ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
KAMALA HYDROELECTRIC PROJECT (1720 MW)

KAMLE, KRA DAADI & KURUNG KUMEY DISTRICT,
ARUNACHAL PRADESH

(Sector 1(c); Cat “A”)

September, 2025
Prepared for:
eTea gt
HPC M/s NHPC Ltd.
A Navratna Company
Prepared by:

R S Envirolink Technologies Pvt. Ltd.
403, BESTECH CHAMBERS,
RSE ) B-BLOCK, SUSHANT LOK-I, GURGAON
Sl Ph: +91-124-4295383: www.rstechnologies.co.in

QCI Certificate No. NABET/EIA/25-28/RA 0415

Laboratory AGSS Analytical and Research Lab (P) Ltd.
An ISO-9001 : 2015 Accredited Laboratory
(NABL Accredited Testing Laboratory)

Winter (December 2024 - January 2025)
Baseline Data Monitoring Period | Pre-monsoon (April 2025 — May 2025)
Monsoon (June 2025 - July 2025)



http://www.rstechnologies.co.in/

































































































































































































































https://earthexplorer.usgs.gov/
































































































https://wfoplantlist.org/plant-list
























































































































https://www.fishbase.in/






https://fishbase.mnhn.fr/summary/SpeciesSummary.php?genusname=Neolissochilus&speciesname=hexagonolepis



https://fishbase.mnhn.fr/summary/SpeciesSummary.php?genusname=Neolissochilus&speciesname=hexagonolepis























































































































































































































































































































































































https://www.climatecolab.org/contests/2017/land-use-agriculture-forestry-waste-management/c/proposal/1333931
https://www.climatecolab.org/contests/2017/land-use-agriculture-forestry-waste-management/c/proposal/1333931




















































































https://www.fao.org/4/ac865e/AC865E05.htm?%20utm_source=chatgpt.com
https://www.fao.org/4/ac865e/AC865E05.htm?%20utm_source=chatgpt.com












































































































































































































































































































































































































































































































































































































































































































http://www.rstechnologies.co.in/

























Biodiversity and Wildlife Conservation and Management Plan Kamala Hydro Electric Project (1720 MW)

Figure 2: Project Layout of Kamala Hydro Electric Project on toposheet (SOI)
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Figure 3: Project Layout of Kamala Hydro Electric Project
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1.5.

Land Requirement

1.6.

The tentative land requirement for the Kamala HEP is 4001.67 ha. Out of which 3687 ha is
forest land and 314.67 ha is non-forest land. Of the total land required for the project, 116
ha is required under lease and 3885.67 ha is required for permanent acquisition.

Construction Schedule

1.7.

Total construction period for the project has been envisaged as 8 years for the main
construction activities.

Need of the Wildlife Conservation Plan

The proposed Project does not fall in any protected areas like Wildlife Sanctuary/ National
Parks etc. However, in reference to additional conditions of Terms of Reference (ToR) issued
by Ministry of Environment Forests and Climate Change (MoEF&CC), Government of India vide
letter no. File No: J-12011/11/2024-1A-I(R), dated: 07.08.2024, directed to submit
Conservation Plan for the Scheduled | species reported from the study area. In pursuant to the
condition of ToR, The Wildlife Conservation Plan for Schedule-I species is prepared.

It is pertinent to mention that none of the Schedule-I species were reported in the primary
survey. However, considering the forest cover in the area provide habitat for faunal species
M/s NHPC Ltd. has hired R S Envirolink Technologies Pvt. Ltd., Gurugram, a NABL accredited
Environmental Consultant to perform the biodiversity study and preparation of Wildlife
Conservation Plan. The study report prepared to understand the nature of project and the
potential threat to wildlife in the project area. Based on baseline data collected through
primary survey and secondary sources and assessment of impact due to construction and
operation of project, Conservation Plan has been prepared to minimize the impact of project.

STUDY APPROACH & METHODOLOGY

2.1

Study Area

Study area for environmental study covers:

e Catchment area up to dam site

e Submergence area

e Project area or the direct impact area comprising of area falling within 10 km radius
from periphery of reservoir, land coming under submergence and area downstream
of dam up to the point where Tail Race Tunnel (TRT) meets the river.

e Downstream up to 10 km from tip of Tail Race Tunnel (TRT).

Study area delineated to cover above is enclosed as Figure 4.

RS Envirolink Technologies Pvt. Ltd. 9
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2.2

Major Objectives of this study are followings:

e Status of Plant species as per RED Data Book of Indian Plants and IUCN ver. 2024-2 in the
impact zone of proposed project.

e Conservation status of faunal species (Wildlife Protection Amendment Act, 2022 and
IUCN ver. 2024-2) reported from the impact zone of proposed project.

e Preparation of Conservation Plan for Schedule-| species reported from the study area.

Approach and Methodology

In order to understand the ecological status of different habitats of flora and fauna in
proposed project area, surveys were undertaken within the Zone of Influence (Zol),
particularly focusing on the immediate impact areas/ zones of the project area and
associated activities like, Muck disposal sites, quarry areas etc. Data/ information on
different biodiversity components like flora and faunal habitat were gathered.

The study has been conducted covering the locations of proposed project components.
Survey for collection of data for flora and fauna were done to cover different land use/ land
cover categories like Forest, near agriculture and habitation, Jhum/ fallow/ abandoned land,
and along the bank of waterbodies and hill slopes.

The baseline ecological status in the project area has been established through the following

methods:

e Reconnaissance surveys of the entire project area, in order to have a broad
understanding on the prevailing situation on flora and fauna in the project area for
stratifying different areas into different representative classes in order to select most
appropriate sampling locations for conducting detailed ecological surveys.

e Detailed primary ecological field surveys for establishing the firsthand information on
prevailing ecological status in the project area, covering different representative
physiognomic and habitat conditions.

e Collection of secondary information on ecological conditions pertaining to flora and
fauna and its review.

e Establishing the present status of plant species and their importance; and identifying the
species requiring mitigation and management measures for negating the likely adverse
impacts due to the proposed project.

The objectives of the present floristic study were to prepare an inventory of various plant
species found in the study area. The inventory of plant species in the study area was
prepared by using data in available published literature. The nomenclature of the plant
species was followed as per https://www.worldfloraonline.org/.

For sampling of faunal species in the study area was divided into different strata based on
topography and vegetation cover. Sampling for habitat and animals was done in different
strata. The normal systematic transects for mammals and birds were laid down on same
locations selected for vegetation sampling.

A systematic field visit was carried out in the study area during day hours in the same

R S Envirolink Technologies Pvt. Ltd. 11
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transects selected for vegetation sampling. The survey of wild animals was conducted by
using 10x50 prismatic field binocular and handheld GPS72. The presence of wildlife was also
ascertained by interactions and interviews with the local inhabitants and forest officials.

For the preparation of the checklist of faunal species in the study area, Study Report of
“Cumulative Impact and Carrying Capacity Study of Subansiri Sub Basin including
Downstream Impacts”, Biodiversity Study carried out by IRG Systems South Asia Pvt. Ltd. In
association with EQMS India Pvt. Ltd. and other published literature were consulted. In
addition to these, secondary sources mainly published literature was also referred to for
preparing checklists and other analysis in the study of wildlife in the region.

3. DESCRIPTION OF FLORA AND FAUNA OF THE PROJECT AREA

3.1 Forest Types in the Study Area

The forests present in the Kamala HE project study area can be grouped into different forest
types as per the classification of Champion & Seth (1968. The major forest types found in
this catchment are discussed below.

I.  Sub-Group 2B Northern Tropical Semi-evergreen Forest
The forests of this sub-group occur in the moderately heavy to heavy rainfall areas where
the mean annual rainfall ranges from 1500 mm to 3000 mm. The following forest types
constitute this sub-group:

a) 2B/Cla Assam alluvial Plains semi-evergreen forest: This is a dense evergreen forest with
a varying proportion of deciduous tall trees in the top storey. The top storey is represented
by tall trees like Ailanthus integrifolia, Altingia excelsa, Artocarpus lacucha, Beilschmiedia
roxburghiana, Canarium bengalense, Cinnamomum bejolghota, Dysoxylum gobara, Kydia
calycina, Persea odoratissima, Terminalia myriocarpa, Tetradium glabrifolium, Toona
microcarpa and Walsura robusta. Second storey consists of medium sized tree species such
as Alangium chinense, Aphanamixis chittagonga, Bridelia retusa, Ficus semicordata,
Garuga gamblei, Meliosma pinnata, Rhus chinensis and Sapium insigne. The lowermost
storey consists of some smaller trees and shrubs. Among the prominent shrubs are Abroma
angusta, Bambusa tulda, Boehmeria macrophylla, Chromolaena odoratum, Clerodendrum
colebrookianum, Maesa chisia, Rubus niveus, Solanum verbascifolium and Strobilanthes
pectinatus. Commonly found climbers are Clematis acuminata, Cissus discolor, Entada
phaseoloides, Porana paniculata, Stephania japonica and Thunbergia coccinea. This type
of forest is observed near Raga village, near Boa Simla and Raga Basti areas. Epiphytes are
not very common but species of mosses, ferns and orchids are found growing on the tree
trunks. The epiphytic orchids in the forest are comprised of species of Bulbophyllum, Eria,
Goodyera and Uncifera.

b) 2B/Clb Eastern Sub-montane Semi-evergreen forest: This forest type is found in the sub-
Himalayan tract. Evergreen species predominate with some deciduous trees in the top
storey and the lower storey is composed mainly of evergreen species. The top storey
includes trees like Ailanthus integrifolia, Bauhinia purpurea, Castanopsis indica, Duabanga
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grandiflora, Dysoxylum grande, Erythrina stricta, Holarrhena pubescens, Michelia glabra,
Terminalia myriocarpa and Toona microcarpa. Second/middle storey is represented by
tree species like Actinodaphne obovata, Bauhinia variegata, Celtis tetrandra, Ficus
oligodon, Garcinia acuminata, Gynocardia odorata, Meliosma pinnata, Oroxylum indicum,
Spondias pinnata and Trema amboinensis. This type of forest is found near Tamen Village,
Raga village, Duggy Basti and Kabak Basti areas. Understorey is composed of evergreen
shrub species along with bamboo species. The important shrubs are Alsophila spinulosa,
Bambusa tulda, B. pallida, Dendrocalamus hamiltonii, Desmodium triflorum, Mimosa
rubicaulis, Rubus paniculatus, Trevesia palmata and Urena lobata. The common climbers
are species of Canvalia, Cissus, Derris, Dioscorea, Stephania and Trichosanthes and
Thunbergia. The ground floor is dominated by herbaceous species such as Ageratum
conyzoides, Athyrium drepanopterum, Bidens pilosa, Colocasia esculenta, Commelina
benghalensis, Cyrtococcum accrescens, Digitaria ciliaris, Equisetum ramossisimum,
Nephrolepis auriculata, Oplismenus compositus, Pyrrosia spp., Saccharum longistosum and
Thysanolaena latifolia.

c) 2B/2SI Secondary moist bamboo brakes: The thorny bamboo brakes sre found on northern
and southern facing slopes in tropical semi-evergreen and moist deciduous forest. The
thorny bamboos (Bambusa tulda and Dendrocalamus hamiltonii) often found forming large
and thick clumps and making it almost impossible for the regeneration of any tree species.

