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BEFORE THE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH, PUNE

ORIGINAL APPLICATION NO.40 OF 2020 (WZ)
M. Ganesh Borhade (Ahmednagar-Maharashtra)....... Applicant

Versus

Union of India through Secretary,
MOEF&C & O, Respondents

ADDITIONAL AFFIDAVIT ON BEHALF
OF RESPONDENT NO.2

1. Suvarna Ravindra Mane, age 40, occupation-Government service at present working as
Deputy Conservator of Forests, Ahmednagar, do hereby state on solemn affirmation that, | have
been authorized by Respondent no.2 to file this affidavit in view of directions given by this
Hon'ble Tribunal vide order dated 21.11.2023.

I. 1 say and submit that | have gone through order dated 21.11.2023 passed by this
Hon'ble Tribunal in O.A.No.40/2020. By said order dated 21.1 1.2023 this Hon'ble
Tribunal has directed this respondent to provide specific dimensions of underpasses
10 built /construet at the respective locations along with the sketch.
| say and submit that by virtue of order dated 11.08.2023 passed by Hon'ble Tribunal
the joint site visit report of DCF Ahmednagar along with Manager (T) NHAL PIU.
Pune and independent Engineer dated 02.09.2023 has been filed before this Hon'ble
Tribunal. In the said report the underpasses to be set up at four locations i.c. Malwadi,
Khandarmalwadi, Dolsane and Velhale, the height is proposed to be 4 mtrs., 2 mtrs, 2
mirs and 3 mirs respectively. However it has been submitted on behalf of respondent
no.2 that they were not in agreement with said heights mentioned in paragraph no.3
and in tabular form of the report dated 02.09.2023.

3. | say and submit that this Hon'ble Tribunal afier taking and consideration the heights
of underpasses as mentioned in report dated 02.09.2023 and the submissions
subsequently advanced before this Hon'ble Tribunal has directed respondent no.2 to
provide specific dimensions of the underpasses to built / constructed at the respective
locations along with the sketch.

4. 1 say and submit that by strictly adhering to the directions given by this Hon'ble
Tribunal vide order dated 21.11.2023 this respondent desire to rely upon "Eco
Friendly Measures o Mitigate, Impacts of Linear Infrastructure on Wildlife.
published in 2016" (In short referred as " Wildlife Institute of India's a\flanual'L)/floe-\\
purpose of specific dimensions ol underpasses to be set up at 4 lo~atia@:€.&; ’“‘»\‘
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AN ’\h“)‘f&’{ji}gin‘- Accordingly all underpasses should be made as per Wildlife Institute of
No N Indias atang

<Ozl al for linear projects mentioned in chapter no 7 and 8. 1 further say and
L INbmE that chapter no 7 and § of Wildlife Institute

ol India's Manual, are relevant and
SAMC 1S N respect of de

signing the underpasses. Mitigation Measures lor Connecting
L;mdsc:\pcs and Species. The General rules for maintaining habitat connectivity
across the Inndscapu. underpass heights (figure 8.2) as related o animals and
diagrammatie representation of isolated and wall Lype piers (figure 8.3) along with
noin Wildlife Institute of India's manual for linear
projects. Here to marked and annexed at ExhuR-1 is copy of chapter no. 7 and 8
(Page no 71 to 78) of Wildlife Institute of India's manual for linear projects.
3. The Wildlite Institute of India's Manual for lincar projects is mandatory to Forest
department and User Agency. Therefore all specific dimensions of underpasses
should be made as per manual, So the user ageney follow the said manual while

this sketeh has also been give

constructing the underpasses.

PRAYER:
Therefore. in the light of the facts and circumstances of the case. the respondent No.2
most humbly prays that this Hon'ble Tribunal be pleased to pass appropriate orders
and dispose of the Original Application, on account of compliance by the Respondent
no.2.

Hence, this affidavit.

Place : Ahmednagar

Date : 10/ 0272024 “;;]%g/.
E espondent no.2

VERIFICATION

I. Suvarna Ravindra Mane, age 40. occupation-Government service at present
working as Deputy Conservator of Forests, Ahmednagar, do hereby state on solemn affirmation
that. the contents of this reply on behalf of the respondent no. 2, mentioned in paragraph no | to
5 are true and correct to the best of my knowledge and same are based on the records maintained
in the office and [ have signed this on 10th day of February 2024,

Place : Ahmednagar )
[m;;mmym§ S.No/M.Y.GNT/AL
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The design and number of structures to improve the permeability of road and rail corridors must
facilitate animal movement across these corridors and maintain habitat connectivity across the
landscape.

The siting and design of animal passages must consider the specific requirements and behaviour
of target species; where communities of animals may be affected, passages will need to be
designed and managed to accommodate multiple species with different needs.

The siting and design must also consider site-specific variables such as vegetation, topography
and hydrology. The types and levels of disturbance must be taken into account too: traffic
{vehicles, trains) noise and vibrations may discourage wild animals from using crossing
structures.

