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CHAFPTER -THREE
3. DETAIL DESCRIPTION OF THE PROJECT

Gorusinghe- Chandrauta road is of great importance which will support capacity, quality and safety
improvements of the EWH. The project is of service delivery type for upgrading cxisting 2 lanes
national highway into 4 lanes including construction of bridges and culverts. The road width is
designed as 50m in urban area, and 24m in mral and forest area. Widening and improvement
components will include pavement upgrading, geometry improvement, junction improvements, in
urban areas service roads including cycle lanes, footpaths, pedestrian crossing (overhead
bridges/underpass) on both sides of the road, wildlife crossings designs, construction of new
bridges, drainage improvement, retaining structures; slope protection and stabilization, other off-
road works, and bus bays and installation of adequare road safety measures ete.

Gorusinghe - Chandrauta road is of great importance to upgrade in to 4 lancs which will suppont
capacity, quality and safety improvements of he EWH.

3.1 Project Location and Accessibility

The project is extended from Gomusinghe to Umeri/Shivapur Chowk about 5.05 km west from
Chandrauta (Junction of Krishnagar road). It connecis western Nepal with the capital Kathmandu
through the highway and air links (via the Gawtam Buddha International Airport). The proposed
section is located in Kapilvasta district of Lumbini Provinee, The project staris ol east of the
Belwagurdawa Bridge at (Chainage 640-+000) i.e continuation of Butwal -Gorushinghe section and
terminates al the near Shivpur crossing at Chandrauts (Chainage 659+200). The project area lies
between 27°39°27.50" N, §2°59°47.15™" E, The road passes through the Kapilvastu district under
municipality of Buddhabhumi and Shivraj vie settlements of Imiliya, Dumars, Champapur,
Kharendrapur, Bankatti, Chandrauta, Shivpur ete. The location map of proposed road alignment is
shown in the Figure 3-1 and 3-2.
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Figure 3-2: Location map of project anéa (Source: Departrent of Survey, 2076)
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3.2 Key Features of the Project and Design Considerations
The detail salient features of the proposed upgrading section of the road project are listed in Table
K ¥
Table 3-1: Salient Features of the project

Description Features

Mame of the project Upgrading of Gorusinghe-road (19.2 km) section of EWH to four
lane standards

Province Lumbini

District . Kapilvastu

Affected mumicipality Buddhabhumi Municipality and Shivra; Municipality

Geographical Location

Gieographical features | Terai

Geology Plain Rolling

Climate Tropical /Sub-tropical

Altitnde 100 m-150 m msl

Total length. 19.2 km

Start and End of the road Chainape and GPS Political boundary

Starting poind Belwagurdawn Madi (CH 5400007} Buddhabhumi
GPS: 2739°27.50" N, aposorarasvg | Munisipality, ward

End point Umari/Shivpur Chowk (CH 6394200} Shivraj Municiplasty
GPS: 2741 "4 507 N, RS0 22 457 E ward no. |

Rosd standard National highway

Ripht of Way 25 m each side from ceniml line (50 m RoW)

Constrisction width Upto 50 m in urban settlement, 24 m in forest and rural arcas

Existing Camiage way Two-lane facility (7 m carmage way) without paved shoulders and

width. shoulder carthen shoulders

Design speed 100 Kmph in plain terrain and 80 Kmph in rolling terrain

Design peried for operation 20 years

Surface type Bituminous

Type of work Upgrading of the Road

Cross sectlon

Camiageway  widih of Foural and forest arca - 24.0m

Stoucture Urban arca- 50 m including entire utilities area at the edpe

Width of Foorpath cum drain__| 2.0 m (Both Side)

Cross Drainages (Culverts and bridges)

Total bridges 2 Major bridges and 6 Minor bridges, | VUP, 2 FUPs & 1 FOB

| Culverts 4 box culvens and 7 pipe culveris

Total width of cross drain 24-m for culvers

Structure | 20 m for bridges

Earth Works (Cutting and Filling)

Cutting quantity (m*) | 106,243

n
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Description Features

Filling quantity (m') 1.45,652
Structures (Masonry, RCOC and RE wallg)
RCC Retaining wall {m"} 1,569.0
RE Retaining wall {m) 10567
Project Cost and Duration
Estimaated  Grand  otal NEs, 5684510064100 (with VAT)
Project Cost
Cost Per Km MRs, 196,068,262.55
Project Duration 3 wrs construction and 5 years PEMS and 3 months post PBMS

Source: Design Report of GC Road Section, 2025

3.2.1. Key Features of the Proposed Road
Alwgether, following three types of cross-sections are proposed 1o upgrade the existing road
{Figure 2, 3 and 4).

s (ross-section for rural areas

» Cross-section for urban arcas

s Cross-section for rural area without drain and footpath specially at forest

= All three types of cross sections are shown in the figure 3-3, 3-4and3-5

11



Il

CTOT "wolaag pray O0 Jo uoday ufisag sanog
BRIy I8N0 39 [BRINY 0 81 Sf-¢ aunily

[1- 3 - m =, — L A EETTL W _._.lh_ll
- —— i e s e e . 1.l..r.“ .-I._r.._.-rh..:...:.. i - ——— a
T = o ——EEICem TSI Lz
_— nvn | e pve gy Eac ] ELid inem L ] & e
L
Mo -
("
VD IR
T
- e 1
Lo i
e =y e et !_rl.nﬁ..l--.-. o
ii TP R v =
Lat]
L3 |
|
1 g T

RAEPUE pamEanRy P peoty (Y 761 ) mnnapmp-agTusnioen Snpedn g (25]) sonsnney meanmasag ey



£l

STOE U0 proy D0 Jo woday uiisag
samageam eqin uf yied j00] PR UIRIP M DG H-g andlg

=t T -
s Sl

2] N 1 ] - o St . _Irll___.l.ﬂ..ll.,.l-
| p—— i b
— A T ] il W | ST AT ,E
B - " -.* == RO v crrorn st mracare wet SN b bbbl sisianie e L
e _ e i — T LS e = fe—— .
uii s gy 1 LS ——
[t ek . LR v

= &
s
_l,_W DY - TG
(1]
,.I_..ml.._ntull L
e O | T “ e
e Eﬂun_mn L0 g
oL L] = o
w180 2-Nvi30 “i_-_ [E“.:_ I _
R \_l e
LEN0 S0l | 'l
TN TRISTHI A ko
[T
A Erre
™E
AR, Sl el
..._._..._.I....H_l.“ﬂﬂlm B LT II.!:._.!R-_.H_._.__I_Ir ....ﬂ__mu
B e e ey
e e R — = e o
AT . P —— T e
1 -l— — ' i = ] =
y —_— Iq..ﬁ. ds ”I.T.-r.r - _ .h
|
i = T

EATPLE] PRy pon pray (w0 7] ) mespaen-oyfeisnuen, Turpesfdny sog (931} voimujome pressitonag (e



i

STOT "Wonsas proy 0 jo poday udisa( 2amog
speoy dig yim yovaaddy g saaod]) oue ¢ j0 D51 ig-f amBiy

S

‘...m - Edr |

|-HI. itte I — -1 | e e
— e | e T e 3 g -

£
- o e = g ey . " A AR
0 - = I—.-i e R T~ __1I_______.__._..I-_l__.__l___l....lul_ - ===ty
| e i L s P e N I e T, Bt T B —— T X e rrwreerh

AP Paiesoeey pue proy (g 760 ) wmapung-ss Sersnen Sopesidn 1o (1) BenewmEg (RUMmGAATE o]



Y | - o
n (IEE) for Upgmding Gorusinghe-Chandrauta (19,2 Km) Rond nnd Associated Bridges

3.3.2 Geometric Design
Regarding peometric design criteria, the Nepal Road Standards 2070 (2013) and other relevant
standards was considered while upgrading the road. Based on the standard to be followed, the

following basic standards has proposed for the project road:

Table 3.2: Geometric design for project road
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Mean Wit Flain and Rofling for 4 lane
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- lﬂmlﬂﬁm_ﬂ!hmmm Bmclurey | 1L.%m
(1 Fawed khou bder walth H‘“::H"
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;| Camisgeway [Fesbieffgd) 15720
Parwid Shaulders | FleobieFig o) | 520
Earthen Shooiders | 1
Uradkmits | Ruling Lisriting
B 2 Flain and Aoling ] 15 EE]
) Meuntancusies S.0/80 S510
Supes eievation 5 Grwher the Curee radies s more Bian
g . W decirabo mitnimum
el | 7.0 whan e curve raslas & liss than didralile
| NEnimwm Horzoms! Cures Radli
it [ Pam and Roikng] For 300k 3
Dasranle am et
Ahuciuty s
Minimam Honzontal Curve Rediin
Az antainos and Stonp)
1 Desrbie | m
B Abiehuts &0
o
Gight Dutance B
Siapping Sight Datance B Em fhr Biere: | kr
i Irlir mediate St Ol =
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530 &0
Winkam Yerlizal Carve bength (550 tonis|
i Creat TE
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Source: Design Report of GC Road Section, 2025

There will be median of 3 m at the center which will be followed by 0.5 m Kerb shy each side,
There will be 7 m dedicated formation either side for movement of vehicles in either side
representing two lane each. In the similar manner there will be 2.5 m of paved shoulder either- sides

and 0.5 m.
Paved Sheubder =26m
f 3
dfbm Carfagiwey =F.5m
3
— Camiagewsy =3.5m¥ ___
| )
| ¥
! ' — ¥

]

i X
| | o Cormiagewsy =35m
! .

Lh_hfm Earthen Shoulder =05 m Faved Shouder =2 fm Cinfagwing iin

Figure 3-6: a) Cross-section of the Road without footpath
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Footpath

Standard servrice lane

ke Shy=05m + Median of 3 m center of the Highway + rubswy=15n

....................................... Dedicated 2 dame b artds vt T i e e e

l.ﬁg.a of the road calchment
Standard serrice lans

Footpath

Figure 3=6; &} Cross section of the Urban Area

3.3.3 Pavement Design

Pavement has been designed to with stand the traffic volume and axle load for 20 vears period.
Adeqguate drainage will be provided below the pavement lavers and sub-grade level. Pavement
layers in general will consist of granular sub-base, crushed stone base and asphalt concrete. Capping
laver of suitahle material will also be provided in those areas, where deemed necessary. Pavement
will be designed as per Pavement Design Guidelines (Flexible Pavement)-2014 (Second Edition
2021}, published by Depertment of Roads, Overseas Road Note 31 published by Transport Research
Laboratory of UK and IRC-37-2018 as well as suggestions of DoR. The bituminous surface
pavement {Asphalt) will be designed to meet the expected traffic level and sub-grade strength. The
design of the intersections for access o approach for other connecting roads will to be provided to
ensure the safety of vehicles diverging from or mérging into high-speed road. Intersection will be
considered for major feeder roads, minor feeder roads, district roads. Road fumiture will be
provided in the form of road signs, crash barriers, road markings, delineators, foot paths, covered
side drains. The pavement design for the project road will be carrded out adopting various
parameters. The parameters that can adopied considering provisions/stipulations made in MRS 2070
and TRC-37-2018 as well as sugpestions of DoR. The following parameters has been proposed for
the pavement design.