Il. Sub-Group 8B Northern Sub-tropical Broad-leaved Hill Forests

a) 8B/Cl East Himalayan Sub-Tropical Wet Hill Forest: These forests occur on hilly terrain
between 1000 and 2000 m elevations and are mainly dominated by evergreen species
though some deciduous species also occur in the forest. Prevalence of Alnus, Lithocarpus,
Lyonia and Quercus is characteristic of the type throughout its range, though it also extends
downwards into the tropical forest. The top storey is represented by tall trees like Alnus
nepalensis, Castanopsis hystrix, Cinnamomum glaucescens, Engelhardtia spicata, Phoebe
attenuata and Schima wallichii. The second storey consists of trees like Alangium chinense,
Brassaiopsis aculeata, Ficus oligodon, Ostodes paniculata, Oroxylum indicum, Rhus chinensis,
Saurauia napaulensis, S. punduana, etc. The next storey consists of some small trees and
shrubs. Among shrubs are Boehmeria macrophylla, Dendrocalamus hamiltonii, Eurya
acuminata, Maesa chisia, Osbeckia stellata, Oxyspora paniculata and Strobilanthes spp. This
type of forest is found on upper reaches near Da, Kabak, and Raga Basti. Epiphytes and
climbers are abundant. The prominent climber species are Cayratia pedata, Cissus repanda,
Clematis acuminata, Dioscorea bulbifera, Rhaphidophora decursiva and Stephania japonica.
Epiphytes are represented by mosses, lichens and ferns. The common epiphytic ferns are
species of Colysis, Lepisorus, Phymatopsis, Pyrrosia and Vittaria. The prominent herbs are
species of Anaphalis, Arisaema, Cirsium, Duschesnea, Impatiens, Oplismenus, Persicaria, Poa
and Saccharum.

lll. Sub-Group 11B Northern Montane Wet Temperate Forest
This type of forest occurs at elevation between 1,750 m and 3,000 m. The dense evergreen
forests are composed of large girths and medium height trees. A dwarf evergreen bamboo
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undergrowth is generally present in the lower storey.

a) 11B/C1 East Himalayan Wet Temperate Forest: These forests are found between 1,700 and
2,700 m elevations on the higher hills of river Kamala and Pein river catchments. The oaks
contribute the greater part of canopy with some members of family Lauraceae. The top
canopy is represented by Acer campbellii, Castanopsis tribuloides, lllicium simonsii, Michelia
doltsopa, M. punduana, Prunus cerasoides, Quercus lamellosa and Tetradium fraxinifolium.
The middle storey is dominated by moderate sized trees and shrubs like Eurya acuminata,
llex dipyrena, Litsea sericea, Lyonia ovalifolia and Rhododendron arboreum. Shrubby
associates of middle storey are Berberis wallichiana, Holboellia latifolia, Dichroa febrifuga,
Myrsine semiserrata, Neillia thyrsiflora, Rubus hamiltonii and Thamnocalamus aristatus.
Climbers are rare except species of Clematis, Smilax and Tetrastigma. The ground flora
consists of herbaceous species belonging to genera such as Anaphalis, Anemone, Cardamine,
Cirsium, Carduus, Plantago, Persicaria, Potentilla, Stellaria and Viola.

IV. 12 Seral Types of Himalayan Moist Temperate Forest
These all seral types of forests found between 1,800 and 2,800 m elevations throughout the
outer and middle ranges.

a) 12/1S1 Alder forest: These forests occur along the banks of streams and sometimes
extending up to ravines and moist unstable hill slopes. The undergrowth is thin and varies
from place to place depending upon site and local conditions. This type of forest is
observed on upper ridges of Kabak and Raga Basti.

b) 12/ 2S1 Low —level blue pine forest: This type of forest occurs between 1,600 m and 2,800
m. Pinus wallichiana often form association in moist soils and on the foot of slopes. Other
trees in the forest include Alnus nepalensis, Castanopsis hystrix, Exbucklandia populnea
and Prunus cerasoides. Shrub species include species of Berberis, Cotoneaster, Osbeckia,
Oxyspora, Prinsepia, Rosa, Rubus and Viburnum. This forest type is found in the project
study area.

3.2 Floral Diversity

3.2.1 Vegetation Profile of Study Area

Forest in the study area comprises of mixed deciduous forest, semi-evergreen and evergreen
forest. The tree cover in the study area is mostly covered with semi-evergreen and dry
deciduous vegetation.

3.2.1.1 Vegetation in Proposed Submergence Area

The proposed submergence area is located in Kamle and Kra Daadi districts and its
backwaters in reservoir will travel up to Kurung Kumey along the Kamala river and adjoining
tributary Kurung river. The area in the vicinity of proposed project is comprised of a fairly
dense tropical semi-evergreen forest on the lower reaches, while middle reaches have
cultivated paddy fields and settlements. On the left bank, the top storey is dominated by few
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tall tree species like Albizia chinensis, Altingia excelsa, Ailanthus integrifolia, Bauhinia
purpurea, Beilschmiedia roxburghiana, Bombax ceiba, Cinnamomum bejolghota, Duabanga
grandiflora, Dysoxylum gobara, Holarrhena pubescens, Pterospermum acerifolium, Quercus
glauca, Tetradium glabrifolium and Ulmus lanceifolia. Second storey consists of trees like
Alangium chinense, Bauhinia variegata, Bridelia retusa, Celtis tetrandra, Clausena
heptaphylla, Ficus glaberrima, Glochidion velutinum, Kydia calycina, Lagerstroemia hirsuta,
Oroxylum indicum, Pandanus nepalensis, Albizia saman, Sapium insigne and Walsura
robusta. Epiphytes are not common, however, some epiphytic ferns belonging to genera
Asplenium, Lepisorus, Pyrrosia and Vittaria and epiphytic orchids belonging to genera such
as Acrochaene, Bulbophyllum, Eria, Goodyera and Uncifera are found to occur sporadically
on trunks of trees. The common lianas and climbers are species of Clematis, Combretum,
Dioscorea, Entada, Mimosa, Rhaphidophora, Stephania, Thunbergia and Trichosanthes. The
ground floor is covered with some tall spreading shrubs and herbs. Among shrubs are
Abroma angusta, Boehmeria macrophylla, Chromolaeana odoratum, Clerodendrum
colebrookianum, Dracaena angustifolia, Phoenix sylvestris, Mimosa rubicaulis, Rubus
paniculatus and Solanum verbascifolium. Herbs are represented by species of terrestrial
ferns, herbs and grasses.

3.2.1.2 Vegetation around Proposed Dam /Powerhouse Complex

The Dam Complex is proposed upstream of Tamen Village on river Kamala. The vegetation in
the vicinity of project is comprised of patchy tropical riverine semi-evergreen forest on the
lower reaches. At left bank, the top storey is represented by few tall trees viz., Albizia
chinensis, Aphanamixis chittagonga, Bauhinia purpurea, Beilschmiedia roxburghiana,
Bombax ceiba, Holarrhena pubescens, Kydia calycina, Pterospemum acerifolium and
Tetradium glabrifolium. Second storey consists of moderate sized tree species such as
Alangium chinense, Bauhinia variegata, Bridelia retusa, Celtis tetrandra, Ficus glaberrima,
Glochidion velutinum, Oroxylum indicum, Rhus chinensis and Sapium insigne. Among shrub
species are Abroma angusta, Boehmeria macrophylla, Chromolaena odoratum, Grewia
tenax, Leea aequata, Mimosa rubicaulis, Pentapanax fragrans, Phoenix sylvestris,
Strobilanthes auriculata and Trevesia palmata. The common climbers and twiners species
are Cayratia mollissima, Cissus repanda, Derris cuneifolia, Dioscorea bulbifera, Entada
phaseoloides, Mikania micrantha, Rhaphidophora decursiva, Stephania japonica and
Thunbergia coccinea. Epiphytes are not very common. However, some epiphytic ferns such
as Antrophyum obovatum, Pyrrosia nuda, P. obovata and Vittaria flexuosa are found growing
on branches of some trees. Ground floor is disturbed and is covered with herb species like
Achyranthes aspera, Bidens pilosa, Commelina benghalensis, Digitaria ciliaris, Hypericum
monanthemum, Oplismenus compositus, Parthenium hysterophorus, Nephrolepis auriculata,
Saccharum longisetosum, Selaginella chrysocaulos and Thysanolaena latifolia.

3.2.2 Taxonomic Diversity

a) Angiosperms: During the survey 245 species of flowering plants belongs to 81 families
were reported from study area of proposed project. The list includes 68 tree species, 61
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Shrub, 64 species of herbs, 25 species of grasses and 27 species of climbers. The dominant
families in the study area are Asteraceae, Poaceae, Urticaceae, Fabaceae, Rosaceae and
Rubiaceae. The detailed list of plant species recorded from area is given at Table 2.