The following sections focus on the design of underpasses as the predominant structural form of
mitigation of impacts of roads and railways on wildlife.

DESIGNING AN UNDERPASS

A crossing structure will only be effective if it is accessible
and acceptable to the species that will potentially utilise it:
its design and size can greatly influence its use.

The body size of the animal and its behaviour (e.g. solitary
or group living, diurnal or nocturnal) will influence the
design of the structure. In general, the bigger these
structures, the more they are used (Goosem 2001). Where
there is little or no research available to determine the
appropriate dimensions of a crossing structure for a specific
species— particularly if that animal is threatened or rare —
the design should err on the side of caution and cater for
relatively large animals.

Structures with greatest use have heights at least equal to
their width, and openings that allow unobstructed view of
habitat (Goosem & Weston 2002). Reed (in Watson &
Klingel 2000) recommends that underpasses have an
'openness ratio' or index of at least 2.0 to be effective
(openness ratio is calculated by dividing the cross-sectional
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73 FACTORS FOR ENHANCING PERMEABILITY OF CROSSING STRUCTURES

e

The following points should be kept in mind when
determining the location of crossing structures:

. Surveys alongside the linear infrastructure
should be carried out by suitably qualified
people to assess use of the habitat by animals
and identify areas used as crossing Zones.

. Wildiife professionals, ecologists and locals
familiar with the landscape and its animals
should be consulted to help undertake faunal
surveys.

. Forest cover and habitat maps of the area
should be used: they are helpful in narrowing
down areas likely to be used by animals.

. Unique loca! conditions such as natural
drainage lines and forest edges are indicative of
probable crossing zones, but their use will

_ species behavio ar pe
ildlife

depend on the particular behavioural traits of
animal species.

Various methods may be used to determine
patterns of animal movement {pathways of
trails). They include radio telemetry, sign
surveys, camera trapping, capture-mark-
recapture approaches, track beds and the
mapping of historic crossing zones.

Historic data (observational data or from radio-
tagged individuais) of animal crossing zones
should be explored when available.

Although hotspots of road kills are indicative of
areas of animal use, they overestimate the
extent of the animal crossing zones. They
should therefore be used only as a last resort
and an auxiliary source of information.

PLEASE NOTE

It is dangerous to assume that
there is no need for building
crossing structures if no
animals are seen crossing the
road or are not found killed.
Animal evidence may not be
available as the population
may have been virtually wiped
out because of frequent road
kills.

' PLANNING THE APPROACH TO
" AWILDLIFE CROSSING .
| The approach.to an ani al crossing is a crucial
factor in deternrining its use, Approaches should
-~ mimic the routes and places where animals are
: e rossing a transport corridor.
Structures should be designed to enable animals to

view the horizon from distance and see habitat on
he opposite side of the corridor. Road cuts, steep .

 drop-offs and cliffs. may dissuade animals from

- making a successful crossing. Structures should be
. designed as flat and straight.as the terrain perrhits:
. crossings with a steep grade reduce the openness of

structures, and ‘dog-leg' designs or staggered

. crossings prevent animals from seeing the recelving

habitat. Appropriate use of vegetation (trees, shrubs
and grasses) can piay.a mmamomﬁwouo in
enhancing the naturalness of an engineered

MAKING THE APPEARANCE OF
WILDLIFE CROSSINGS
ATTRACTIVE

The more naturally a wildlife crossing fits into the
surrounding area, the more fikely it will be that
animals will use it.

USING SUITABLE
SUBSTRATES

Finding a suitable substrate or bottom material is
one of the biggest challenges in designing wildlife
crossings. The bottom of structures should, as far
as possible, have similar substrates to that which
would occur naturally in the absence of the
structure.
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s and Don'ts for av

Table 7.1. 'Good Practice' guidance in the form of Do oiding and regulating the impacts of linear infrastructure projects.
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74 ECO FRIENDLY MEASURES TO MITIGATE IMPACTS OF LINEAR INFRASTRUCTURE ON WILDLIFE
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LANDSCAPE-
SPECIFIC
MEASURES

Landscape connectivity
is the degree to which
habitats across the
landscape are
connected, facilitating
wildlife movement and
other ecological flows.

The following aspects and concepts need to be considered when
locating and designing linear infrastructure and deciding on
appropriate measures to mitigate impacts:

1) The concept of ‘minimum viable population’, which sets -
and respects — a lower limit on the population size or
numbers of individuals of a species (including their genetic
diversity) fo make sure that species will survive in the
jong term.

2) Source-sink dynamics of the jandscape, which identifies the
critical elements and quality of different ecosystems and
habitats on which the persistence of wildlife depends, and
describes how variation in habitat quality may affect the
population growth and decline of organisms.

3) Metapopulation structure, which considers the geography of,
and relationship between, different poputations of the same
species, to ensure the persistence of that species.

4) The 'Allee effect with respect to the pehavioural ecology of the
species, habitat matrix and its porosity to the taxa (corridors for
movement). This effect considers the correlation between
population size of density, and the mean fitness of individual
animals of a population or species, recognising that fitness
tends to decline in smaller populations.