This project being WB funded project, it will be sensible for the safeguard 1ssues, Hence the project

will perform environmental assessment for the WB as well based on the SPF of the bank. Similarly,

ESMF as well as Baseline Report of this project for WB will also be considered so that the IEE will
17
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also align with the WE report so that both the reparts have consistency. Furthermore, other prepared
documents lee RAP as well as Poverty and Social Analysis report will be accessed for [EE

especially in social aspect.

Tuble 3. 3: Pavement design for the project

Proposed Pavement Type Flexible Pavement
Dresign Period 20 yenrs
Design Subgrade Binsed on outcome of field survey
Axle Load Distribution S0%450%
Vehicle for axle load consideration | All commercial vehicles
Design Codes MNES 2070
IRC 37-2018 {verification by 1T Pave Software)

Source: Design Report of GC Road Section, 2025
3.3.4 Bridges

The project includes two major bridges and six minor bridges where additional double lane bridges
will be constructed. All the minor bridges will be dismantled and entire four lane minor bridges will
be constructed. Furthermare US/DS of the existing bridge. All the design of bridges 1s based on the
guideline provided by Nepal Bridge Standards - 2067 of DoR. All bridges have been designed for
a discharge of 100 years. return period of the river Similarly, all bridges have been designed as per
IRC loadings or AASHTO loadings. Details of the bridges and constriction status/modality is
presented in the following Table 3.4,

Table 3. 4: Details of the bridges and constriction status

S.N | Chainage [ Type [ Span Arrangement | Length Type of construction
| 640+262 | MIBR | 7%2].00m h3 Additional two lang will be construcied
2 | 6414637 | MNBR | 1*Tm 7
3 | 6424199 | MNBRE | 1*10m 10 "
4 |642+157 | MNBR | 1*12.6m 126 | Additional twe lane will be constructed
5 | 648+567 | MUBR | 3%21.00m 63 Additional two lane will be constructed |
6 | 6494257 | MNBR | 2°7.7m 154 | Additional two lane will be constructed |
7 | 6504768 | MNBR | 1*Tm 7 Dismantled and complete 4 kane
§ | 6514604 | MNBR | 1*75m 15 Z

Source: Design Report of GC Road Section, 2023
18
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3.3.5 Culverts
All existing culverts will be tested for capacity adequacy and accordingly inferior culverts will be
modified. Mew culverts have been designed for 50 vears return period of flood. All together there
are 6 slab culverts and 7 pipe culverts in existing rosd which are proposed to be 69 box and 7 pipe
culverts in the final design for cross drain of the discharge.

3.3.6 Existing Side Drains

Two type of side drain exists along the road. Drainage at Imiliya and Chandranta bazar are closed
type whereas open drain exists at Dumara, Kharendrapur and west of Chandrauta to Uman chowk.
Both drains are observed clogged with the wasies and carthen materials, Closed rectangular box
type of side drain has provisioned along the road side. Size of side drain have been selected on the
basis of 25 years return period of flocd. In the major settlement there are side drains for longitudinal
discharge management. In Chandrauia west section, large size of earthen side drains exists that
draing its discharge into nearby cross drains. The hydranlic capacity of road side drainage has been
caloulated with 10% safety coefficient and 25-year flood return period. In many sections like
Imiliva settlement large size of closed drains (1.5m*2m) with RCC walls has also constructed to
drain the discharge into Belwagurdawa river. Existing side drains in different section of the road
has been presented in table 3.5 below;

Table 3.5: Existing side drains along the road

SN, | Drain Start Drain End Side Length (LHS) Length (RHS)
L G40+300 Gd0-+380 LHS (L8
2 6404300 540+600 RHS 0.3
3 B40H+BED i | +4410) _RHS 0.56
4 640+880 B41+800 | LHS | 092 ]
b 344 1+530 fd 1 +81H) RHS 0.15
i B42-+440 f42+730 RHS 0.29
T EA4-HE50 G4 5+204) RHS 035
B B4 7HE20 G4B+080 EHS .16
g G5 1+180 G5 1+T80 LHS 0.6
10 6534460 G5 4-+di5d RHS 1
11 | 653+460 654-+440 LHS | 0.98
12 | 654+550 655+070 LHS |02 i
13 | 655+500 633+580 LHS | .08 |
14 | 657+650 657+800 LHS | 015

Source: Design Report of GC Road section, 2025
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3.3.7 Climate Change Adaptation Measures
The proposed hydraulic structures are designed based on the historical hydrological data and
factoring climate change projections, The design accounts for 100-vear retum flows for bridges,
S0-year return flows for culverts, and 23-year retum flows for side drains, To adapt to climate
change. an additional 10% flow capacity has been incloded for all these flows in any of the
crossdrain structures.

3.3.8 Upgrading Activities
The existing road will be upgraded to an Asian Highway standard. The road width is designed as
50m in urban area, and 24m in rural and forest area. Road upgrading components include widening

from 2 lanes mto 4 lanes which includes Pavement upgrading, geometry improvments, construction
of new bridges drainage improvement etc, The following upgrading activities has been proposed
for the project implementation.
Pre- construction Phage

¢ Land sequisition and clearing BoW

» Relocation of Public Utilities

* Foresl area clearance approval from concern ministry/deparmentDFO

®  Clear-felling of forests within the RoW

Construction Phase
«  Cutting-filling works, earthwork and formation of embankment

» Construction of miscellancous road structures including retaining structures
and drainage structures

# Trffic safety structures

* Road pavement structure construction works

» Bridge, culvert and side drain construction

» Bio-engineering

* Road painting and establishment of traffic sign

=  Hoad side plantation, median planiation along with compensatory

»  Pedestrain crossing

o Wildlife crossing

#  Enhancement of public structures

20
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¢ Mapintenance of moad surface
* Plantation along the road

1.3 Description of Land Requirements
Currently, the road is deuble lane having 12 m of formation width including 7 m camiage way

width, 1.5 m soulder on both sides and 1 m drain on both sides. Total land occupied by the currend
road has been estimated to be 23.04 ha. It has been proposed w upgrade the road 1o be 24m wide
in forest and rural area while the road width will be 50 m in urban areas. Hence the total land area
covered by the proposed formation width of the road hes been estimated to be 66.766 ha. The
additional land area required for the upgradation of the road project is estimated 1o be 43,726 ha.
Land acquisition for this alignment has already been acquired by Department of Road (DoR).
The Government of Nepal have announced 50 meters ROW from the center line in 1976. Hence,
there is no need of permanent land acquisition for this project. However, temporary land will be
required from public and private land for camp establishment, stockpiling of construction material,
batching plant, asphalt plant. The details of land requirement are presented in Table 3.6:
However, apart from the provided one the contractor can also access suitable locations for camp
establishment, stockpile of construction materials, establishment of crusher éte. aking consent
with the consultant. In that case, contractor has to obligate the government regulations if applied.

Tahle 3.6: Deseription of land requirement for the project

Project Types of land {ha)
detuils Forest Area | Agricultural | Residential Barren Land
Land Area River
G | Commu | Go | Priv Gove | Priv / LE Private Total
oy | mity vi | ate ate Pond

A. Permanent Land Uses

Existing Road
Carmiageway 935424 55319 2.5758 | 0.331 | 52462 23.04
(idth, drain 04 12 76 | 08

Proposed road .

Carriagews 271052 16,031 74637 | 0.960 | [5.200 66766

¥ width, 5 75 b (] =

drain

Additional land reqgoired Ll
Carniageway 17.75501 15499 48878 | 0.628 | 9.9542 43726
feridith, drain "5 B " B

B. Temporary Land uses R

Campaile - = |- - . - - 077883 | 0LTTERES

ﬂmmgqr = = - - e - = <.

Area | 846579 | 846579
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[Asphalt plant | - - - |- - - - - 135456 | 1354356
Total : = - | - < . - [10.59920 (1059920
Snurs:e Detail Design Report, 2025

3.4 Construction Materials Required for the Proposal

a. Source of Construction Material and Quarry Sites and Water
The basic materials required for the road upgradation are soil, gravel and crushed rock. Gravel will
be used for sub-base upgrading, crushed stones for base-course upgrading and for bituminous
surfacing the existing crusher plant will be used. As the project area lies in terai region, there are
some low land arcas along the road. Hence, borrow materials are added to raise the low land area.
and also need to manage the sufficient borrow and quarry materials in the project area. The borrow
and quarry area need to be map as a part of the IEE. This study has identified the following sources
for the bormow material source, Details of the available borrow pit sources are presented in table 3.7
below. Apart from the listed borrow pit and quarry sites non of the sites from the Chure range will
be utilized without fulfilling necessary legal requinmenets of environmental complisnce.

Table 3.7: Borrow pit sources

Site identification Spgomas Cuantity
E Lk .t §:-—-—_--II — {{:H.EII:I E_E
%E = = ﬁ Distance from EW B = T8 g
22 % E| S | Highwaym) | 5 | 5 | = 5 B
2| 13 3 [=]qa]2 5| Eq 8|05 53
Pirapani, 27°4625.03°N, 42000/
1 | Y caiaceige %‘ 41l 10 2| 30| 70| 20 |" |
{273757.06°N, 16000] 2
2 |Buddhabbumi |'c 0o : - | 2 08| 31f 400| 200 2 |7 3 "EE
| ZP4ETN, i g E’_
3 |Shivaraj $SU243E - 05| 05 380 | 400 | 1.5 o
4 E’E‘“ﬂhd““ B3® I'8.12" E, 27°44'28.57° N River Source g
5 | AgewaMala | B2°5718.95" E, 27424246 N River Source
g |y B2°49'16.78" E, 2774 148.83" N River Source
Fhnka
an 827455 20" ;
T | Rapt River 27°49'44.86" N Biver Source
& EF POEANEY | g3010/67.35" B, 27°42'94.78" N River Source

Source: Design Report of GC Road Section, 2025
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. Rock and Saod CQuarries

Rock gquarries are found in the areas listed below they are mosthy the perennial rivers ongimated
from Chure and Mahabharat range. These quarry sites are approved by the local povernment and
has been making tender for extraction of stone, gravel and sand from Arghakhanchhi district. As
much as possible contractor shall utilize these sources otherwise can also explore the new sites
complying the legal reguirements or can be purchased from approved sites. Some of the sources

present along the project vicinity are presented in Table 3.8.