Table 2: List of Angiosperms reported from the area

S. No. Family/ Species Habit S. No. Family/ Species Habit
Acanthaceae 34 Bidens pilosa Herb
1 Phlogacanthus thyrsiflorus Shrub 35 Chromolaena odoratum Shrub
2 Strobilanthes auriculata Shrub 36 Conyza bonariensis Herb
3 Strobilanthes hamiltoniana Herb 37 Conyza stricta Herb
4 Thunbergia grandiflora Climber 38 Crassocephalum crepidioides Herb
Actinidiaceae 39 Crepis japonica Herb
5 Saurauia roxburghii Tree 40 Inula cappa Shrub
Agavaceae 41 Mikania micrantha Herb
6 Dracaena angustifolia Shrub 42 Parthenium hysterophorus Herb
Alangiaceae 43 Xanthium strumarium Herb
7 Alangium chinense Tree Balsaminaceae
Amaranthaceae 44 Impatiens cathcartii Herb
8 Achyranthes aspera Herb 45 Impatiens khasiana Herb
9 Pupalia lappacea Herb 46 Impatiens pulchra Herb
Anacardiaceae Bignoniaceae
10 Rhus chinensis Tree 47 Oroxylum indicum Tree
11 Spondias pinnata Tree Bischofiaceae
Annonaceae 48 Bischofia javanica Tree
12 Miliusa globosa Tree Bombacaceae
13 Artabotrys caudatus Climber 49 Bombax ceiba Tree
14 Fissistigma rubiginosum Climber Boraginaceae
15 Desmos praecox Tree 50 Cynoglosum zeylanicum Herb
Apiaceae Brassicaceae
16 Hydrocotyle nepalensis Herb 51 Cardamine hirsuta Herb
Apocynaceae Burseraceae
17 Holarrhena pubescens Tree 52 Garuga gamblei Tree
18 Ichnocarpus frutescens Climber Fabaceae
Aquifoliaceae 53 Bauhinia purpurea Tree
19 llex insignis Tree 54 Bauhinia variegata Tree
Araceae 55 Caesalpinia cucullata Shrub
20 Arisaema tortuosum Herb 56 Cassia alata Shrub
21 Colocasia esculenta Herb Capparaceae
22 Rhaphidophora decursiva Climber 57 Caparis tenera Shrub
Araliaceae 58 Capparis acutiflora Shrub
23 Brassaiopsis glomerulata Tree 59 Capparis roxburghii Shrub
24 Brassaiopsis griffithii Tree Clusiaceae
25 Heteropanax fragrans Tree 60 Garcinia acuminata Tree
26 Pentapanax fragrans Shrub Combretaceae
27 Trevesia palmata Shrub 61 Combretum acuminatum Shrub
Arecaceae 62 Combretum decandrum Shrub
28 Calamus floribundus Shrub 63 Terminalia myriocarpa Tree
29 Phoenix sylvestris Shrub Commelinaceae
Asclepiadaceae 64 Commelina benghalensis Herb
30 Marsdenia tinctoria Climber 65 Cyanotis vaga Herb
Asteraceae Convolvulaceae
31 Ageratum conyzoides Herb 66 Porana paniculata Climber
32 Artemisia nilagirica Herb Cucurbitaceae
33 Bidens bipinnata Herb 67 Trichosanthes cordata Climber
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S. No. Family/ Species Habit S. No. Family/ Species Habit
Cyperaceae 108 | Beilschmiedia roxburghiana Tree
68 Carex cruciata Herb 109 | Cinnamomum bejolghota Tree
69 Cyperus cyperoides Herb Leeaceae
70 Cyperus niveus Herb 110 | Leea aequata Shrub
71 Cyperus rotundus Herb 111 | Leea asiatica Shrub
72 Fimbristylis dichotoma Herb Loranthaceae
73 Kyllinga brevifolia Herb 112 | Scurrula elata Shrub
Dioscoreaceae 113 | Viscum album Shrub
74 Dioscorea bulbifera Climber Lythraceae
Elaeocarpaceae 114 | Lagerstroemia hirsuta Tree
75 Elaeocaprus tectorius Tree Magnoliaceae
Euphorbiaceae 115 | Magnolia caveana Tree
76 Bridelia retusa Tree 116 | Magnolia hodgsonii Tree
77 Euphorbia hirta Herb 117 | Michelia glabra Tree
78 Glochidion velutinum Tree Malpighiaceae
79 Jatropha curcas Shrub 118 | Aspidopterys indica Climber
80 Macaranga denticulata Tree 119 | Hiptage benghalensis Climber
81 Ricinus communis Shrub Malvaceae
82 Sapium insigne Tree 120 | Abelmoschus moschatus Shrub
Fabaceae 121 | Abutilon indicum Herb
83 Erythrina stricta Tree 122 | Kydia calycina Tree
84 Mimosa rubicaulis Shrub 123 | Sida acuta Shrub
85 Crotolaria alata Herb 124 | Sida rhombifolia Herb
86 Derris cuneifolia Climber 125 | Urena lobata Shrub
87 Desmodium caudatum Shrub Melastomataceae
88 Desmodium microphyllum Herb 126 | Melastoma normale Shrub
89 Desmodium triflorum Shrub 127 | Osbeckia nepalensis Shrub
90 Indigofera heterantha Shrub 128 | Oxyspora cernua Shrub
91 Mucuna pruriens Climber Meliaceae
92 Trigonella foenum-graecum Herb 129 | Aphanamixis chittagonga Tree
93 Albizia chinensis Tree 130 | Chukrasia tabularis Tree
94 Albizia saman Tree 131 | Dysoxylum gobara Tree
95 Entada phaseoloides Climber 132 | Dysoxylum grande Tree
Fagaceae 133 Toona microcarpa Tree
96 Castanopsis indica Tree 134 Toona sureni Tree
97 Quercus glauca Tree Menispermaceae
Flacourtiaceae 135 | Cyclea bicristata Climber
98 Casearia vareca Tree 136 | Stephania japonica Climber
99 Gynocadia odorata Tree 137 Tinospora crispa Climber
100 | Xylosma longiflolium Tree Molluginaceae
Hamamelidaceae 138 | Mollugo nudicaulis Herb
101 | Altingia excelsa Tree Moraceae
Hydrangeaceae 139 | Artabotrys lacucha Tree
102 | Hydrangea robusta Shrub 140 | Artocarpus integrifolia Tree
Hypericaceae 141 | Artocarpus lacucha Tree
103 | Hypericum monanthemum Herb 142 | Ficus glaberrima Tree
Hypoxidaceae 143 | Ficus heterophylla Shrub
104 | Molineria capitulata Herb 144 | Ficus oligodon Tree
Juglandaceae 145 | Ficus semicordata Tree
105 | Engelhardtia spicata Tree Musaceae
Lamiaceae 146 | Musa balbisiana Herb
106 | Perilla frutescens Herb Myrsinaceae
Lauraceae 147 | Ardisia thyrsiflora Shrub
107 | Actinodaphne obovata Tree 148 | Maesa chisia Shrub
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S. No. Family/ Species Habit S. No. Family/ Species Habit
Oleaceae 194 | Rubus niveus Shrub
149 | Jasminum dispermum Climber 195 | Rubus paniculatus Shrub
Orchidaceae 196 | Rubus rosaefolius Shrub
150 | Acrochaene punctata Herb Rubiaceae
151 | Bulbophyllum protractum Herb 197 | Galium asperifolium Herb
152 | Eria amica Herb 198 | Hedyotis vestita Herb
153 | Goodyera viridiflora Herb 199 | Hedyotis scandens Herb
154 | Uncifera obtusifolia Herb 200 | Ophiorhiza thomsonii Herb
Oxalidaceae 201 | Coffea bengalensis Shrub
155 | Oxalis corniculata Herb 202 | Mussaenda roxburghii Shrub
Pandanaceae 203 | Padera foetida Shrub
156 | Pandanus nepalensis Tree 204 | Psychotria calocarpa Shrub
Poaceae 205 | Psychotria denticulata Shrub
157 | Arundo donax Grass Rutaceae
158 | Bambusa pallida Grass 206 | Citrus limon Shrub
159 | Bambusa tulda Grass 207 | Clausena excavata Shrub
160 | Bothriochloa pertusa Grass 208 | Clausena heptaphylla Tree
161 | Capillipedium assimile Grass 209 | Micromelum integerrimum Shrub
162 | Chrysopogon aciculatus Grass 210 | Murraya paniculata Shrub
163 | Cynodon dactylon Grass 211 | Tetradium glabrifolium Tree
164 | Cyrtococcum accrescens Grass 212 | Toddalia asiatica Climber
165 | Digitaria ciliaris Grass Sabiaceae
166 | Echinochloa colona Grass 213 | Meliosma pinnata Tree
167 | Eragrostis tenella Grass 214 | Meliosma simplicifolia Tree
168 | Imperata cylindrica Grass Sapindaceae
169 | Isachne albens Grass 215 | Lepisanthes senegalensis Tree
170 | Oplismenus compositus Grass Scrophulariaceae
171 | Panicum paludosum Grass 216 | Mazus delavayi Herb
172 | Paspalum dilatatum Grass Simaroubaceae
173 | Paspalum scrobiculatum Grass 217 | Ailanthus integrifolia Tree
174 | Pogonatherum paniceum Grass Solanaceae
175 | Saccharum longisetosum Grass 218 | Solanum melongena Shrub
176 | Saccharum palmifolia Grass 219 | Solanum verbascifolium Shrub
177 | Sacciolepis indica Grass Sonneratiaceae
178 | Setaria palmifolia Grass 220 | Duabanga grandiflora Tree
179 | Setaria verticillata Grass Sterculiaceae
180 | Sporobolus diander Grass 221 | Abroma angusta Shrub
181 | Thysanolaena latifolia Grass 222 | Byttneria grandifolia Climber
Polygonaceae 223 | Pterospermum acerifolium Tree
182 | Persicaria capitata Herb 224 | Sterculia hamiltonii Tree
183 | Polygonum barbata Herb Tiliaceae
184 | Polygonum chinensis Herb 225 | Corchorus aestuans Herb
185 | Aconogonum molle Herb 226 | Grewia tenex Shrub
186 | Persicaria barbata Herb 227 | Triumfetta rhomboidea Herb
187 | Persicaria chinensis Herb Ulmaceae
Ranunculaceae 228 | Celtis tetrandra Tree
188 | Clematis gouriana Climber 229 | Trema amboinensis Tree
Rhamnaceae 230 | Ulmus lanceifolia Tree
189 | Ziziphus mauritiana Shrub Urticaceae
Rosaceae 231 | Boehmeria macrophylla Shrub
190 | Duchesnea indica Herb 232 | Boehmeria platyphylla Shrub
191 | Neillia thyrsiflora Shrub 233 | Pilea umbrosa Herb
192 | Rubus ellipticus Shrub 234 | Villebrunea integrifolia Tree
193 | Rubus insignis Shrub Verbenaceae
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S. No. Family/ Species Habit S. No. Family/ Species Habit
235 | Clerodendrum colebrookianum | Shrub 240 | Cissus repanda Climber
Violaceae 241 | Cissus repens Climber
236 | Viola betonicifolia Herb 242 | Tetrastigma dubium Climber
Vitaceae Zingiberaceae
237 | Cayratia mollissima Climber 243 | Amomum subulatum Herb
238 | Cayratia pedata Climber 244 | Costus speciosus Herb
239 | Cayratia repens Climber 245 | Hedychium spicatum Herb
b) Lower Plants: Among the lower plants 14 species of pteridophytes, 06 species of
bryophytes and 4 species of Lichens were reported from the study area (Table 3).
Table 3: List of lower plants recorded from the study area
S. No. Family Name of Species Habit
Pteridophytes
1 Adiantaceae Adiantum capillus-veneris | Terrestrial herb
2 Adiantaceae Adiantum lunulatum Terrestrial herb
3 Athyriaceae Athyrium attenuatum Terrestrial fern
4 Cyatheaceae Cyathea spinulosa Tree fern
5 Equisetaceae Equisetum ramosissimum | Terrestrial herb
6 Gleicheniaceae | Dicranopteris linearis Terrestrial herb
7 Lygodiaceae Lygodium salicifolium Twining herb
8 Polypodiaceae | Lepisorus asterolepis Epiphytic fern
9 Polypodiaceae | Pyrrosia nuda Epiphytic fern
10 Polypodiaceae Pyrrosia obovata Epiphytic fern
11 Pteridaceae Nephrolepis auriculata Terrestrial herb
12 Pteridaceae Pteris vittata Terrestrial herb
13 Selaginellaceae | Seleginella chrysocaulos Terrestrial herb
14 Vittariaceae Vittaria flexuosa Epiphytic fern
Bryophytes
1 Funariaceae Funaria hygrometrica Terrestrial moss
2 Funariaceae Physcomitrium pulchellum | Terrestrial moss
3 Fissidentaceae | Fissidens sylvatus Terrestrial /Epiphytic moss
4 Bryaceae Anomobryum piliforme Terrestrial /Epiphytic moss
5 Bryaceae Bryum cellulare Terrestrial /Epiphytic moss
6 Marchantiaceae | Marchantia paleacea Terrestrial Liverwort
Lichens
1 Parmeliaceae Bulbothrix sp. Foliose lichen
2 Caliciaceae Dirineria picta Foliose lichen
3 Physciaceae Heterodermia sp. Foliose lichen
4 Usneaceae Usnea baileyi Fruticose lichen
3.3 Faunal Diversity

mammals, birds, herpetofauna and insects with respect to the habitat type.

