts on wildlife animal
shall be minimized and there should not be any difficulties to the wild life after road construction.

I
b\r^e

ProJG4D|rtoaor
IUAI,Pru:&rds(M.P.)
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