Table 3.8: Potential Sources of Aggregate Sources

gN. Location Coordinates Methods of extraction |

B Belgardaws Khola| 837 1'8. [ 2"E, 27°44'28 57T"M Use of local handling fools like |

2 [ AgewaNala | K2%571R95'E, 27°4242.46K | shovel, lever, hammer, try ctc

3 Surahi Khola B2 6. 7R"E, 274 1'4E.33" Use of equipment, machenery hike

3 Rapti River R2°45'5 30"E, 27°49'44.86"N excavator, bulldozer for excavation

5 Bangangs River EITIOST7AS"E, 279424 TR"N andl trippers, tractors ei: for transport
of materials

Source: Design Report of GC Road Section, 2025

C —— .t

Figure 3.7: Locations of the potential quarry materials (Source: Google map, 2024)

. Crusher plant
Crusher plant one of the most important projects components of the road projects where it contributes

o feed concrete matcrials as well as for the bitumen works. This project either sourced crushed
23
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materials will be sourced from the povernment approved existing sources or project can install the
crusher at chainage 6404000 at starting point of the project. The land is private barren land which is
abandoned flood plain of Belgardawa river. It is a large open area that has been utilizing as grazing
land and play ground by the locals. As the land parce] is large enough that can have potential to
operate the plant at one comer of the land parcel without restricting existing land use. Furthermore,
extsting crushers along the road alignment can also be utilized by the project for crushing the stones
for the project

d.  Water Source for Construction
It is essentials to have sufficient water for construction works, water browsing as well as drinking
and sanitation works, There will be need of 0.2 - 0.5 L of water per m® area for curing and mixing
purpose similarly 2-4 L water cach square meter for browsing purpose. It is estimated that total 238
KL water for construction work and 24,300 KL for water browsing purpose will be required. For
drinking water there is supply of deep water through pipelines in Buddhabhumi as well as Shivaraj
Municipality that can be utilized and also many places have traditional practice of using shallow
tube well for the drinking water supply that can be utilized after laboratory test. Water for
construction and water browsing purpose will be sourced from the rivers listed Table 3.9.

Table 3.9: Location of Major Water Source for dust control

No. | Location Water Source | Coordinutes
| Belgarduwa Khola River 27392895 N, 82554943 E
] Bel Nadi River 27391 73 N, B25457.4] E —
3 Jawai Nadi River 273856.26 N, 825434.51
4 Construction camp/batching | Underground G50H206 or 6440+ 0007 630+200
plant of the contractor water

Source: Design Report of GC Rosd Section, 2025
e. Fuel Requirements of the Project

Theere will be petroleum products specially diesel, petrol and kerosene for the project. It is estimated
that around 960 KL diesel, 182 KL petrol and 770 KL kerosene will be required for construction of
the road and bridge.

3.7 Human Resource Requirements of the Project
The work force required for the proposed road upgrading works is based on the detailed design
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report, It is estimated that 462,000 labors including 56,000 skilled, 400,000 unskilled & 6000 Setni-
skiiled human resources will be required for the project Semi-skilled and unskilled labor
deployment priority will be given to locals, also considering the individuals Fom disadventaged

groups and women as per requirsments.

Stage Skilled Unskilled Semi-skilled
Pre-Construction 4300 33,300 500
Construction 47,000 333,000 5000
Operation 4500 31,500 5000

3.8 Existing Road Furniture and user facilities
The branch road along the road alignment is Dumra-Maharajganj, Imiliva-Maitaawa, Chauwanna-
Asnaraa (North), Chavwanna-Hariharpur (South), Champapur-Dhankauli (South), Kharendrapur-
Maharajganj and Samiti Chowk-Balapur Road. Altogether, there are 10 bus stops along the
proposed road upgradation section as listed below;

Table 3.10: Existing Bus Stops

HA0+550

bizs stop

5414130 |busstop  [RHS
6414250 |pusstop  RHS
6424650 |pusstop  [RHS
BS0+820  fbus stop LHS
6514380 [usstop  |LHS
6524440  [hus stop RHS
6524800  [bus stop LHS
0 |B5E+450  [bus stop 1LHS

iy S RN

10 6524900  fus stop LHS

=l h| Bl R

Source; Design Report of the project, 2025
3.9 Impact Area Delineation

The Zone of Influence (Zol) of the project area has been categorized as Direct Impact Zone {DIZ),
Indirect Impast Zone (112) and Zone of Influence (Zol), Description of impast zone is given in Table
JIL
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Table 3.11: Impact Zonation

|_ Impact Xone Criteria of Zonation
Direct Impact Zome | Rightof way of the road 25 m either side of the ceniral line of the noad
(DIZ) within following settelments as; Dumra, Barkalpur, Champapur,

Kharendrapur, Kadamdihawa, Bankatti, Chanauts, Khairi, Shivpur,
Indirect Impact Zone | The zone between DIZ and [1Z with 300 m belt in each side of the
(11Z) road within following settelments as; Dumra, Barkalpur, Champapur,
Eharendrapur, Kademdihawa, Bankatti, Chandrauta, Khairi, Shivpur
In this area, physical, biological, socio-sconomic and cultural
environment will experience impacts during the implementation.
Zone  of Influence | Project affected wards of Buddhablumi (ward no 9) and Shivarsj
(Zalj (Ward no 1, 3, 4, 5) Municipality of Kapilvastu district is Zol of tha

praject.

#, Direet Impact Lone (DIE)

According to Road Act 2031, the Right of Way (RoW) of Highway is 50 m (25 m on either side of
the road from center line). For the purpose of [EE study, the formation width of the road will be
considered as DIZ. As per the design of the road this arca can extend throughout the RoW i.c entire
50 m in the urban area however can be limited to 30 m in rural and forest area.

b. Indirect Impact Zone (TIZ)

Indireet Impact Zone will be the surounding environment next to Direct Impact Zone (DIZ) of the
road alignment and as well as ancillary activities like borrow pit, construction vard and stockpiling
and will be affected indirectly by project activities. It will be the arca beyond the DIZ and within
300 m aerial distance in each side of the road which are mostly limited 1o project affected ward
level. The construction activities can have impacts on nearby settlements, traffic growth and other
infrasturctures,

e Lone of Infleence (Fol)

it is the project affected wards of Local Government beyond the 11Z where the beneficial as well a5
adverse project impacts can exists, Affected wards of Buddhabhumi Mumctpality (ward no 9) as
well as Shiveaj Municipality (Ward no 1,3,4,5) lies within Zol of the project.
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310 Project Facilities
There will be different project facilities and structures performing construction activities. It
includes establishment of plants like crusher plant, batching plant, ssphalt plant ete. similarly
supports structures like camp sites for workers as well as staffs, storage facilictics cg. Stockpiling
sites and storage yards. Borrow and quarry sites cte. all those structures will be either within the
proposed sites or can be newly identified by the contractor.

3.10.1 Campsite and Stockpiling
The project required skilled manpower as well as unskilled worker for accomplishing the project.
Required work force as per DFR. will be managed during construction. Their proper sccommodation
will be managed on an approgpriate campsite. The campsite and stockpiling yards will be established
taking consideration with minimum environmental impact. Locations of the campsites are given in
Table 3.12a.

Table 3.12a: Potential locations of campsite and stockpiling

KN. | Project [hainage |[Tvpes of Land Area | Distance | What typeof | Remarks
facility Governmental/  |reguire|  from the lund
blic/private)  (dit (ha)| highway
| iCamp sites {Labour camp and other camps
Camp | FA0H-000  [Public 0.2676 | Adjoining Barren land
to highway
Camp £42+500 Adjacent to Forest 02676 §@ 150m  Barmren land
s outh of east

lighway

Camp 3 ES0+200  Private 5.667 300m  Nd bansawari | Bamen land
oith of eastshoes factory | with a few

sk buikdings are

highway existing |

2 Stock yard/siorage arca T
Flnc}c vard] |640+D00 [PrivatePublic 1.56  |Adjacent to [Abanon land  |Together with

, RoW Camp|
Stock yard?  [650+200  [Private land - Adjacent o [Barren land Proposed
| RoW camp3
Btock vard 3 653+5300  [Private 200 |Adjoming [Private lond Existing
to ighway jexisting crusher &
her agricultural
lizrd
3 Crusher plant
Crusher ﬂw Privaic Private land #
Crusher pl S5+800  Privaic Private land K
M [Batching plant (BF)
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ML Project  [hainage of Land Aren | Distance | What type of |  Remarks
Facility overnmental’ |require!  from the land
blic/private)  [d it (ha)| highway
BF1 640H-000  PrivaiePublic - Adjacent to [Abanon land Camp |
RoW crusher [ and
batching and
AP topether
B2 G500 [Provate - Land coversd
_ under Campl
b Asphali plant (AP}
AP G44000  PrivasPublic 1.333 2 m  |[Private Apricultueal
uth of easy
ighway
EXz (55800 [Private - Adjoming  [Private land Stock vard3
[tex highway Eilﬂing and Asphalt
shict plant wogether
7 my area (A} |
Al [ km north from ch. 641500 at dabdaba budhabhumi -9, belduha khola

Source: Detail Design Report of GC Road, 2025

3.11 Project Construction Schedule
The project is planned to be completed within 5 years. The details of project implementation
schedule are presented in Table 3.12b,

Table 3.12b: Estimated time schedule for completion of the project

anag | Yeurd
Description s 026 027 toYear ¥

23 |04 | 01 0203 |04 Q1 [O2 [0 ]04 0102

Construgiien Fhase - Consimeciion
Activities

_'Eilz Clearmnce

Banbwark Excavation

Croas Orainaps Stachares
Fridges Canssruction

_Emnungﬂmmw

Side and Drainage Structures

Road Pavement Stractuncs

Bio-enpinesring

Errvironmenial Activities

Traffic Safety, Painting & Road |

Furnitare

Drsfeet habilay period (DLE) and

PEM works

Source; Detail Design Report of GC Road, 2025
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3.11 Methods Adopied for Data Collection

3.11.1 Data Requirements and Procedure for Preparing the Report

The initial environmental examination (IEE) report is prepared according the MNational
Environmental Impact Assessment Guidelines, 2050 B.S (1997 AD), Sub-rule (1) of rule 5 of
schedule 9, Sub- rule (5} of rule 7 of schedule 11 and Soub-rule (6) of mule 7 of schedule 13 as
mentioned in Environment Protection Rules, 2077 and GESL! template for TEE and BES of road
and Bridge 2077 was also followed for the IEE study, In the similar manner the World Bank's ESF
was considered while conducting IEE, Terms of References for IEE of proposed road upgrading
wis approved by the Ministry of Physical Infrastructure and Transport (MoPIT) on 23-04-2081 BS
{Annex I).