The project as well as the catchment area was extensively surveyed for the presence of

wildlife along with their habitat affinities. Exploration was carried out for the species of
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3.3.1 Mammals

Sighting of mammals in the project area is very rare due to fragmented habitation and shifting

cultivation practice. The commonly sighted species in the area are Felis chaus (Jungle Cat),

Macaca assamenisis, Dremomys lokriah (Himalayan Squirrel), Cynopterus brachyotis (Dog-

faced Bat) and Herpestes urva (Crab-eating Mongoose). The presence of Hoolock hoolock

(Hoolock Gibbon) were confirmed through the call. were spotted from uphill areas. In addition,

the presence of trophies and hides of Macaca mulatta, Muntiacus muntjak, Rusa unicolor, Sus
scrofa, Panthera pardus, Ursus thibetanus and Civets in the tribal households confirmed their

presence in the surrounding areas.

A list of mammals reported in the study area was prepared based on available literature and

information collected from local people during survey (Table 4).

Table 4: List of mammals commonly reported from the study area

Conservation Status

I\Isc;. Order/ Family Scientific Name Common Name IWPA IUCN
(2022) |(2024-2)
Artiodactyla
1 Bovidae Bos frontalis Mithun Il --
2 Bovidae Naemorhedus goral Goral Il NT
3 Cervidae Rusa unicolor Sambar I VU
4 Cervidae Muntiacus muntjak Barking Deer -- LC
5 Suidae Sus scrofa cristatus Wild Boar Il LC
Carnivora
6 Canidae Canis lupus Wolf I LC
7 Canidae Cuon alpinus Wild Dog I EN
8 Canidae Vulpes bengalensis Bengal Fox I LC
9 Felidae Catopuma temminckii Asiatic Golden Cat I NT
10 | Felidae Felis chaus Jungle Cat I LC
11 | Felidae Neofelis nebulosa Clouded Leopard I VU
12 | Felidae Panthera pardus Common Leopard I NT
13 | Felidae Pardofelis marmorata Marbled Cat I NT
14 | Felidae Prionailurus bengalensis Leopard Cat I LC
15 | Felidae Prionailurus viverrinus Fishing Cat I VU
16 | Herpestidae Herpestes urva Crab Eating Mongoose -- LC
17 | Mustelidae Arctonyx collaris Hog Badger I VU
18 | Mustelidae Lutra lutra Common Otter I LD
19 | Mustelidae Martes flavigula Yellow Throated Marten I LC
20 | Prionodontidae | Prionodon pardicolor Spotted Linsang I LC
21 | Ursidae Ursus thibetanus Black Bear I VU
22 | Viverridae Arctictis binturong Bear Cat I VU
23 | Viverridae Paguma larvata Masked Palm Civet I LC
24 | Viverridae Paradoxurus. Common Palm Civet I LC
hermaphroditus
Chiroptera
25 | Pteropodidae | Cynopterus brachyotis Lesser Dog Faced Fruit Bat - LC
26 | Pteropodidae Sphaerias blanfordi Blanford’s Fruit Bat -- LC
Eulipotyphla
27 | Soricidae Suncus murinus soccatus House Shrew -- LC
28 | Tupaiidae Tupaia belangeri Common Tree Shrew -- LC
Pholidota
29 | Manidae Manis crassicaudata Indian Pangolin I EN
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S Conservation Status
N(;. Order/ Family Scientific Name Common Name IWPA IUCN
(2022) | (2024-2)
Primates
30 | Cercopithecidae | Macaca arctoides Stump Tailed Macaque I VU
31 | Cercopithecidae | Macaca assamensis Assam Macaque I NT
32 | Hylobatidae Hoolock hoolock Hoolock Gibbon I EN
33 | Loridae Nycticebus coucang Slow Loris I EN
Rodentia
34 | Cricetidae Eothenomys melanogaster | Pere David’s Vole -- LC
35 | Hystricidae Atherurus macrourus Bush-Tailed Porcupine I LC
36 | Muridae Berylmys bowersi Bower’s Rat -- LC
37 | Muridae Chiropodomys gliroides Pencil Tailed Tree Mouse -- LC
38 | Muridae Leopoldamys edwardsi Long-Tailed Giant Mouse -- LC
39 | Muridae Niviventer fulvescens Himalayan Chestnut Rat -- LC
40 | Muridae Vandeleuria oleracea Indian Long Tailed Tree Mouse -- LC
41 | Sciuridae Dremomys lokriah Ora'nge—Bellled Himalayan Il LC
Squirrel
42 | Sciuridae Petaurista petaurista Red Giant Flying Squirrel I LC
43 | Sciuridae Ratufa bicolor Black Giant Squirrel I NT
44 | Spalacidae Cannomys badius Bay Bamboo Rat - LC

WPAA: Wildlife (Protection) Amendment Act, 2022; Sch: Schedule; IUCN: International Union for Conservation of
Nature; LC: least concern; NT: Near Threatened; EN: Endangered; Vu: Vulnerable; LD: Largely Depleted

3.3.2 Auvi-fauna

A total of 59 species belonging to 30 families were reported from the study area. Avifauna is

dominated by Passeriformes (about 75% of total species) in which maximum species come

from families Timaliidae and Muscicapidae. The majority of the bird species are local

residents (50%) followed by widespread residents (40%). Widespread resident and

widespread winter visitor species include Streptopelia orientalis (Rufous Turtle-Dove) and

Anthus hodgsoni (Tree Pipit) while local resident and sparse winter visitor species comprise

of Phoenicurus auroreus (Daurian Redstart). Majority of the species are common in and

around the study area. The species occupy inner and dense forests are Aceros nipalensis,

Mulleripicus pulverulentus and Picumnus innominatus. Arborophila mandellii inhabits scrub

and dense forests. A few species like Alcedo atthis, Rhyacornis fuliginosa, Chaimarrornis

leucocephalus, Phoenicurus auroreus and Anthus hodgsoni can be termed as riparian species;

they are found near water bodies. Table 5.

Table 5: Avifauna recorded from Study Area during the survey

Conservation
S- Famil Scientific name Common name Status Residential
No. 4 IUCN | WPAA | Status
(2024-2) | 2022
1 | Accipitridae Accipiter virgatus Besra LC I R
2 | Accipitridae Accipiter nisus Eurasian Sparrow hawk LC I R
3 Bucerotidae Aceros nipalensis Rufous-necked Hornbill VU I r
4 Campephagidae | Pericrocotus flammeus Scarlet Minivet LC Il R
e . . . Assam Yellow bellied
5 | Cisticolidae Prinia flaviventris Wren-Warbler LC Il R
T - . Northern Ashygrey
6 Cisticolidae Prinia hodgsonii Wren-Warbler LC Il R
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Conservation

S- Famil Scientific name Common name Status Residential
No. 4 IUCN | WPAA | Status
(2024-2) | 2022
7 Columbidae Chalcophaps indica Indian Emerald Dove LC Il R
8 Columbidae Streptopelia orientalis Rufous Turtle-Dove LC Il RW
9 | Columbidae Streptopellq Red Collared Dove LC Il R
tranquebarica
10 | Columbidae Treron pompadora A§hyheaded Green LC Il r
Pigeon
11 | Corvidae Corvus macrorhynchos Large-billed Crow LC Il R
12 | Corvidae Coracina melaschistos Black—wmg'ed LC Il R
Cuckooshrike
13 | Cuculidae Centropus sinensis Common Crow- LC I R
Pheasant
14 | Cuculidae Cuculus canorus Common Cuckoo LC Il R
15 | Cuculidae Cuculus micropterus Indian Cuckoo LC Il R
16 | Dicruridae Dicrurus aeneus Bronzed Drongo LC Il r
17 | Dicruridae Dicrurus remifer Lesser Racket tailed LC Il r
Drongo
18 | Emberizidae Melophus lathami Crested Bunting LC Il R
19 | Laniidae Lanius schach Black headed Shrike LC Il R
. . Eastern Tibetan
20 | Laniidae Lanius tephronotus Graybacked Shrike LC Il rw
21 | Megalaimidae Megalaima virens Great Barbet LC Il R
22 | Meropidae Merops leschenaulti E:f::nut—headed Bee LC Il R
23 | Motacillidae Anthus hodgsoni Tree Pipit LC Il RW
24 | Musciapidae Phoenicurus White-capped Redstart LC Il r
leucocephalus
25 | Musciapidae Phoenicurus auroreus Daurian Redstart LC Il rw
26 | Musciapidae Phoenicurus frontalis Bluefronted Redstart LC Il R
27 | Musciapidae Cyornis banyumas Javan Blue Flycatcher CE Il r
- , .. Plumbeous water
28 | Musciapidae Phoenicurus fuliginosus redstart LC Il r
29 | Musciapidae Muscicapa ferruginea Ferruginous Flycatcher LC Il r
30 | Musciapidae Niltava macgrigoriae Eastern Small Niltava LC Il r
31 | Musciapidae Niltava grandis Large Niltava LC Il r
32 | Musciapidae Niltava sundara Rufous-bellied Niltava LC Il w
33 | Musciapidae Eumyias thalassinus Verditer Flycatcher LC Il R
34 | Musciapidae Saxicola ferreus Grey Bushchat LC Il R
35 | Musciapidae Saxicola torquatus Common Stone Chat LC R
36 | Nectariniidae Aethopyga gouldiae Mrs Gould’s Sunbird LC Il r
37 | Nectariniidae Cinnyris asiaticus Assam Purple Sunbird LC Il R
38 | Oriolidae Oriolus traillii Indian Maroon Oriole LC Il r
39 | Paridae Parus monticolus Green Backed Tit LC Il R
40 | Paridae Machiolophus Yellow-cheeked Tit LC I r
spilonotus
41 | Passeridae Passer cinnamomeus Russet sparrow LC Il R
42 | Phasianidae Arborophila mandellii Ches'Fnut-breasted NT I r
Partridge
43 | picidae Mulleripicus Great Slaty VU | ;
pulverulentus Woodpecker
44 | Picidae Picumnus innominatus N.orthern Speckled LC Il r
Piculet
45 | Picidae Micropternus Rufous Woodpecker LC Il W
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Conservation