5) Mitigation measures should be designed and implemented to
meet the collective needs of all target taxa and biodiversity
values of the landscape; designing for the biggest or most
demanding species will often ensure that the needs of other
species would simuitaneously be met. However, in certain
cases, additional measures may be required for particular taxa
or functional groups to provide for specific needs: €.g. .
structures designed for elephants will serve the purpose for
most terrestrial mammalian species but may not be effective
for strictly arboreal taxa, or for reptiles and amphibians; special
mitigation measures will still be needed for them.
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General rules for maintaining
habitat connectivity across the
landscape:

The general guidelines set out below to maintain
connectivity across an identified species corridor
are based on species ecology, such as home range
and habitat use pattern, species communities
across different landscapes and other ecological
information.

iif.

if the width of the corridor through forest
nabitat is 1 km or less, the construction of
flyovers should be undertaken in such a way
that the entire stretch of forest remains
connected.

If the width of the corridor is 1-2 km, one
underpass of 750 m should be provided
across the landscape. The exact location of
the underpass should be based on
topographic features of the area and
information about customary animal crossing
sones. This 750 m stretch of elevated road
could also be divided into two parts of
minimum 300 m each, located within that
corridor. Their location would depend upon
the terrain, characteristics of the particular
species and its movement patterns.

if the width of the corridor is 3 km or more,
or if the forest landscape is t0 be dissected by
either a new road or the upgrading of an
existing road, 300 m underpasses are
suggested within every km stretch of the
road. The exact location of the underpass
should be based on topographic features,
crossing zones, and the particular ecological
requirements of the affected species.

Other than maintaining connectivity for larger
mammalian species, for amphibians or
reptiles across the landscape, small pipe
culverts or bridges should be constructed in
gvery 100 m stretch of road.

Table 8

1

et AT

Placement of crossing structures across a

Table 8.1 summarises and Figure 8.1
{llustrates the above points.

E‘Eii\iﬁl,Es J———

nimal movement corridors of varying widths.

easures for maintaining connectivity -

structure

Figure 8.1. Underpass
specifications suggested for
different lengths of wildlife
corridors: A) 1 km flyover for 1
km wide corridor; B1) one 750
m underpass, or B2) two
underpasses of 300 m each

for 2 km wide corridor; and C) -
3 underpasses of 300 m each
for a 3 km wide corridor.
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77 MITICATION MEASURES FOR CONNECTING LANDSCAPES AND SPECIES

SPECIES-
SPECIFIC
MEASURES

It is important to consider, and design
wildlife crossings and animal passages to
cater for, all of the species using the area
affected by linear infrastructure, to
improve the efficiency and effectiveness
of mitigation solutions.

The following section focuses on the use
of underpasses as a principal measure to
mitigate negative impacts of roads and
railways on terrestrial mammals.
However, it is useful to note that these
underpasses would also be used by other
animal taxa.
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The design of the walls and the piers of an
underpass can significantly improve the
acceptability of passage structure by animals.
Isolated piers are more favourable than wall-type
piers: wall-type piers reduce jateral visibility and
increase tunnel effects, especially for species that
move in groups, such as chital. The inclusion of a
cross beam at the top of isolated piers further
improves their acceptability. Figure 8.3 shows line
drawings and constructed animal underpasses with
wall type and isolated piers.
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Figure 8.3. Diagrammatic representation of isolated and wall type piers. Source: Adapted from Singh et al. 2010. Iflustration by Niharika Saxena.
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E’I Gmali Social Forestry Maharashtra Forest Dept <pccfsfm@gmail.com>
TSERT g Ao Ui+ 817, mwmm‘saﬁa 40/2020 mara‘\raram%
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1 message
Social Forestry Maharashtra Forest Dept <pccfsfm@gmail com> 7 December 2023 at 17:36

To: pune@nhai.org
Cc; CF Pune <jdsfdpun@gmail.com>, CF Nashik <jdsfdnashik@gmail.com>

Please Find Attachment.
Thanks & Regards

PCCF SF MS PUNE

-E] Letter No 177¢ Date 07.12, 2023 pdf
441K

https:/mail.google.com/mallfu/0/?ik=6730c3af29&view=pt&search=all&permthid=thread-a:r-8400492558107891248&simpl=msg-a:r7308597403935878... 11
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g Gmall Social Forestry Maharashtra Forest Dept <pccfsfm@gmail.com>
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1 message

Social Forestry Maharashtra Forest Dept <pccfsfm@gmail.com> 2 January 2024 at 18:24

To: pune@nhai.org
Please Find Attachment,
Thanks & Regards
PCCF SF MS PUNE

a0 Letter No 1953 Date 02.01.2024.pdf
287K
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1 message

Social Forestry Maharashtra Forest Dept <pccfsfm@gmail.com> 8 February 2024 at 18:02

To: pune@nhai.org
Please Find Attachment.
Thanks & Regards
PCCF SF MS PUNE
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