The IEE approach, methodology and procedure shall penerally follow the provisions of the EPA,
2076 and EPR, 2077. Following approach and methodology were adopted during the [EE report
preparation.

A, Duta Requirements for IEE Report

The following data related to phvsical and chemical environment, biological environment, socio-
economic and cultural environment of the project ares were collected.

Data Required | Method Tools
Physical Environment

Topogrophy, Land use type | Topographical survey, remote sensing and GIS analysis on the

and classification iopographical maps, RTRAGPELIDAR for all topographic survey
works, Digital Temmadn Modeling usimg AatoCAD Civil 30

Hyvdrological-Dirainage Stream location survey, hydrological studies,

network and drainage density

“Geology-Rack types, | Ficld investipation'Direct observation, Analysis of geological map.

selsmiciy and stability published by Depattment of bine and Genlogy,

Sotl type and classification Field observation, literature review and laboratory tests.

Soil Erosion Field Cheservation, soil quality measurement wsing rouline parameters
will be done, further secondary data will be analyzed and report in TEE
Report.

SoundiMoize condition Field observation, sound level measurement and rodaling will be done
as per Mational Sound Standard 2012,

Weather and climate | Secondary  information  from  Department of  Hydrology and

conditien, temperamre, | Meteorology (DHM) and other published literature.

precipitation
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Data Required

Method Tools

Type, Volume and Source of

Secondary information from project engineers, feasibility/concopt

Construction materials | design report.
required
Information on  bomow

sites'tipping  sites/stockpiling
and camp sites

Direct field observation/Interaction with project enginesrs, local
stakeholders und local

Traffic condition

Traffic survey, Average Daily Traffic (ADT) computation, Mode-wise
Hourly Variations and Peak-hour Factor Determination (using resulis of
volume count survey), Estimation of Commodity Distribution Factors
for geods vehicles (using results of O-D survey), Estimation of Seasonal
Correction Factor (SCF) etc.,

Types of forest

Vegetation survey, direct field observation with the help of CFUGs.

Tree loss during site clearance

CensusEnumeration of trees in elose coordination with the District
Forest Offices for clearance, Caleulation of timber'wood volume will be
done as ingtructed in Appendix- 50 of the Forest Rule 2079,

NTFP: Field study, Checklist Survey, Consuliations with the CFUGs, Kay
Infoemuant Inferview (KT}

Infosmation  oa  different | Field Study (Transect Walk) and consultation with project affected

Physical Infrastructure (Poles, | families as well as local Eovernment,

Houses, Temples cic,)

Chemical Environmeni

Air Cuality Direct field observation will be done, primary data will be collected
using medium volume sampler following the NAADS, 2012,

Water Quality Water Quality Test and available secondary micrmation.

Biological Environment

Vegetation analysis

Field eoumeration (Using Trunscet Plot)' census survey for the trees to |
be cleared. Similarly plot sampling will be done for keeping baseline
information abowt the adjacent forest status. Caleulation of stern volume
of the tree will be dome as provisioned in appendix of % of the Forest
Rule 2079 prven as:

Lo {v}= atb*Ln(dy+c*Lnf{h) or

V= Exp [atb*Lo{dr+c*Laih))

Where,

Ve timber volume, a b, are the coefficient values and

d=diametes at breast height and = height of the tree,

Value of cocfficient will be used as instructed in eppendix 9 of the Forest
Fule 2079,

Fauna Envinonment

habitat screening will be carmied.

Direct observation, sign survey, Key Informant Interview, critical

Aguetic animals

Visual observation/Key [nformant Imterviews Past literature for fish,

Socio-economic and Cultural Environment

in
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Data Required Method Tools

"Demographic, Economic and | Secondary Information from CBS, District Co-ordination Committes
social services and facilities and Primary mformation of the direet mmpagt and indirect impact area
will be collected. Further, strectured questionnaire survey of cach direct
project affected family and sampling of 20% HHs within [L£ will be
done guestionnazire survey will be dome with them. Forthermore,
Checklist survey with the women groups, stakeholders and uzer groups
in the affected arca will be done, Specific information will also be
extracied using through KII

The basic methodology as per provisions of EPR, 2077 and National ETA puidelines 1993 was
followed while preparing the IEE report specially for evaluation of impacis, Similarly, provisions
of Land Acquisition Aet 1977 were adapted for the acquisition of property. The data required for
the preperation of report, the procedures and methods adopted while preparing the report are
mentioned below,

B, Desk Stody/Literature Review

Available secondary data and literatures from different sources in the form of reports like detail
engineering design of proposed road section, hydrological and geological report of proposed road,
simnilar road project report, affected rural municipality profile, Central Burean of Statistics {CBS)
data 2078 and maps like; topographic maps, land use maps, land capability maps, land system maps,
aerial photographs, cadastral survey maps etc. was be collected and reviewed, Similarly, published
and unpublished reports pertaining to environmental standards, Acts, Regulations eto. was also
collected and reviewed. In the simalar manner WB reports of the projects viz. ESF, ESMF, GBV, RAF
etc. was studied.

Table 3.13: List of maps studied

Map Type acale
Topographical Maps, Department of Survey, {Published Date 1997) 1:25,000
Geological Map of part of Kaplibastu District 12500006
Satellite Imagery, Google Earth Imagery Google Map, 2031

(. Field Study and Site Investizgation
IEE team visited the project area on August 2024 1o collect information and also verify the baseling
information on Physical, Biological, Socio economic and Cultural environment of the Proposed

project. The multidisciplinary study team includes environment expert, biodiversity expert, social
il
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expert ete. were mobilized for field assessment soon after the completion of the desk study and
receiving approvel on Terms of Reference from Ministry of Physical Infrastructure and Transport
(MoPIT). An extensive review of the secondary imformation, the analysis and interpretation of ficld
observation made during the field visit was the main bases utilized to gather baseline information
and assess the potential impacts on the local environment. Primary levels of information were
acquired using questionnaire, checklists, datasheets and site observation. The consultant collected
and analyzed existing environment to anticipate adverse impacts by incorporating suitable
mitigution measures with implementation of Environment Management Action Plan for both
construction and operational stages of the project. The following methodology was adopted to
assess the local environment during feld study;

I. Physical and Chemical Environment

The study team carried out the data collection and assessment in the proposed project area by using
approved checklists and questionnaires { Annex V). The survey was be performed within the aerial
distance of 300 m, affected ward of the Municipality to collect information regarding existing land
use to know about land use practice, planting niche, cropping pattern and yield of the agricultura]
crops, potential quarry sites, disposal area, eamp area efe, and soil conservation measures practiced

in the areq,
a. Land Use

Land use map was created fo visualize the land use pattern of the project area. For the study topo
sheets of the project area developed by the Department of Survey were used. These maps were then
verified and updated through field-based surveys and cross-referenced with Google Earth images,
Gecgraphic Information System (GIS) tools were wsed for altitude variations and analysis of
physiclogical and topographical variables data

b. Hydrology

The road alignment’s intersections with rivers and streams (Belgardawa and Bel River) were studied
and documented during field visit, Bath perennial and seasonal rivers in proposed project section
were identified. GIS was used to delineate river catchments and calculate their areas, and checked
by overlaying them on Google Maps. River discharge data for all rivers along the GC road were
collected from the detailed engincering report.
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¢, Climate

The temperature and rainfall data from Department of Hydrology and Meteorology (DHM, 2024)
were used for the climate anzlysis. The climate dsta were colleted from neerest station of
Bhairahawa Airport Station (Station Ne-705) and Taulihawa Station (Station No-T16).
Temperature and rainfall data were analyzed to determine climatic condition of the Project area.

d. Geological Characteristics

The geological investigation includes study of relevant maps with 1:10,000 scale, reports and
walkover survey to verily the physical characteristics, embankment stability, erosion, seismicity
and lend imundation and other threats of the propoged road aligmment. For Additional information
regarding existing status of the area was documented by the inquiry of the local people. The tools
used to collect the information was Focus Group Discussion (FUG), direct observations,
measurements of physical parameters, interview with key informants and collection of recorded
imformation at feld level offices.

2, Alr Quality

Field visit for air water and sound measurement was performed in 2223 of Mangsir, 2081 (Table
3.14a). Air quality in the area was explored wsing Medium Volume sampler three sites. Air quality
publicring parameters like particulate matters PM: s and PMo similarly oxides of sulphur, nitrogen
and carbon were collected as hase line information. Representative air pollution in the ares was
identified taking samples from three sites viz.

Table 3.14a: Sampling sites for Ambient air measurement

Site Location GPs

(| Imiliya N2T0 593" EQR2959 607

Mz Jwai Khola WNZTHIR.900° E0S2°54. 600"

Y I i Fhandmm M2TOIE.030° EOS2%51 A9
f. Moise Quality

Average sound level in the area (representing sertlements, market places, schools’ and public
places) was accessed using sound level meter. All the baseline was measured based on the related
national guidelines. The noise level has been measured for 24 hours using Digital Sound Level
meter. Equivalent noise levels due to traffic at the receivers are estimated using Federal Highway
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Noise model. List of sampling sites, its GPS position, minimum and maximum level of sound level
as well as equivalent noise level has provided in table below and cenificate of laboratory are
presented in Annex [T of the report;

Table 3.14b: Area of sound measurement

SN | Name of area Imaliva Jawai River Chandrawin
1. | GPs N27°39 593" NZT*38.500° N2T3% 959
i EO82°59. 607" EOS2°54 600" E082°51.859"
2. | Start time 2024-11-24; 10:30 2024-11-24; 10:30 | 2024-11-25; 10:30
3. | End fime 2024-11-25; 10:30 2024-11-25; 10:30 | 2024-11-26: 10-30 ]

Noise Level Calculation Farmula
The most commanly wsed parameters for measuring highway noise are the equivalent noize level

(Leq), minimurm noise level (Lay), and maximum noise level ().

Equivalent noise level (Leq): The cquivalent noise level {Leq) is a measure of the average sound
energy over a specified period of time (Day and Night).

To calculate L, the following formula iz used:

Leq = 10iog30 [{1010 + 1010 4 - 4 1010)] AR
Minimum noise level (1mn): The minimum poise level (Lmin) is the lowest sound pressure level
observed during the measurement period,

Maximum noise level (Lmax): The maximum noise level {Lmax) 1= the highest sound pressure Jevel
observed during the measurement period.