S- Famil Scientific name Common name Status Residential
No. 4 IUCN | WPAA | Status
(2024-2) | 2022
brachyurus
46 | Pittidae Hydrornis nipalensis Blue-naped Pitta LC Il r
47 | Pycnonotidae Pycnonotus leucogenys | Himalayan Bulbul LC Il r
48 | Pycnonotidae Pycnonotus jocosus Red whishered Bulbul LC Il R
49 | Pycnonotidae | FYPsiPetes Black Bulbul LC I R
leucocephalus
50 | Rallidae Amaurornis phoenicurus White breasted LC Il R
Waterhen
51 | Rhipiduridae Rhipidura albicollis White throated Fantail LC Il R
52 | Sittidae Sitta himalayensis White-tailed Nuthatch LC Il r
53 | Sittidae Sitta formosa Beautiful Nuthatch VU I r
54 | Strigidae Glaucidium cuculoides East Himalayan Barred LC Il r
Owlet
55 | Sylviidae Tickellia hodgsoni Broad-billed Warbler LC Il r
56 | Sylviidae Abroscopus schisticeps Black faced Warbler LC Il r
57 | Sylviidae Phylloscopus cantator Yellow-vented Warbler LC Il r
58 | Sylviidae Phylloscopus affinis Tickell’s Leaf Warbler LC Il r
. .. Green-crowned
59 | Sylviidae Phylloscopus burkii Warbler LC Il r
60 | Timaliidae Schoeniparus Rufous-winged fulvetta LC Il r
castaneceps
61 | Timaliidae Schoeniparus cinereus Yellow-throated LC Il r
Fulvetta
62 | Timaliidae Alcippe nipalensis Nepal Fulvetta LC Il r
63 | Timaliidae Actinodura egertoni Rusty-fronted Barwing LC Il r
A . . Striated
64 | Timaliidae Grammatoptila striata Laughingthrush LC Il r
65 | Timaliidae Heterophasia gracilis Grey Sibia LC Il r
66 | Timaliidae Heterophasia picaoide Long tailed Sibia LC Il r
67 | Timaliidae Heterophasia pulchella Beautiful Sibia LC Il r
68 | Timaliidae Yuhina flavicollis East‘ern Yello naped LC Il R
Yuhina
69 | Timaliidae Yuhina nigrimenta Black chinned Yuhina LC Il R
70 | Timaliidae Yuhina bakeri White-naped Yuhina LC Il r
S . . Brown-throated
71 | Timaliidae Alcippe ludlowi Fulvetta LC Il r
72 | Trogonidae Alcedo atthis Ihdlah Small Blue LC Il R
Kingfisher
. . Eastern White breasted
73 | Trogonidae Halcyon smyrnensis Kingfisher LC Il R
74 | Turdidae Monticola rufiventris Chestnut bellied Rock LC Il r
Thrush
75 | Turdidae Brachypteryx hyperythra a?ztgy_belhed Short NT Il r

WPAA: Wildlife (Protection) Amendment Act, 2022; Sch: Schedule; IUCN: International Union for Conservation of
Nature ver. 2024-2; LC: least concern; NT: Near Threatened; EN: Endangered; Vu: Vulnerable; R = widespread resident;
r = local resident; W = widespread winter visitor; w = sparse winter visitor

3.3.3 Herpetofauna

A total of 39 species (12 ambhibians and 27 Reptiles) of herpetofauna were reported from

the area. Fejervarya limnocharis, Duttaphrynus melanostictus, Sphenomorphus maculates,
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Varanus bengalensis, Calotes versicolor, Ophisaurus gracilis and Euphlyctis cyanophlyctis
were commonly sighted species in the area. List of herpetofauna is given in Table 6.

Table 6: Herpetofauna composition of the Study area

Nsc;. Family/ Scientific name Common Name Wp::nz;e;;ahﬁjnc;t?;:su_z)
AMPHIBIA
Bufonidae
1 Duttaphrynus melanostictus | Common Toad - LC
Dicroglossidae
2 Limnonectes medogensis Stream Frog -
3 Euphlyctis cyanophlyctis Indian Skittering Frog Il LC
4 Fejervarya limnocharis Cricket Frog - LC
Ranidae
5 Amolops formosus The Stream-Dwelling Frog v LC
6 Hoplobatrachus tigerinus Indian Bull Frog Il LC
Rhacophoridae
7 Polypedates leucomystax White-lipped Tree Frog - LC
8 Polypedates subanseriensis Subansiri Frog - LC
9 Polypedates maculatus Himalayan Tree Frog - LC
10 Rhacophorus burmanus Gliding Frog - -
11 | Rhacophorus maximus Nepal Flying Frog - LC
12 | Rhacophorus bipunctatus Twin-spotted Tree Frog Il LC
REPTILIA
Agamidae
13 | Japalura andersoniana Anderson’s Mountain Lizard - LC
14 | Calotes versicolor Oriental Garden Lizard - -
Anguidae
15 Dopasia gracilis Oriental Glass Lizard - LC
Varanidae
16 | Varanus bengalensis Bengal Monitor Lizard I LC
Scincidae
17 | Sphenomorphus maculatus Spotted Forest Skink - LC
18 | Scincella skkimensis Ground Skink - -
Typhlopidae
19 Typhlops diardi Diard's Blind Snake -- LC
Colubridae
20 | Coelognathus radiatus Copperhead Snake - LC
21 | Elaphe cantoris Darjeeling Trinket Snake - LC
22 Gonyosoma prasinum Green Trinket Snake - LC
23 Oreocryptophis porphyraceus | Red Bamboo Trinket Snake - LC
24 | Ptyas korros Javan Rat Snake - NT
25 Ptyas nigromarginata Green Rat Snake - LC
26 | Liopeltis stoliczkae Stolickza's Ringneck - LC
27 | Oligodon albocinctus Light-Barred Kukri Snake - LC
28 | Dendrelaphis pictus Bronze-Back Snake - LC
29 | Ahaetulla prasina Short-Nose Whip Snake - LC
30 | Xenochrophis piscator Checkered Keelback Snake - LC
31 | Xenochrophis punctulatus Spotted Keelback Snake - LC
32 | Amphiesma stolatum Striped Keelback - LC
33 Rhabdophis himalayanus Himalayan Keelback - LC
34 Boiga quincunciata Assam Cat Snake - LC
35 Boiga cynodon Dog-toothed Cat Snake - LC
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S- Family/ Scientific name Common Name Conservation Status

No. WPAA 2022 [IUCN (2024-2)
Psammodynastes -

36 | pulverulentus Mock Viper LC
Elapidae

37 | Sinomicrurus macclellandi MacClelland’s Coral Snake - LC

38 | Naja kaouthia Monocled Cobra I LC
Viperidae

39 Trimeresurus stejnegeri Stejneger’s Pit Viper - LC

WPAA: Wildlife (Protection) Amendment Act, 2022; Sch: Schedule; IUCN: International Union for Conservation of
Nature ver. 2024-2; LC: least concern; NT: Near Threatened;

3.3.4 Butterflies

The area is rich in the diversity and density of butterflies. A total of 64 species of butterflies

from 6 families were reported from the study area (Table 7). Nymphalidae was most

predominant family comprising of about 50% (including a few unidentified species) of the

total species recorded. Riodinidae and Hesperiidae are small families each represented by 3

and 2 species, respectively. Appiaslalage (Spot Puffin), Appiaslyncida (Chocolate Albatross),

Graphium sarpedon sarpedon (Common Blue Bottle) and Zemeros flegyas indicus

(Punchinello) were most abundant species in the study area. The common species recorded

during the surveys include Hebomoia glaucippe glaucippe (Great Orange Tip), Pieris canidia
indica (Indian Cabbage White), Eurema hecabe (Common Grass Yellow), Zemeros flegyas

indicus (Punchinello), Cirrochro aaoris aoris (Large Yeoman), Junonia iphita (Chocolate

Soldier) and Yupthima sacra (Himalaya Fivering).

Table 7: Butterflies recorded from Study Area

S. No. | Scientific Name Common Name

Papilionidae

1 Papilio polytes Common Mormon

2 Princeps alcmenor Redbreast

3 Princeps polyctor Common peacock

4 Papilio memnon Great Mormon

5 Graphium xenocles xenocles Great Zebra

6 Graphium sarpedon sarpedon | Common Blue Bottle

7 Graphium cloanthus Glassy Bluebottle

8 Pachliopta aristolochiae Common Rose
Pieridae

9 Hebomoia glaucippe glaucippe | Great Orange Tip

10 Ixias pyrene familiaris Yellow Orange Tip

11 Pieris canidia indica Indian Cabbage White

12 Pieris napimontana Greenvein White

13 Appias lyncida Chocolate Albatross

14 | Appias lalage Spot Puffin

15 Eurema hecabe Common Grass Yellow

16 Gandaca harina assamica Tree Yellow
Lycaenidae

17 Nacaduba kurava Transparent Six Lineblue

18 Cyaniris placida Plain Hedge Blue

19 | Arhopala aberrans Pale Bushblue

20 | Zeltus amasa Fluffy Tit

21 | Jamides celeno Common Cerulean

22 | Jamides alecto Metallic Cerulean

23 Abisara neophron Tailed Judy

24 Castalius rosimon Common Pierrot
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S. No. | Scientific Name Common Name

25 Tarucus dharta Assam Pierrot

26 Heliophorus bramah Golden Sapphire

27 Heliophorus epicles Purple Sapphire

28 Zizina antanosa Dark Grass Blue

29 Penthema lisarda lisarda Yellow Kaiser
Riodinidae

30 Zemeros flegyas indicus Punchinello

31 Dodona dipaea Lesser Punch

32 Abisara fylla Dark Juddy
Nymphalidae

33 Ypthima sacra Himalaya Fivering

34 Hestina nama Circe

35 Psuedergolis wedah Tabby

36 Cirrochro aaoris aoris Large Yeoman

37 | Junonia iphita Chocolate Soldier

38 Junonial emonias Lemon Pansy

39 | Junonia almanac Peacock Pansy

40 Parantica sita Chestnut Tiger

41 Tirumala septentrionis Dark Blue Tiger

42 Neptis namba Yellow Sailer

43 Neptis Magadha khasiana Spotted Sailer

44 Neptis hylah Common Sailer

45 Orsotrioena medus medus The Nigger

46 Lethe rhoria rhoria Common Tree Brown

47 Orinoma Damaris Tiger Brown

48 Kallima inachus Orange Oakleaf

49 Vindula erota erota Crusier

50 Cethosia cyane Leopard Lacewing

51 Vanessa indica indica Indian Red Admiral

52 Argyreus hyperbius Indian Fritillary

53 | Sumalia daraxa daraxa Green Commodore

54 Limenitis zayla Bicolor Commodore

55 Cyrestis thyodamas Common Map

56 Tanaecia lepidea lepidea Grey Count

57 Tanaeci sjulii appiades Common Earl

58 Euploea radamanthus Magpie Crow

59 Euploea Mulciber Striped Blue Crow

60 Euthalia telchinia Blue Baron

61 Euthalia duda Blue duchess

62 Doleschallia bisaltide Autumn Leaf
Hesperiidae

63 Bibasis sena Orange-tail Awl

64 Celaenorrhinus Pyrrha Double Spotted Flat

4. BIODIVERSITY AND WILDLIFE CONSERVATION AND MANAGEMENT PLAN

4.1 Objectives of Management

Keeping in view of the anticipated impacts as per the foregoing chapters, the management
objectives can be described as:

i. Maintenance of ecological balance through preservation and restoration, wherever it has
been disturbed due to project developmental activities,

ii. Conservation and preservation of natural habitats in project surrounding;

iii. Mitigation and control of project induced biotic and/or abiotic pressures/ influences that
may affect the natural habitats,
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iv. Habitat enhancement in project area by taking up afforestation and soil conservation
measures,
v. Creating all round awareness regarding conservation and ensuring people’s participation
in the conservation efforts and minimizing human wildlife conflict.
4.2 Mitigation Measures

The following management strategies including shall be implemented by forest department

in

the impact area of proposed project.