Further, the recorded data were analvzed based on National Ambient Sound Quality Standard,
2012 and WHO Standards, | 9949,

B Water Quality

A total three water samples from either site of the major rivers where bridges will be constructed
were collected. Routine water quality parameters were examined and analyzed, out of which pH,
Electric conductivity and turhidity were measured in sity whereas samples were preserved at 70%
ethanol for the further laboratory analysis, samples will be further analyzed in the the laboratory of
Lumbini Agro Environment Pvt, Ltd, The water sample collection date, time and results with

3
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standard value guidelines are clearly stated in the water quality report (ANNEX IT). The water quality

parameters and method used for water quality analysis is presented in 3.15.

Table 3.15: Parameters measured for water quality assessment

5. M. Parameters Test Methods
1, | pHat 17°C Electromeric, 4500 - H' B, APHA
2. | Electrical Conductivity, (15/cm) Conductivity Meter, 2510 B, APHA
3. | Turbidity, (NTU) Mephelometric, 2130 B, APHA
4. | Total Hardness as CaCO3, (mgL) | EDTA Titrimetric, 2340 C, APHA
5. | Total Alkalimty as CaCO3, (mgL) | Tirimetne, 2320 B, AFHA
6. | Chlonde, {mg/L} Arpentometric Titration, 45300 - CI° B, APHA
7. | Ammonin, {mgl) Direct Nesslerization, 4500 - NH3 C APHA
B | Mitrate, (mg/L} UV Spectrophotometnic Screening, 4500 - NO3™ B, APHA
9. | Mitrite, {mg/L) NEDA, Colorimetric, 4500 - NO2" B, APHA
0 | i, Aoyl EDTA Titrimetric, 3500 - Ca B & 3500 - Mg B APHA
11. | Magnesium, (mg'L}
12. | [ron, (mgT.) Dhirect Adr - Aceiviene AAS, 3111 B, APHA

h. Sowrce of Construction Materials

The sources of construction materials were identified through Geld investigation. During fGeld

survey, the potential sources of these matenials were identified in and around the alignment ares.

Further information was collected consulting with local bodies.

I. Public Properties/Utilities

During field survey, detail pubkic propertiesfutilities were recorded with chainage in the format.

Public properties/utilitics found duning field survey was such as public water tank, water taps, water

supply pipe, public toilet, passenger waiting shed, resting place (Chawtara), religious structures,

solar streel lights, telephone pole, transfommers, eleciric pole {concrete), electric pole — steel,

irrigation canal g1c.
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I Identification of Spoil Disposal Sites, Camp Sites and Material Storage Sites, Crusher plant,
Asphalt Plant Sites

The sites required for the project activities were identified through field-based survey, interaction

with project engineers and local stakeholders. Similarly, the spoil unsuitable for filling road

embankment will be used for the land formation process taking approval from the consultant.

Chemical Envirenment

Apart from the other pollution effects, petro-chemical pollutants are more possible to spell due to
improper utilization, handling and leakage during construction of the proposed bridge. There may
have adverse effect especially on the aquatic environment of the major rivers ( Belwagurdawa River
and Bel River} through leakage of fuel, lubricants, oil, and cement during the road constroction and
other different chemical products like acid and dry cell battery during construction phase. Once
discharged into water bodies and soil, petro-chemicals may have the effects of micro- organisms
iand other creatires in the surrounding. Thus, these aspects will be addressed by documenting
existing sensitive areas where such chemical impact can affect,

i, Biological Environment

A team comprising biodiversity experts, field surveyors, and assistants conducted the biodiversity
study, covering various seasons lo gather the date on wildlife. The methodology for collecting
biodiversity data was developed in slignment with ESS&: Biodiversity Conservation and
Sustainable Management of Living Natural Resources. Relevant studies conducted by the World
Bank were also referenced.

The expert’s team conducted walk-through surveys along the road alignment and forest areas within
the ROW, DIA, and [14, documenting vepetation and wildlife observations on-site. Druring the walk-
through ebservations, the team documented signs indicating the presence or absence of wildlife,
such as footprints. borrows, den, pellets, feeding signs, and other evidence of causalities, Also
consult with the local people who regularly visits to forest to collect fodder and rrazing livestock
regarding the wildlife they encounter and road crossing of wildlife.

a.  Flora Survey

Vegetation and forest type in the adjoining forest, their distribution as well a5 occurrence of
protected species, ethno-botanical and cultural value were recorded. All the factors as well as

measurement units was followed as provided in the mule. The number of trees, poles and saplings
36
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were followed ag mention in the Forest RBule, Appendix 50. Similarly, the baseline of the existing
forest was reported through standard sampling and review of the manapement plan of the
community forests as well as collaborative forest that exists along the road.

To identify & tree, species name was recorded and it was numbered. All the tree species were
catcgorically measured at breast height for diameter, height and GPS coordinate were reconded.
Trees were classified on sapling, pole and trees based on Diameter at Breast Height (DBH). Tree
species with DBEH more than 10 ¢m is categorized as tree (as per approved ToR). The distribution
of trees along the alignment (within RoW), both side of the road were counted and recorded in the
data sheets, Measurement of tree position {Longitude and Latitude) of all the trees prowing within
RoW was taken. The study team calculate the number of trees to be cleared for the upgradation
works through tree enventory {Anncx XVI). Volume, biomess and Carbon content of a trees was
caleulated on the basis of volume equation and biomass as per Forest Regulation.

Rare and Endangered Species: Tree data collected from the forest of the project area were
compared and verified to the list published by IUCN Red Data List, CITES and List of Endangered,
Rare and Threatened Plant Species. The secondary published documents were also referred for

micrmation on the conservation stams of the ree species.
b. Faana Surrey

Primary data was gathered through direct field observations, Additionally, secondary information
on the faunal diversity of the project area was obtained from published literature, stakeholder and
public consultations. Methods such as tmansect surveys, point count survey and direct observations
wers employved, focusing on wildlife biodiversity, including mammals, birds, herpetofauna, and
fish species

e, Mammals

Approaches such as dircct observation of animal tracks along the roadside, roadkill surveys, and
analysis of animal movements (Smith and Ree, 2015) were emploved to study mammals in the
project area. Field surveys and inferactions with local forest users were integral 1o this assessment.
A tranzect survey was conducted, considering a 1-kilometer distance (500 m on either side of the
road), where wildlife movement to and from the highway was most [ikely.

7
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Sign surveys were conducted to identify evidence such as pugmarks, footprints, hoof marks, scats,
pellets, dung, and scratches on tree trunks. Roadkill surveys were performed sequentially after the
SIgN surveys, incorporating consultations and studying available evidence. Records of mammal
presence in the project area were documented and verified with reference to “The Status of Mepal s
Mammals: The Red List Series™ (Jnawali et al., 2011) for conservation status.

In addition to fieldwork, consultations were held with forest officials (from Division Forest Offices
and Sub-Division Forest Offices), Local Forest Management Groups (Community Forest User
Groups and Collaborative Forest Management Groups), and other stakeholders to gain a better
understanding of key aspects of mammal activity and habitat use. Visual observations of mammals
were made using both the naked eye and 10x42 hinoculars and photographed by Nikon COOLPIX
PLO00 camera. Night time surveys also included driving along the road at a slow speed of 25 lan/hr
to document animal crossings.

d. Avifauna
The bird survey was conducted using the Mackinnon’s Species Richness Counting Method (Bibby
etal,, 2000 to assess spVecies richness, abundance, and distribution. Each bird species encounfered
wirether seen or heard was recorded along with individual counts during the survey period. The
survey covered the road, a | km buffer zone around the road, dumping sites, wetlands and other
key areas. The recorded bird data were categorized and analyzed based on the following criteria;

| IUCN Red List status (global and national) for Critically Endangered, Endangered, and

Vulnerable species.

I. CITES listing.

2. Protection status

3. Presence of nesting colonies.

4, Migration status,
The “Birds of Nepal: An Official Checklist™ (2022), published by the Department of National Parks
and Wildlife Conservation and Bird Conservation Nepal, was used 25 a reference to prepare the
bird species list for the project site,

A total of % vantage points were established along the 19.2 km road at intervals of approximately 2
kem (road distance). A minimum of 30 minutes was spent at cach vantage point to record all ohserved
bird species along with their respective numbers. Wherever vantage point was found unsuitable, the
nearest appropriate location was selected instead. Birds were observed by 10x42 binoculars and
photagraphed by Nikon COOLPIX P1000 camera.
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e, Herpatofauna

Amphibian and reptile survey was carried out by the combination of stationary point surveys and
transect surveys, focusing on representative hahitats throughout the proposed project area. Also
visited the nearby wetlands and swampy areas. Efforts were made to assess the status of reptiles
and amphibians in the study arca, including species identification, temritorial distribution, areas of
concentration, and habitat conditions

Capture and Release method applied for sample cellection of herpetofauna, Frogs and toads were
captured using Insect Mesh Net for short span and released back after taking photographs for further
identification process. While in the case of reptiles, photographs of directly observed creatures
during survey taken for its identification. “Herpetofauna of Nepal-A Conservation Companion™.
For Turiles, “Turtles of Nepal: A Field Guide for Species Accounts and Distribution™ (Aryal, P.C. et
al., 2010) were followed for identification.

f. Fish

Met fishing and indigenous ways of fishing (trapping end angling) used for fish sampls collection
Fish survey involve & combination of direct sampling, observation, and local people consultation
to assess fish diversity, abundance, and habitat conditions. A fish survey was conducted by visiting
rivers, streams, and other water bodies within the project area. Consultations were held with local
fishermen, and fish samples were collected during their catches, Mearby wetlands were also
surveved but excludes the farmed fishes,

iiii. Socio-economic and Cualtural Environment

Information related to socio-economic and cultural aspect of the project influence area including
population distribution, ethnicity, employment facilities, education status, health and hygiene and
sanitary, scttlement pattern, market centers, migration patterns, land value, hoosehold income,
accessibility condition, vulnerability, service centers, availability of labor, religion and religious
events and other infrastructures (schools, government offices and banks) ete. conditions was
collected. During the course of data collection, the sample of households in the influence area was
selected.

Project affected families who lost their land and property was identified through census survev,

Color mark along with numbering were placed at the area from which the structure has demolished

39



1 ::- .-__: i I.:
e
Uoam WESE al

¥ L

LI

Initéal Ervironmental Exsmination (1EF) fir UpgAiing Gorusinghe-Chandrauta (192 Kim) Road and Associated Hridges

for the upgradation. Valuation for compensation was done through CDC that has been extracted in
the RAP was also used for the IEE study. Furthermore, status of gender equity and social inclusion
in the area were identified.