Habitat Improvement of Schedule-I species through conservation and preservation of
natural habitats in project surrounding
Infra-structure development

iii. Anti-Poaching measures

iv. Training Programme for Techniques of Wildlife Rescue
v. Prevention of Forest Fire
vi. Creating all round awareness regarding conservation and ensuring people’s participation
in the conservation efforts and minimizing human wildlife conflict.
4.3 Conservation and Mitigation Measures

The development activities often present a threat to flora and fauna in the area like habitat

destruction, degradation, fragmentation through overexploitation, poaching, hunting,

pollution, etc. Therefore, developmental projects are required to maintain ecological

integrity to ensure conservation and sustainable development together. The Wildlife

(Protection) Amendment Act, 2022 mandates protection of plants and animal species by way

of listing them under different schedules to provide them varying degrees of protection.

4.3.1 Schedule-l Species (The Wildlife (Protection) Amendment Act, 2022)

The details of flora and fauna in the study area have discussed in Section 3. During primary

survey none of the Schedule-l species were reported from the study area. As per Wildlife

(Protection) Amendment Act, 2022, 27 species of mammals, 6 species of birds and 2 species

of herpetofauna reported from the study area are listed as Schedule-I (Table 8).

Table 8: Schedule-I faunal Species reported under Wildlife (Protection) Amendment Act, 2022

S. No. Family Scientific name Common Name
Mammals
1 Canidae Canis lupus Wolf
2 Canidae Cuon alpinus Wild Dog
3 Canidae Vulpes bengalensis Bengal Fox
4 Cercopithecidae | Macaca arctoides Stump Tailed Macaque
5 Cercopithecidae | Macaca assamensis Assam Macaque
6 Cervidae Rusa unicolor Sambar
7 Felidae Catopuma temminckii Asiatic Golden Cat
8 Felidae Felis chaus Jungle Cat
9 Felidae Neofelis nebulosa Clouded Leopard
10 Felidae Panthera pardus Common Leopard
11 Felidae Pardofelis marmorata Marbled Cat
12 Felidae Prionailurus bengalensis Leopard Cat
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S. No. Family Scientific name Common Name
13 Felidae Prionailurus viverrinus Fishing Cat
14 Hylobatidae Hoolock hoolock Hoolock Gibbon
15 Hystricidae Atherurus macrourus Bush-Tailed Porcupine
16 Loridae Nycticebus coucang Slow Loris
17 Manidae Manis crassicaudata Indian Pangolin
18 Mustelidae Arctonyx collaris Hog Badger
19 Mustelidae Lutra lutra Common Otter
20 Mustelidae Martes flavigula Yellow Throated Marten
21 Prionodontidae | Prionodon pardicolor Spotted Linsang
22 Sciuridae Petaurista petaurista Red Giant Flying Squirrel
23 Sciuridae Ratufa bicolor Black Giant Squirrel
24 Ursidae Ursus thibetanus Black Bear
25 Viverridae Arctictis binturong Bear Cat
26 | Viverridae Paguma larvata Masked Palm Civet
27 Viverridae Paradoxurus hermaphroditus | Common Palm Civet

Avifauna
28 Accipitridae Accipiter virgatus Besra
29 Accipitridae Accipiter nisus Eurasian Sparrow hawk
30 Bucerotidae Aceros nipalensis Rufous-necked Hornbill
31 Phasianidae Arborophila mandellii Chestnut-breasted Partridge
32 Picidae Mulleripicus pulverulentus Great Slaty Woodpecker
33 Sittidae Sitta formosa Beautiful Nuthatch
Herpetofauna

34 | Varanidae Varanus bengalensis Bengal Monitor Lizard
35 Elapidae Naja kaouthia Monocled Cobra

4.3.2 Habitat Conservation and Management Measures

Wildlife conservation is the preservation and protection of animals, plants, and their
habitats. The most effective way of wildlife conservation and management in the area are
habitat management through habitat enhancement, preservation, and improvement,
conducting conservation programmes and creation of environmental awareness involving
local people, and strict enforcement of wildlife protection laws.

4.3.2.1 Plantation

Major plantation schemes for the regeneration of the forest areas in the region are - Artificial
Plantations, Apnavan schemes and others such as Social Forestry, Minor Forest Produce
(MFP), and Minimum Needs Programme (MNP). Of these, the local villagers are undertaking
Apnavan scheme and the Department of Environment and Forests are undertaking
community and the other schemes. Habitat improvement programme by plantations is an
integral part of biodiversity management. This programme consists of bringing into useful
association of those conditions needed by a species to reproduce and survive. The following
activities have been proposed for habitats improvement programme:

a) Enrichment Plantation

Area under forest and tree cover will be expanded through systematic planning and
implementation of afforestation and rehabilitation programme in degraded and open forests
and available abandoned jhummed lands.
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Regeneration of felled areas will be ensured in a time bound manner and productivity of
plantations will be increased through use of improved seeds and planting stock. The
indigenous fruit bearing plants, vital from wildlife point of view are proposed to be planted
so as to enrich the habitat and ensure the sufficient availability of food. Mixed plantations
of fodder, fuel wood and wild fruit species will be promoted. This activity will increase forest
cover and will provide habitat to the animals. Enrichment plantation in the degraded Forest
Compartments is proposed to be carried out on 60.00 ha of land (20.00 ha each for the area
under Kra Daadi, Kurung Kumey and Hapoli Forest Divisions). The species suggested are is

given in Table 9. However, the species to be planted may be finalized by the Forest

Department.
Table 9: Species suggested for plantation

S. No. Scientific Name S. No. Scientific Name
1 Albizia lucida 13 Engelhardtia spicata
2 Albizia procera 14 Erythrina variegata
3 Altingia excelsa 15 Ficus semicordata
4 Alnus nepalensis 16 Kydia calycina
5 Artocarpus heterophyllus 17 Lagerstroemia minuticarpa
6 Bauhinia purpurea 18 Macaranga denticulata
7 Canarium strictum 19 Mangifera sylvatica
8 Chukrassia tabularis 20 Morus macroura
9 Cinnamomum pauciflorum 21 Pandanus nepalensis
10 Dalbergia pinnata 22 Pterospermum acerifolium
11 Duabanga grandiflora 23 Saurauria nepalensis
12 Dysoxylum gobarum 24 Terminalia myriocarpa

a) Nursery Development: To ensure the supply of plant material provision of nurseries has

been kept in the plan.

4.3.2.2 Avi-Fauna

According to Biodiversity Study Report, 59 avifaunal species with habitat like forest area,
barren, woodland, shrub land, agricultural and grassland etc. are reported from the study
area or proposed Kamala Hydro Electric Project This diversity of topography and habitat
offers suitable environment and opportunities for the bird population for breeding, feeding,
resting and nesting. However, due to extensive hunting of birds and over extraction of forest
resources results decreased population of avifauna. To conserve affected avifauna, it is most
important to conserve the species of birds and their habitat. The avifauna conservation
efforts should be planned in such a manner that habitat, water and food availability were
naturally surrounded in newest location. The conservation plan for avifauna is detailed as
below:

Species diversity has often been the prime attribute in conservation strategies. Sites have
been evaluated merely by the number of species they contain. The major structures for
alternate habitat development of avifauna conservation should be focused on food, water
and shelter availability. The conservation plan consist the food, water and shelter availability
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considered with scientific recommendations. The avifauna conservation plan is based
majorly on Food availability, Water availability and Shelter availability.

(1). Food availability: For every living creature, food is important need to survive and to live. Food

(11).

(m).

availability thus played a role in mediating the density-dependence of these traits and in
particular the differences between dispersing and philopatric individuals in patterns of
density-dependence on adult body mass and fledging probability, although the last result
remains to be confirmed with more statistical power.

Bird feeder: Bird feeders are artificial structures for feeding birds in proper medium. The
structure is made such a manner that a hollow container for foods, seeds etc and consist of
holes through which grains or seeds were feed by birds. Bird feeders are available in different
models such as crop feeders, seed feeders etc. These feeders can also be constructed by
wood logs or bamboos. This structure can be made by local peoples by proper instructions
and demonstration.

Plantation of Fruit Tree Species: To promote people for planting fruit yielding tree species
such a Some of the plant species to be promoted to secure the food availability for avifaunal
species are Amomum sp. Averrhoa carambola, Calamus floribundus, Citrus spp., Docynia
indica, Ficus auriculata, Ficus hispida, Fragaria, Holboellia latifolia, Livistonia jenkinsiana,
Mahonia nepalensis, Melastoma malabathricum, Miliusa macrocarpa, Morus sp., Rhus
semialata, Rosa sericea, Rosa suaveolens, Rubus calycinus, Rubus ellipticus, Rubus niveus,
Syzygium jambos, Terminalia spp., Ziziphus spp., etc.

Water availability: The permanent water sources are important to foster bird diversity. The
area is rich in water resources. However, due to high anthropogenic pressure the buffer zone
around the possible nesting are need to be protected by means of creating awareness among
the society. Involving local villagers will be helpful for this purpose and for rise of their
participation awareness.

Shelter availability: The availability of different kinds of nest-boxes may increase the
colonization of urban parks by a great variety of cavity-nesting birds. Many bird species are
not restricted to a single vegetation type, but rather depend on some combination of early
successional habitat, open areas, and young and mature forests to find food and shelter and
raise young.

For providing the shelter to avifauna will be based on nesting patterns of bird species found
in Kamala and Subansiri river basin. Internationally recommended artificial nests will be
constructed by the help of local communities. Detailed nest designs are mentioned below.