The primary data were collected from a household survey, Further, all 50 HHs which are affected
by the Gorusinghe- Chandrauta road upgrading project have been surveyed. The questionnaire for
houschold survey was prepared in Nepali language to make respondents easily understand the
issues. Besides, Focus Group Discussion, Public Consultstion and Key Informant, Intervisvws
through checklists were also used to gather all the relevant information (Annex VI, VII and VIII),

n, Consnltation Meetings, Public hearing and

Altogether |1 consultation meetings with the concern stakeholders of the project area were
conducted to obtain their opinions and suggestions. Consultations had camried out with various key
institutional and community stakeholders, including municipal authorities, Forest Authorities, and
Forest User Groups, and local peoples. Through these consultations. project concepts and ohjectives
were disclosed and noted their ideas, suggestions, and concems used to inform the project design.
Minutes of consultation meetings are given in Annex VITL.

b. Puoblic Hearing, Motice and Recommendations

According 1o Rule 3 (5) of the EPA 2076, end Rule 6 of EPR 2077, a public hearing regarding 1o
the project development and operation was held in 18" and 19" Poush 2081 (2™ and 3" of January
2025} in each municipality, after approval of the ToR. Prior notice about the public hearing was
made through official letter of DCID followed by the public notice in the newspaper mentioning
the project features and date, time and place about public hearing in project area was announced by
advertising it on Arthik Abhiyan national daily newspaper. The notice was pasted in public places,
as well as notice board of Buddhabhumi municipality, Shivraj municipality as well as affected ward
offices. Representative of local stakeholder were gathered to inform about project activities. The
CFUG's and local representative were also invited for the discussion about the project. The issues
and suggestions received during public hearing was noted, analyzed and included in the IEE study.
The public notice for public hearing is attached in Annex IX. Details of the Pulic hearing mcluding
the minutes is attached in Annex X. Detsls of the public hesring program has provided in armex X of the

report. The feedback and suggestions received from the participants during public hearing are
41
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summarized and listed below:

Summary of Pablic hearings

Prior to the public hearing, a notice was published in the Arthik Dainik National Daily on 267
December 2024 Additionally, notices were displayed in public areas, and letiers were issued
from DCID and were dispatched to stakeholders as well as relevant authorities, ranging from the
diztrict level 1o the project affected locals. To ensure broader outresch, the notice was also
broadcasted on Shivray FM 106 8MHz. The first public hearing program, focuzed on the project
arca within Buddhabhumi Municipality Ward No. 9, was held on January 2, 2025, in the conference
hall of Buddhabhomi Municipality, Buddichowk, Kapilvastu. Biodiversity Expert of the study team
had conducted the program wheseas project engineer from the Project Incharge (PIC) office,
Department of Roads, provided an overview of the project. The session included a detailed
presentation by Envrionment expert of the consultant study team, followed by an open floor
discussion. Most participants actively engaged in the discussion, raising questions and providing
suggestions, The discussion session was moderated and minuted by Social Expert of the study team.
Environment Safeguard Expert and Social Safeguards Expert from Department of Roads-
Development Cooperation  Implementation Division also participated into the discussion,
Furthermore, design issees were also assisted by the consultants Team Leader for the project
construction supervision and Resident Engineer for the Butwzl-Gorusinghe road consimaction

project phase-1.

. Sammary of the public issaes and redressal status

All the issues raised during public hearing were compiled and categorically grouped together and
their addresal status in the report were prepared as presented in table 3.16 below:

Table 3.16: Summary of Public hearing issues pnd addresal status

SN | Issues Redresal section/Response
1 Existing highway should be demolished only | Addressed in section 622 18sne no 14,

—r T

2 | Cyclelane and utility duct must be provided | lmpact associated with road safety and
along the road. need of cycle lane has included in secton
4.2.1 (Tasue no 1 of operation phase) and

mitigation has addressed in section 6.2.1.
1 | There shall be pedestraion overhead crossing | It has been added into the design report

for pedestraan af Imiliva chowk.
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Issues

Redresal section Response

The length of bridge in Belgardawa River
(640+-000) be extended by 50 1o 60 meters on
the east side of the road as it is cutting the
agriculture land.

It iz under discussion and will be
finalized as per the provison of Dok and
national governing laws. However, a
culvert has been provisioned towards
esal for discharge of “the flooded water.

Extrenal drzinage for strom water management
shall be provisioned for discharge of the
US/DS discharpe into the cross-drain strucmre.

Provisoned as per the designed roport
isection 4.2.2 (2 of operation phase)

-

Inundation problem west of Chandrauta
Chowk shall be addressed and size of
the culvert in Kanchhania stream shall be

There will be side earthen drain in the
semiurban road section. The size of the
culvert has been increased into the design,

Water supply pipelines piled along the
highway shall not be disturbed without
assunng uninterrupted water supply.

Mechanism of  relocation and
maintenance has been assured section
4.2.1 (T for the impacts and section 6.2,1
{7) for the mitipation issues

Extension of six-lane highway should be done
to Buddhabbumi campus chowk (642+6007 in
the Imiliya section and further extended to the
Sub division in the Chendrauta section.

In between Imiliva and Umari Chowk
project has increased the stretch of the 6-
lane highway. However, exlension to 6-
lane from Umeri chowk 1o Sub division
is beyond the scope of the project.

Mmznmnﬂ of hathazar at Imiliva and
Chandrauta area

o

o,

lssue has been addressed at section
6.2.2 (3for operation phase,

Project shall support to the community for the
livelivood and income generation activies
including improvement of hathazer at Imiliva
and chandrauta and also give priority to the
local workers in construction.

Project has arranged to improve the
hatbaar at Imiliya and Chandrauta along
with the road construction, Similarly
pedestrian overhead bridge has proposed
at Imiliya Chowk considering the safety
aspect

11

Dilema of central line of the road at Imiliya,
Chandrauta and Balapur mode shall be
properly  addressed and damage to the
structures due to shift in the central line has to
be addressed through joint verification with
land revinwe and napi office prior to
canstruchon,

It wes committed that proper verification
will be done prior to road construction
and compentation for the lost structures
will be made available,

12

Barkalpur and Champapur area has not traced [Project will make arrangements to take the

out the road alignment info cadastral map due
to which people have been paving revenue

action of handover of the land to projects
mame in support of the locals,
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5N | Issues Redresal section/Besponse
hence project shall take initiation to make
arrangements o remove the land om their
land cwnership cartificate.
13 | There shall mot be storage of copstruction q:lkmb:- storage area as well as
material along the road specially at the market stockpiling sites will be provisioned in the
arca that detcoriates the wvisual as well as project and supervision consultant will
physical envrionmental condition, and aslso fnstruct the contractor fo mange those
obstruct the people for their activities terials at specified places.
14 | Proper consuliation shall be done to relocate [t 15 commatted to shift i in consultation
the Diar of Chaudhary community at Dumara Lilh the priest of Choudhary community

id. Public Motice

Asx per the Schedule 9 of EPR, 2077, & 7 days Public Notice was published in a Arthik Abhiyvan
National Daily (2081/10/28) Mewspaper after conducting public hearing. A public notice in format
provided in Annex XII issued by DCID (208171 04/07) was be pasted in the project area and public
places such as schools, health post and Municipality offices as well as affected ward offices and
public deeds of affixing notice was prepared. After accomplishing the decds, the public notice was
published in local newspaper and provided to the stakeholders, The suggestions and feedbacks from
stakeholders, locals ete. was collected, recorded, analyzed and included in the IEE report.
Feedbacks and comments from Municipality and DFO, Gautam Buddha were also collected.

£, Recommendation Lotter

According to the format given in Schedule 14 related to sub-rule & of mle 8 of Environment
Protection Regulations, 2077, recommendation letters were collected from Buddhabhumi and
Shivra) municiapiities as well as Division Forest Office (Gautam Buddha) (presented in Annex XITT)
and relevant issues were incorporated in the IEE report. The istues raised by the concemed
authorities have been addressed in Chapter 4 and 6 in detail.

3112 Data Analysis
Estimation of total wood volume, biomass and carbon content of a standing tree
According to EPR (2020) and Forest Regulation (2022), the total volume of a tree, along with its

corresponding biomass and carbon value, was caleulated,

Estimating wood volume: Assembling of stem and branch wood volume is the total wood velume

of a tree. Stem wood volume of & standing trees can be obtained using model (i) below {Sharma
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and Pukkala 1990),
Lo(Vi=a+b*Ln(d)* Ln .| AL SR |}

Where, a, b, ¢ = tree-based values; d = dbh, and h = total height of ree.
Recent Forest Regulation (2022) has specified similar models for branch wood volume and
corresponding biomass and carbon value estimating techniques. For biomass values Jackson (1994)
together with Sharma and Pukkala (1990} was followed,

Above Ground Biomass (AGE) =SB +BB +LB ... {ii)

Where, 5B is Stem Biomass, BB is Branch Biomass and LB is Leaves Biomass.

Biomasses of o troes was estimated using standard biomass equation and biomass tables, as
appropriate.
The collected data were analyzed using both descriptive and statistical methods. Qualitative data of
pirysical, biological and socio-economic and cultural environment were analyzed using zoftware like
M5 Excel, GIS etc.

jinal, Impact ldentification, Prediction and Evaluation
A logical, and systematic method was used for identifying, evaluating, and predicting the impacis.
The impacts were identified for the project's physical, biological, socio-economic, and cultural
environments. The following tools were used for impact identification:

®  Checklist, Key Informant Interview

* Households Survey

* Expent’s Judgement
The impacts have been predicting over a specified period and within defined area. Consequences
of environmental impacts were interpreted in terms of local, regional and national contexts. The
significant positive and adverse envirommental impacts associated with the project components
have been identified considering the impact zone, The magnriude, extend and duration of the
impacts which were categorized according to the National ELA Cuidelines, 1993 are given below:
I. Magnitude of Impacts
Low Impagy (F): If the value of the resources could be used with no or minimum

imconvenience to the public,
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M 1 f 2 If the walue of the resources could be used with

inconvenience to the public.
High Impaci (H}: 1f the value of the resources reduced far below publicly acceptable level.
ii. Extent of Impacts

Sire Specifc (551 IT the impact is limited to (he project area, then i is a site specific one.

Loeal (Lj: TF the impact of the work extends to the watershed, then it is termed as local.

Regiopal (R): If the impact of the work extends beyond the watershed, then it is tenmed a3 regional.
National {¥): If the resources are affected at national scale, it is known as a national impact.

ifi. Duration of Impacts

Short Term (8T): If the impacts last for 3 years after project initiation it is classified as short
lerm. The construction phase impacts are mostly categorized under this category.

Medivim Term (MT): An impact that continues for more than 3 vears but less than 20 vears is
considered a3 medium-term. The construction phase impacts which camy over 1-2 years of
operation phase falls under this category.
Long Term (LT): An impact that lasts beyond 20 vears is considered to be long term, The
operation phase impacts are mostly categonzed under this category,
Table 3.17: Characterization of magninsde, extend and duration

Impact Category Score
High (H}
Magninde Medium (M)

&0

0

Low [La} 10
Regional (R) &0
20

4]

20

Externd Loeal (L)

Site Specific (35)

Lomg Term (LT)

Drsrution Mid Term (MT) 10

Short Term (3T) 3
Source: Natiomal ETA Guidelineg, 1992




g T
Indtial Environmental E.mﬁgqu (IEE) for upqmmg Gorusinghe-Chandraata (19,7 Km) Road and Associated Bridges

Ry, T
31122, Si;g:niﬁi:anct of Impacts
Sfgnifficant: IT the impact is considerable and changes the baseline condition it is considered
significant impact.
[nsignificant: If the change is 50 minor that baseline condition is not affected considerably
it is called insignificant.
On the basis of expert judgment following scoring method will be used for the identification and
prediction of significance of impacts,

Table 3.18: Categorization of significance of impacts

Catepory Beore
Sigmificant {5) CGreater than 75
ModeratelyMediom Significant (MS) 45 to 75
Insignificant (F} Less than 45

Source: GESL Template for TEE of Road and Bridge Project, 2077

3.11.3. Report Preparation
The IEE report has been prepared as per the format and content given in Schedule 11 of EPE,

2020; DoR’s Template for IEE of Roads and Bridge Project and approved ToR. An exccutive
summary of the IEE report has been prepared m MNepali language for the use of local stakeholders,
DOC! Municipalities and GoN agencies.

212 Existing Environmental Conditions
The existing environmental conditions about the project area is discussed in the following sub
headings.
3.11.1. Physical Environment
. Topography

The proposed road scction passes entirely through plain terrain (eenerally varies from 100-150
masl) between its stant CH 6404000 and end at CH 659+200, The project road passes through
Buddhabhumi and Shivpur municipality crossing through rwo major settlements viz Gorusinghe
and Chandrautavia small built sections such as Imiliys, Champapur, Kharendrapur and Shivpur ete,
The Topographical Map showing the road alignment is attached in Annex XIV,



I..::-'l'__
% -H"F‘:
fo0 me
AR

Initlal Environmental Exaftination (IEE) forUpgrading Gorusinghe-Chandrautn (19.2 Km) Read and Associuted Bridges

1. Geology

The road aligneent falls on the sediment of the Gangetic Plain {Upper Terai). The area consists of
coarse sediments developing gently sloping surface toward south, Soils along the road section are
mostly of recent alluvial deposits, represented by silt, clay, gravel also including boulder and
cobble. Soils are mostly stable, but it is possible to occur erosion mostly along river banks. The
project site is in plain arcas and no slides and unstable areas can be found it this project site. The

geology and scil type map are shown in figure 3-8 and 3-9 respectively.
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Figure 3-8; Geology map of the project anea
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Figure 3-9: Recent Alluvial soil found in the project area
3. E-E:Ilmicll.‘f

In Nepal, specific standards for constructing large infrastructures to withstand seismic remors have
not yet been developed. However, the national building code published by the Government of Nepal
can be used as general guidelines, According to Bajracharya (1994), the Nepal Himalaya has been
subdivided into five scismic zones (Zonel, Zone 2, Zone 3, Zone 4, Zone 5) with relation to the
seismic hazard {(Low, Moderate and High). The road alignment fzlls in the seismic low to moderate
hazard area (Seismic zone 3 to 4). The Peak Gravitational Acceleration (PGA ) value in the project
area ranges from 0.093 to 0.115g (Figure 3-10).
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Figure 3-10: Peak ground acceleration map of Nepal indicating project area
4. Hydrology (flood prone area, stream, river, existing drain facilities)

There are three major bridges, eight minor bridges and 69 box culverts as well az 7 pipe culverts
for draining water downstream i.e towards south, These rivers are of local origin i.e. are originated
from Churiya hence have high discharge only duning monsoon, Among them Bhargardawa river
i the largest one and prone to splash Aooding during intense rainfall. Apart from it, other bridges
are sufficient 1o hold floods. Most of the section lies in high land arca hence do not have water
logging issues. Furthermore, Champapur and Chandrauta are low level arcas and have reported
waterlopging issues in some locations during monscon. There should be special arangement
requirements to drain the discharge completely downstream of the road so that the road remains
safe for the project. Catchments of the project area have been delineated by GIS and checked by
overlapping them en Google Earth Professional. Figure 3-11 shows the catchment area of the river
of the G road.
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’

Table 3.19: River and rivulets across the road

Figure 3-11: Catchment area of rivers of Gorusinghe-Chandrauta rosd

| Ealsting Strocture Proposed Structure =~
5.y ““i . Spam | Skew Framusl ol “; Chear| it
N MEEE| Arrangement | Angle ' fam]
dis span| {(m}
I [od0H262 3xzl r Retaen + Mew Z-lane | BROC Infegal bridge 3 i | 11.75
hiadge with Pile foundation
2 | 41+637 [xA.8 gl Reconsinciion RCC Box 1 T 1L3+2
o +11.5
3 {642+ 99 1x64 g Reconstruction RCC Box 1 10 11.5+2
4115
] Retuin+ New 2- | Box Briclge aith Micoo
4 [ G4B+157 Ix 156 s lane briclge Pile foundation 1 126 11.75
: RCC Integral bridge
i Ratain + Mew 2-
| ; ;
3 | hdR+56] Ixzl 1 lins hridoe with Pile fmmdabion i el | 11.75
Retmin+New 2- | Box Bridpe with Micra|
v | 640+257 1x17.4 i lane bridge Pile faundazion 2 | 77| 117
e %63 T Recorstruction RCC Box L | 7 | 1l5+2
+H1.5
& 1a31+614 ix7.15 i Reconstruction RCC Boy | 15 15+12
tl .3

a0

Source; Design Report of the Project, 2025
*The width provided is the total width of the deck at LHS & RHS along with median,
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3. Land Use Pattern

The land use is predeminantly agriculmral, rural and forest section except few settlements. The whole land
use patiern in the project area is shown in figure 3-10, The eatire road section lies within the RoW of DOR
and there is mixed land use pattern along the both side of the road. Several fuel siations exist in the entire
projectcomidor, Along the project road, there is major parts of community manoged forests. Several numbers
of public utilities likc electric poles, solar poles, cable, telephone and internet cable, water pipe line eto.
either rumning parallel or crossing the project road at different locations. In addition, several crossings of
clectric cables including high-tension line are common in the road section. During reconnaissance, it has
also observed that Crptical Fiber Cable (OFC) lines of different telecom compuniés are runming parallel on
either left or right side of existing road.

Figure 3-12: Land use pattern of project area
There will be no need to acquire new land for upgrading the road as it already has its 50 m RoW. The land
use is predominantly agricultural and rural except at forest area. There is mixved land use pattern along the
both side of road, Most of the land around the existing road is barren land. Proposed formation will extend
to 24 m at rural and forest area similarly will occupy entire RoW especially at urban areas with dense
settlaments at Tmiliva and Chandrauta seetion. The details of land use pattern in the project site are prosented
i Talde 3.20
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12 Significance of Impacts
Significant: 1f the impact is considerable and changes the baseline condition it is considered
significant impact.
Insignificant: If the change is so minor that baseline condition is not affected considerably
it 15 called insignificant,
On the basis of expert judgment following scoring method will be used for the identification and
prediction of significance of impacts.

Table 3.18: Categorization of significance of impacts

Category Seore
Bignificant (5) Greater than 75
Moderately/Medium Significant (MS) 4510 75
Insignificant {T) Less than 43

Source; GESU Template for IEE of Road and Bridge Project, 2077

A1L3. Report Preparation
The IEE report has been prepared as per the format and content given in Schedule 11 of EPR.

2020; DoR’s Template for IEE of Roads and Bridge Project and approved ToR. An executive
summary of the IEE report has been prepared in Nepali language for the use of local stakeholders,
DCC! Municipalities and GoN agencies.

3.12 Existing Environmental Conditions
The existing environmental conditions about the project area is discussed in the following sub
headings.
3.12.1. Physical Environment
1. Topography

The proposed road section passes entirely through plain terrain (generally varies from 100-150
mazl) between its start CH 6404000 and end at CH 659+200, The project road passes through
Buddhabhumi and Shivpur municipality crossing through two major settlements viz Gorusinghe
and Chandrautavia small built sections such as Imiliya, Champapur, Kharendrapur and Shivpor etc,
The Topographical Map showing the road alignment is attached in Annex X1V,
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2. Geology
The road alignorent falls on the sediment of the Gangetic Plain (Upper Terai), The area consists of
coarse sediments developing gently sloping surface toward south. Soils along the road section are
mostly of recent alluvial deposits, represented by silt, clay, gravel also including boulder and
cobble. Soifs are mostly stable, but it is possible to occur erosion mostly along river banks, The
project site is in plain aress and no slides and unstable areas can be found it this project site. The

geology and soil type map are shown in figure 3-8 and 3-9 respectively.