Artificial nesting: Before the artificial nesting trail we had surveyed the avifauna species of
mining site and categorized them according to their habit, habitat and nesting pattern
through which artificial nesting is being proposed. Artificial nesting structures can be used
to increase avifauna reproductive success in Buffer zones where natural nest site are
unavailable or unsuitable.
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While artificial nesting structure cannot replace natural nesting habitats, they can increase
the number of nesting site available in an area. Many types of avifauna use artificial nesting
structures including song birds, woodpecker, waterfowl, and raptors. While structures are
generally designed to meet the nesting requirements of certain species, they may also be
used by none target animals and provide roosting and winter cover for variety of birds. Nest
boxes, nesting platform or shelves, and nesting baskets, culverts, and cylinders are some of
the common types of artificial nesting structures. The most effective artificial nesting
structures are those installed enclose proximity to brood-rearing habitat, adequate
escape/concealment cover, a reliable source of food and water and other element of the
habitat of target species.

Predators, competitors and territory sizes for individual species also influence the usefulness
of nesting structures. Nest monitoring and maintenance actions can be taken to limit
competing or undesirable species access reproduction success, and provide an opportunity
to observe avifauna. Cavity nesting birds which mainly nests in tree cavities are likely to use
nest box. Primary cavity nesting species, such as members of the woodpecker family,
excavate nesting cavity in live / standing dead tree (snags), Secondary cavity nesters (e.g.
some passerine or perching birds, owls, and waterfowl) use cavities abandoned by primary
excavators and those formed by fungus, knots, and tree subject to decay. The presence of
snags in forested areas is directly related to the quality and quantity of nesting habitat for
many cavities nesting species.

Among the bird species Great Indian Hornbill is one such species which would require specific
conservation efforts, therefore measures have been suggested for the preservation of their
habitat. One such strategy would be by assessing availability of hornbill nesting trees, nest
characteristics, habitat details and threat factors. The proposed strategy/ project would also
envisage strengthening of ongoing participatory conservation activity in the forest area with
the support of stakeholders and forest department, and local tribal people and their
community groups. Local communities are involved in conservation efforts such as
discouraging hunting and poaching and educating the public about wildlife laws. They are
also engaged as daily wage volunteers and in keeping vigil to stop hunting and poaching of
faunal species including birds.

4.3.2.3 Butterfly Park

The proposed project area is rich in Lepidopteran diversity. As discussed in section 3.3.4, a
total of 64 species of butterflies from 6 families were reported from the study area (refer
Table 7). Therefore, to promote eco-tourism and to create awareness towards biodiversity
and the aesthetic values to the area a butterfly park within a 2.5 ha of area is proposed within

affected zone under Hapoli Forest Division.
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The host plants for butterflies including flowering and fruit bearing plant species like Desmos
chinensis, Polyalthia spp., Calotropis spp., Cryptolepis sinensis, Aristolochia spp., Brassica
oleracea, Capparis cleghornii, Capparis decidua, Acrocarpus fraxinifolius, Ixora malabarica,
Asclepias curassavica, Trema orientalis, Polygonum plebeium, Rumex hastatus, Brassica
oleracea, Mangifera spp., Combretum latifolium, Hibiscus spp., Tagetes spp., Carthamus
spp., Artemisia spp., Murrya spp., Crotalaria spp., Desmodium spp., Clerodendrum spp.,
Phlogacanthus spp. Duabanga spp., Bombax ceiba, Bauhunia spp., etc. are suggested for the
proposed butterfly parks.

Moist damp places and stream beds are the most appropriate places for the butterflies.
Therefore, the location of the park need be finalized near the small streams, and small ponds
will be created within the park. Suitable drainages system shall be provided to drain out the
rainwater from the park.

As the proposed butterfly park will be established to promote eco-tourism in the area. Along
with beautification of park, foot trails, information centre, resting sheds, drinking water
facilities will be available inside the park for the visitors.

The State Forest Department would provide the land needed for the park. Project authority

would provide the funds for establishment of Butterfly Park to Forest Department.

4.3.2.4 Sustainable Practice for NTFP Collection

The project area harbours number of economically important plants. These valuable
resources will be directly useful to the people of the area which can form the basis of
economic upliftment in study area.

NTFP plantations will be carried out on the community land, degraded land, jhum fallow
which help in sustainable land management and also a tool for reclamation. Prominent NTFP
is bamboo, canes, thatch, broom grass, medicinal plants, condiments, mushroom and
vegetables.

Bamboo and canes are the most important forest produce for the local people for their
livelihood such as house building, agriculture equipments, etc. and also in the spiritual
ceremonies. Many tribesmen make their own hats, which are often extremely decorative,
adorned with the beaks and feathers of birds or with tufts of hair dyed red. They also make
varieties of baskets, bags and other containers. There is a wide range of cane belts, woven
and plain. Cane and bamboo are also used for making baskets for storing and carrying paddy,
fuel and water, vessels for preparing local liquor, rice plates, bows and arrows, headgear,
mats, shoulder bags, etc. ornaments and necklaces made of fine strips of bamboo and grass
are also popular. For all the means local people extract bamboo and canes from forest area.
To minimize their dependence on the forest, bamboo and cane cultivation is important. The
project area has good diversity of canes and occupies the prime position in the region.
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a) Canes

In the study area three species of canes are found viz. Calamus erectus, Calamus floribundus
and Calamus leptospadix. There is vast demand of canes in the Assam and West Bengal for
the furniture and other uses. The study area is favourable for the growth of canes; by proper
planning it is possible to produce canes on commercial aspects. This also helps to reduce
dependence of local people on forest resources.

b) Bamboos

During the survey in the study area three species of bamboo were recorded. The bamboo is
commonly used by local people for various day to day activities such as house building,
agriculture and as a food and also sell in local market. Locals use the shoots of Bambusa
pallida, Bambusa tulda and Dendrocalamus hamiltonii as a vegetable also.

c) Condiments

The area is rich in condiments such as Piper (Piper betle, Piper sylvaticum) and Tezpatta
(Cinnamomum obtusifolium), which have a frequent demand in the rest of the country. The
plantation of these would be carried out.

The plantations of cane, bamboo and condiments on an area of about 10 ha (4 ha each under
Kra Daadi, and Hapoli Forest Divisions and 2.0 ha area in Kurung Kumey Forest Division) in
the surrounding of project area to be undertaken, preferably in the project affected villages.
The land for these would be provided by individuals or by Village Panchayats. The cost for
raising these plantations would be borne by the project proponent.

4.3.2.5 Conservation of Orchids

Arunachal Pradesh is well known for the Orchid diversity. The state's climate, forests, and
mountains create the perfect environment for orchids. For the conservation and
management of Orchid diversity in the surrounding of project area, an Orchidarium is
proposed in the natural habitat in the area.

A nature park cum Orchidarium will be established under Kra Daddi Forest Division in the
area identified by State Forest Department. Both In-situ and Ex-situ conservation efforts will
be made for the conservation of Orchid diversity of the area. The proposed orchid garden is
going to be created with The National Research Centre for Orchids (ICAR) consultation and
will be managed by the State Forest Department.

The location of the park need be finalized at the location suitable for habitat conservation of
orchids as well as considering the view of eco-tourism development in the area. Along with
necessary infrastructure for establishment of Orchidarium, foot trails, information centre,
resting sheds, drinking water facilities will be available for the visitors. Suitable drainages
system shall be provided to drain out the rainwater from the park.

Location for the construction of Orchidarium under Kra Daddi Forest Division will be finalized
by State Forest Department. The State Forest Department would provide the land needed
for the park. Project authority would provide the funds for establishment of Orchidarium.
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4.3.2.6 Preparation of Peoples Biodiversity Registers (PBR)

There is increasing realization that a vast amount of traditional knowledge on the plant
species and their importance exists in the remote areas, villages and tribal areas of India.
This knowledge remains both unexploited and underestimated. The tribal community of the
region have a unique way of life and have developed their own system of medicine and food.
Tribes use many plant species, viz. Diplazium esculentum, Solanum torvum, S. spirale, S.
indicum, Paedaria foetida, Clerodendrum colebrookianum, Impatiens spp., Spilanthus spp.
etc. along with orchids and ferns for food, medicines and commercial purposes. Also the area
have good faunal diversity. Recording and exchange of this unique system of knowledge of
economic and medicinal importance of the plant species would open doors for a new
strategy of conservation. In addition to the documentation of the traditional knowledge on
medicinal plants, cultivars, folk varieties, the proposed PBR would also prepare a list of para
taxonomists, and local ‘vaids’ and record their knowledge. For this purpose, it is proposed
that two teams of researchers, each headed by a scientist should be engaged on contractual
basis through tie-up with nearby university/research institution of repute having requisite

expertise in the subject area.

In addition to plant species for conservation purposed records of faunal species present in
the area shall be maintained for conservation and management of wildlife habitat.

4.3.2.7 Awareness Programme

a. Awareness on Jhum (Shifting) Cultivation

Shifting cultivation locally known as Jhum cultivation alone is a single major factor responsible
for the forest and land degradation especially in tropical zone. The shifting cultivation is being
considered as one of the major threats to the biodiversity. Shifting agriculture can even lead
to deforestation and causes soil erosion, desertification and habitat loss of wild fauna.

This traditional way of cultivation cannot be restricted but an improvement towards the
wildlife conservation can be achieved by using suitable strategies, plans and policies. One of
steps towards the objective would be to provide training to cultivators on shifting cultivation.
The training would focus on the scientific methods, improvement in the periodicity of shifting
cycle, identification of valuable, threatened and endemic plant species and their conservation,
etc. Forest department can hire experts from the renowned institution for organising training
programmes and workshops.

b. Distribution of Artificial Trophies

Tribal people of the area are very affectionate and demonstrative of animal trophies and
ornaments (hornbills, skull, jaws, teeth, etc.) using them in their households, for own make up
and for other use like case of large knife, etc. For this reason, a large number of animals like

Common leopard, Black bear, Macaque, barking deer, Wild boar, small cats, hornbill, etc. are
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hunted throughout the year. In order to discourage the animal hunting, such types of
requirements can be fulfilled through distribution of artificial trophies, made up of fibre
glasses. During the construction phase, the trophies would be distributed by forest

department and NGO, a part of task force, suggested for Kamala Hydro Electric Project.

c. Awareness for Conservation of Natural Resources

The success of any conservation plan of this magnitude is entirely hinged on the active support
and wholehearted co-operation of all stakeholders with the members of public playing a major
role. For this purpose, meetings and workshops will be organized from village to village on
regular basis. Functions like Van Mahotsav, Wildlife Week, World Forestry Day, and World
Environment Day will be organized in a befitting manner to which village heads, members of
public representatives’ system at Gram Panchayat level, local leaders and members of NGO
will be involved. The topics should include deterioration of biodiversity, habitat loss, control of
crop damages by wild animals like Wild Pig, Sambhar, Indian Bison and other human wildlife
conflicts, fire damage control and how best the vegetation can be revamped etc. Members of
public will be encouraged to speak. Student community should also be sensitized on various

conservation issues.

Considering that the wildlife populations will be impacted by project construction activities
and also due to influx of migrant labour force, mitigation measures should also be taken for
the larger area. The following measures are proposed:

e Control on poaching.

e Awareness campaigns aimed at creating awareness towards respecting the habitat

protection in general and the protection of wildlife species in particular.

Under this programme, various activities viz. training, publishing of pamphlets, brochures,
hoardings, etc. shall be carried out during the construction phase of the project. The

following activities are planned under this programme:

Observance of Wildlife Week: The wildlife week will be celebrated every year in the month
of March to assess all the tasks set aside for wildlife management. Under this programme,

seminars, art competitions and awareness campaigns will be held.

Nature Club: Nature clubs will be introduced at Higher secondary and High school level in
the project area. They will be imparted education by means of audio-visual aids so as to

sensitize them about importance of wildlife conservation.

Involvement of Village Panchayats and NGOs: The Panchayats of affected villages and active
NGOs in the project area would be involved to disseminate the knowledge about the benefits
of the proposed project and ensuring greater participation in the conservation efforts and

safeguard the environment of the area.
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4.3.3 Management Measures

In view of the above, various Management and Conservation measures like Habitat
improvement, development of Biological Fences using suitable plant species, enforcement
of Strict Protection Measures, Public Awareness Programme involving villagers and forest
officials for protection and conservation of various species, Anti-Poaching measures,
Construction and filling of water holes and check dams/Ponds, tube wells etc.,
Support/Provision of veterinary care, cages, rescue centers, etc.,, Infra-structure
development (Surveillance Equipment’s like Cameras, Wireless Sets, GPS etc.), Training
Programme for Rescue Techniques of faunal species, Prevention of Forest Fire activities

like Training and Infrastructure facilities etc., have been proposed.

4.3.3.1 Fire Protection Measures

Incidences of fire in Semi-evergreen forests are rare except in some areas. In the forest areas
which are having dry grass lands or bushy vegetation, fire incidences are common. Also, the
slash and burn practice of Jhum cultivation in the area also cause loss of forest resources in
the area. It has a damaging effect on the soil and affects growth of naturally regenerated
seedlings. Burning of leaf litter also makes the soil prone to erosion in the incoming rains.
Incident of forest fire will be minimized through forming a fire line around the forest area.
The following measures are therefore proposed to be taken to prevent forest fire:

i. Fire Fighting Equipments: These Fire watchers will also be equipped with certain Fire
Fighting Equipments such as Fire resistance dress, Water bottle, Axe, Shoes etc. to attend

to emergencies.

ii. Clearing of Fire Line: Fireline will be cleared over a fire prone area. A fire line consists of
digging trenches all the way down to the most mineral-rich portion of the soil. The goal is
to remove the burnable organic material to control the spread of fire. The trench's size

depends on the land and the extent of the fire.

4.3.3.2 Tackling of Human Wildlife Conflict & Veterinary Care

Following provision has been made for ensure the veterinary care of wildlife in the protected
area.
I. Setting up of wildlife control rooms with quick response teams (QRTs) to attended to the

human and wildlife conflicts promptly).

Il. Strengthen of veterinary facilities and rescue centres for healthcare of wild animals and

for disease control.

lll. Provision of mobile-rescue-cum-rehabilitation-van one each for Hapoli, Kra Daadi and

Kurung Kumey Forest Division.

IV. For maintenance of mobile-rescue-cum-rehabilitation-van and procurement of equipment
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like tranquillizing guns, drugs and accessories.

4.3.3.3 Rejuvenation and Maintenance of Natural Water Springs in Wildlife Habitat

Springs are the primary source of water for the rural households and wildlife in the hilly
region. Spring discharge is reported to be declining due to Increased water demand,
changing land use patterns and ecological degradation. Therefore, protection and
conservation efforts are required to ensures the availability of drinking water for wildlife and
rural households. The task of revival of springs can be achieved through a systematically
coordinated initiatives involving all possible stakeholders and partners including

governments, community and people at large.

4.3.3.4 Training and Capacity building

In addition to activities like management and conservation of habitat provision of training
programme for interested local youths and officials of forest department about veterinary
care and the rescue techniques of faunal species with the help of recognized organizations,

wildlife professionals and NGO’s has been made under the proposed is plan.

Also training programmes has been proposed to organise firefighting training for forest
officials and villagers residing around project area.

4.3.3.5 Safeguards during construction phase

During the construction phase, various adverse impacts on the forest and wildlife are
anticipated in the surrounding areas of the proposed project in terms of increased noise
levels, release of air and water pollutants, etc. To avoid and minimize the negative impacts
of these activities, project authorities are advised to prepare strict guidelines as suggested

below:

(i)  Minimum levels of noise during construction activities will be maintained and ambient
noise should be monitored periodically at different locations as outlined in Environment

Monitoring Program.

(ii) Strict restrictions shall be imposed on the workers at project sites to ensure that they
do not harvest any species/produce from the forests and cause any danger or harm to

the animals and birds in the wild.

(iii) The provision made for community kitchen and ensure the supply of the kitchen fuel
from the nearest depots to avoid forest degradation and destruction of forest and
wildlife habitats.

(iv) The interference of human population would be kept to a minimum in the adjacent

forested areas, and it would be ensured that the contractors do not set up labour
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colonies in the vicinity of forests and wilderness areas.

4.4  Strengthening of Infrastructural Facilities of Forest Department

Under this plan Project authority would assist the State Forest Department in strengthening
the infrastructure facilities, which are poorly developed in the area. For improvement of
vigilance and measures to check poaching, financial assistance for following infrastructure

has been made under proposed plan.

09 no. of check posts (3 each in Hapoli, Kra Daadi and Kurung Kumey forest divisions).
12 watch towers (4 each in Hapoli, Kra Daadi and Kurung Kumey forest divisions).

c. Construction and maintenance of inspection paths and foot trails for more effective and
meaningful patrolling.

d. To strengthen the working capacity, the workforce of the State Forest/Wildlife
Department they must be provided with necessary equipment such as a camera,
wireless, binoculars GPS, tranquilizer guns, etc.

e. To increase their capability and efficiency of monitoring during different weather

conditions and different terrains, search lights, raincoats, shoes, health kits, etc.

4.5 Monitoring and Evaluation

The monitoring and evaluation of Biodiversity Conservation and Wildlife Management Plan
of Kamala HEP will be carried out by a Biodiversity Management Committee (BMC). The
committee will follow the guidelines of National Biodiversity Authority, Biodiversity
Conservation Strategy Action Plans (BCSAP) and Forest Department to implement, monitor
and evaluate the Biodiversity Conservation and Wildlife Management Plan of the proposed
Project. The activities of BMC shall be under the direct administrative control of the Chief
Wildlife Warden/Principal Chief Conservator of Forests, Arunachal Pradesh Forest
Department. The BMC will comprise of the following members:

Chief Wildlife Warden/ Principal Chief Conservator of Forests,
Arunachal Pradesh

Manager (Environment), NHPC. Ltd. Member Secretary
Divisional Forest Officers of Kra Daadi, Kurung Kumey and Hapoli
Forest Divisions

Local Body’s Representatives from the villages — 2 members with
one female

Chairman

Members

Member

The Chairman of the committee will have the right to assign various activities to various
members for proper functioning and result-oriented tasks. The committee will monitor the
progress of the proposed plan.

4.6 Contingencies

A provision has been kept under this component for monitoring and evaluation process and
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some leeway to adjust any unforeseen expenditure.

4.7 Locations of Proposed Intervention

The proposed Butterfly Park will be established under Hapoli Forest Division while the
proposed Orchidarium will be established in Kra Daadi Forest Division. The State Forest
Department would provide the land needed for the establishment of Butterfly Park and
Orchidarium. Project authority would deposit the funds for establishment to State Forest

Department.

Rest of the proposed intervention will be implemented in all three concerned forest
divisions. As the forest in the area is comprised of unclassified State Forest, therefore the
selection of site for implementation of proposed measures will be finalized by state forest

department with consultation of other stakeholders.

4.8 Financial Provision

The total budget allocated focusing on Biodiversity and Wildlife Conservation and
Management is Rs. 3286.039 lakh. The Break-up of the budget is given in Table 10.

State Forest Department shall be the executing agency for implementation of the proposed
conservation measure in the surrounding of proposed project site, therefore, a total amount
of Rs. 3286.039 lakh will be deposited with the State Forest Department for taking up
proposed activities within the area.
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FINANCIAL FORECAST FOR HAPOLI FOREST DIVISION
ON BIODIVERSITY AND CONSERVATION PLAN UNDER KAMALA HYDRO ELECTRIC PROJECT (for 5 years)
Total Creation Maintenance (amount in lakhs) Total
Sl No Items of work (in lakhs) [ 2nd 3rd Amount Remarks
aty | et year | year el 4th year | Sthyear | (jn lakhs)
I MANAGEMENT MEASURES
Prevention of Forest Fire: Trainin
L | ot iebatiactre iiies. | =" 10 y - § - e
Installation of mini incinerators in
Anti-Poaching camps/ FRHs etc
2 for the management of plastic and | 1 No. 10 - - - B 10
other biodegradable wastes @ 10
lakhs each
Construction of compost pit (Zm x
3 2m x 2m) size (Tumbur Model) L/s 5 . . 3 E 5
with brick wall without plastering
for bio-degradable wastes
Support/Provision of veterinary
4 caril,’ items, kits, cages etc Lis 5 3 5 5 5 25
Rejuvenation and Maintenance of
5 Natural Water Springs in Wildlife | L/s 5 - - - = 5
Habitat
Training and capacity building for
6 volunteers and officials of forest | Li/s 10 - - - = 10
department
Total Amount 45 5 5 5 5 65 .
I CONSERVATION MEASURES -
- L7 Creation of Hi Tech Nursery 1 No. 41.825 - - - - 41.825
8 Avifauna Conservation L/s 25 - = = - 25
icer
- pivisional F 0:“”5%0!'

li Fore
Hapo ziro, (A-P)




Establishment of Orchidarium

35

55

10

Sustainable Practice for NTFP
Collection

15

15

11

Awareness to check Shifting
Cultivation and Conservation of
Natural Resources

2

10

Total amount

138.825

146.825

PROTECTION

12

Construction of new Forest Check
gate towards the uphill side of the
Forest Division with provision for
water and solar power for front line
staff for monitoring the traffic
movement and also to prevent the
illegal poaching of wildlife and
smuggling of prohibited forest
produce and its maintenance

1 No.

7.343

0.5

0.5

0.5

8.843

1 no. @ 7.343
lakhs per unit

13

Construction of Watch Tower for
frontline staff with provision for
water and solar power

1 no.

3.724

0.5

0.5

0.5

5.224

1 no. @ 3.724
lakhs per unit

14

Setting up of Anti poaching Camps
and construction of patrolling and
inspection Path

1 no.

25

5 nos @ 5.00
lakhs per unit

Construction of rest hut for
patrolling team

1 no.

Procurement of Patrolling vehicle
for field staff to monitor wild
animals and to prevent wildlfe
offences including maintenance

1 no.

21

0.5

0.5

0.5

0.5

23

1 no. @ 20
lakhs/ unit with
PoL for S yrs @
0.5 lakl/ vehicle
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