} 1 I ﬂ Illrl
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—

Figure 3-8: Geology map of the project area
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Figure 3-9: Recent Alluvial soil found in the project area
3. Seismicity

In Nepal, specific standards for constructing large infrastructures to withstand seismic tremors have
not yet been developed, However, the national building code published by the Govemnment of Nepal
can be used as general guidelines. According to Bajracharya (1994), the Nepal Himalaya has been
subdivided into five seismic zones (Zonel, Zone 2, Zone 3, Zone 4, Zone 3) with relation to the
selsmic hazard (Low, Moderste and High). The road alignment falls in the seismic low o moderate
hazard area (Seismic zone 3 to 4). The Peak Gravitationsl Acceleration (PGA) value in the project
area ranges from 0,095 to 0.115g (Figure 3-10).
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Figure 3-10: Peak ground acceleration map of Nepal indicating project area
4. Hyvdrology (Nood prone area, stream, river, existing drain facilities)

There are three major bridges, eight minor bridges and 69 box culverts as well as 7 pipe culverts
for draining water downsiream i.e towards south. These rivers are of loczl origin i.e. are originated
from Churiya hence have high discharge only during monsoon, Among them Bhargardawa river
15 the largest one and prone to splash Mooding during intense rainfall. Apart from it, other bridges
are sufficient to hold floods. Most of the section lies in high land area hence do not have water
logging issues. Furthermore, Champapur and Chandraota are low level areas and have reported
waterlogging issues in some locations during monseon. There should be special amangement
requirements to drain the discharge completely downstream of the road so that the road remaing
safe for the project. Calchmenis of the project area have been delineated by GIS and checked by
averlapping them on Google Earth Professional. Figure 3-11 shows the catchment area of the river
of the GC road.
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Figure 3-11: Calchment area of rivers of Gorusinghe-Chandrauta road

Tabhle 3.19: River and rivalets across the road

Exiisting: Struciure Fropesed Strochire
gl LA Span | Skew Proposal ol ks Width™*
N[Chalnage| o\ rangimest | Amgle Tope o el oy
: span| _(m)
1| 6404282 Ixzl ° | Retsin+New 2-lane] RCC Integral bridge | 3 | 2 11.75
buridge with Pile foundation o
2 | 6414637 I =B 20 Reconstruction RCC Bom 1 7 115+2
#11.5
3 [642+159 1x6.4 ¥ Rleconstuction RCC Box ] 10 | 115+2
+11.5
Fetain + New 2. | Box Bridge with Micro
4 |648+157 Ix 126 ae Lane bridge File fonmdarion I 124 [1.75
B RCC Imiegrl bridge
Retain + New 2-
s | Gag 561 321 0 v with File foundation | 3 | 20 | 1175
Retain +MWew 3- | Bax Bridge with Micro
6 | 6404257 Ix17.1 i lane bridge Pile foundation 2 | 17| L3S
7 | 6504768 156, 18 Reconstruction RCC Box 1 |7 | 1s+2
+11.5
8 1651+614 txT.13 Ug Reconstruction RCC Box I | 75 | 115432
+L1.3

Source: Design Report of the Project, 2025

*The width provided is the total width of the deck at LHS & RHS along with median.
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5. Land Use Pattern
The land use is predominantly agricultural, rural and forest section except few setilements. The whole fand
use paliern in the project ares is shown in figure 3-10, The entire road section lies within the RoW of DOR
and there i3 mixed land use pattern along the both side of the road. Several fuel stations exist in the entire
projectcorridor, Along the project road, there is major parts of community managed forests, Several oumbers
of public utilities like electric poles, solar poles, cable, telephone and internet cable, water pipe fine etc.
either running parallel or erossing the project road at different locations, In addition, several crossings of
electric cables incleding high-tension line are commeon in the read section. During reconnaissance, it has.
also observed that Optical Fiber Cable (OFC) lines of different telecom companies are running paralle! on
either left or right side of existing road.

=l __!l!hllui St

Figure 3-12: Land use pattern of project area
There will be no need to aequire new land for upgrading the road as it already hag its 50 m RoW. The lind
use is predominantly agricultural and rural except at forest area. There is mixed land use paem along the
bath side of road. Most of the land around the existing read is barren tand, Proposed formation will extend
i 24 m oot rural and forest area gimilardy will occupy entire RoW especially at urban areas with dense
sertlernents af Imiliy= and Chandrauta section. The details of land use patiern in the project site are presented
in Tale 3.20
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Table 3.20; Chainage length (m) land use pattern

LHS Average RH= Average
Chainage Dominant Land Use | Length Chainage inant Land Length
From To (m) [From |[To Use
G40H200 | 6404290 | River a0 HA0--200 A40H-290 River o0
G40+2090 | 6404400 | Barren land 11 G020 640420 Barren land 150
6404400 | 640500 | Setlement 100 | 640-440( 640+500 Agricultural land | 60D
=500 | 6414500 | Bamen land 1000 405000 641+500] Barren land FO00
641+500 | 641+540 | Agricultural land 40 641+3500 642+000 Barren land T
641+540 | 641+800 | Barren land 261) 642+000 £42+200] Agricultural land | 200
641+800 | 6424300 | Agricultural land | 500 6424200 642930 Barren land 730
Ga2+300 | 643+650 | Barren Jand 1350 6 2+930 643+200) Barren land diacent 270
idjacent to forest o forest
6434650 | 643-+000 | Forest Area 250 E43=200) 643+740! Forest Area 540
E43+000 | 6444510 | Apricultural lard 610 6347400 644-+300] Agriculural lind | 200
644510 | 6454000 | Forest Arca 490 644+300 644+500) Barren land 20}
E45+000 | 645+210 | Barren land adjacent | 210 G44+500 G44+T000 Forest Area 20
io forest
G45+2 10 | ad5+400 | Forsst Area 180 G4 T00 G450 Barren  land a0
N adjacent 1o forest
643+400 | 6454660 | Barren land adjacent | 260 G 5+400 6454860 Forest Aren 460
fiy foreest
6455660 | 645-+800 | Forest Ares 140 | 645+860) 645+520) Barren  land | 2660
adjacent o forest
G45+800 | S45+900 | Barren land adjacent | 100 GABH520 H48600 River 200
to forest
Ga5+000 | 647700 | Forest Aren 1860 B4B4E00 6404080 Barren land 480
adjecent o forest
E47+T60 | G4EHI50 | Barren land adjacent | 290 GA0HEH 6494260! Forest Aren [R
Ty fiorest
648+050 | edB+520 | Forest Area 470 G260 6494330 Barren land T
648+520 | 6484600 | River 80 645+3300 645+800f Forest Ares 470
G4EH600 | 649+ 100 | Forest Area S00 64942000 £50+0001 Barren land 200
649+100 | 6350+000 | Barrentand adjacent fo HH) G0N G50+-440] Vegetation 440
Torest
6504000 | 650+100 | Barren land 100 G50+-440| 651+100] Agriculuzal land | 660
650100 | 6504440 | Vegetarion 340 | 651+100] 652+300] Barren land 120
630+440 | 651+100 | Agricaltural land 660 652+300) 632+504) Apricultural land | 200
8314100 | 6514600 Barren land SO0 G52+500 £53+800| Barren land 1100
651+600 | 652+040 | Apricultural land 440 653+600 £54+800 Barren adjacent to | 1200
seftlement
| 652+040 | 652+150 | Vegention 110 654-+800{ 654+040] Vegetation 140
G32+130 | 652+200 | Barren land 50 654-+840) 658-+000] Agricultural land | 3060 |
652200 | 6524330 | Vegetation 130 658000 655+300) Barren  adjacen | 1300
. to setthement
632+330 | 652+840 | Barren lamd 510 658+300 659+5T0 Apncultural land | 270
652+840 [ 652+010 | Agricultural land il GAIE5T0 S60-000 Barren lamed 430
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LHS Average EHS Average
Chainage Dominant Land Use | Length {Chainage Dominant Land Length
From To (m) |From |To Use

Adjacent 1o
settbernent
6524010 | 6534200 | Barren |and with 290 EEEI-«DD(I‘ GHHOIE Agricultural land | 38
sparse vegelalion N
653+200 | 6544800 | Barren land adjacent | 160
Lo segtlerment

A54+800 | 6544940 | Vegetation 140
G55+ | 655+700 | Barren land Tl
B35+T00 | 6354000 | Vegetation EEH:I
GI5+000 | 6554570 | Apmeultural land 70
6554470 | 6564160 | Barren land 190
B56+160 | 656+240 | Pond (Water Body) | 20
B56+240 | 636+400 | Agrcalural land 160
b6+ | 6564500 | Settlement 100
BEE-HS00 | 6584600 | Agricultural land 210
B3E-HE00 | 6SE+T) | Sedrlernent 100
GEE-HTO0 | 6594270 | Apmcultural land 570
659+270 | 655+340 | Barren lznd T
630+340 | 659+830 | Agricultural land 450
6504830 | 659040 | Settlement 110 Source: Field Swrvey, 2024 and Google Map)
594040 | 660+038 | Apricultimalland | 98 2021

The deminant existing land use along the northern and southem sides of the Right of Way (RoW)
of the highway has been summanzed based on the linear distribution of land within the corridor.
On average, the existing road and associated structures occupy approximately 15 meters (7.5 melers
on each side) of the RoW. The remaining 33 meters, out of the total 50-meter RoW, have not been

afilized to date and will be used for the proposed road upgrading. This expansion will require new
land acquisition, which may place additional pressure particulardy on forested and semi-urban areas,
where land use changes have so far been minimal, The anticipated land use changes within the
RoW for the road expansion are summarized below:

Table 3.21: Land cover of the RoW except existing use

Pn‘i_l use Area in ha %% of land cover
orest 27.10925 4060
Agriculiural land 1603175 24.01
[Barren land 1 5. 20050 22.77
[Bettlement 746375 1118

ater Body 0.96075 | .44
(Total 66 TRE00 | 100k

Source: Field Survey, 2024 and Google Map, 2021
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6. Climate

The proposed project area lies in Terai region with tropical climate zone. Due to major difference
mn maximum and minimem temperature, summer is very hot whereas winter is foggier and colder.
Bascd on the climatic data from World Weather Atlas, average daily temperature renges from
11.5°C (53.2°F) to 39.8°C (103.6°F) with the lowest temperatures occwrring in January and peak
temperatures in May in Kapilvastu district. Similarly, humidity varies from 25% in April to 68%
in July and August, Average daily rainfall ranges from a paltry 1 mm (0.04") in Movember to a
considerable 248 mm (9.76%) in July, In the similar manner, about 0% of the total rainfall occurs
in rainy season having average annual rain fall of 1699.6 mm. January proves 1o be the drdest month
with just 2.8 days of minfall, while July has the maximum hazard of rain with 23.8 days.

A. Temperature and Rainfall of Project Area
Temperature and rainfall data of Kapilbastu (Taulihawa Station) was collected from Department
of Hydrology and Meteorology (DHM). Based on the available data, the average maximum and
minimum temperature of the Taulihawa station was measured to be 30.93°C and 18,79"C,
respectively. The average annual rainfall in Kapilvastu Distriet is 1,622 mm ( Table 3.22),

Table 3.22: Annual rainfall and temperature of the project arca

Rainfalls {mm) Temperature (°C)
Station Name filia Average Min Average Max
- v F
P, AR e Temperature ('C) | ‘Temperature (*C)
IE'EI!'ihEWE 071& I,62} 1411 18.79 0,93

Source: Depariment of Hydrology and Meteorology, 2024
7. Landslides and Slope InStability

The proposed road section lies in flat terrain from Imiliva to Chandrauts where no issue of slope
stability exits. However, embankment erosion has been occumred duc to flood in the dver and
streams, The Bargadawa river basin is the largest one in the project alignment where frequent flash
floods occur as the caichment response to high intensity and short duration precipitation is swift,
leading to flooding and water-logging downstream.,

8. Alr Quality
Bascline Air Quality of the project area is given in Table 3.23 and the Lab analysis report for air
quality is given in Annex IL It is noticed that all the monitored parameters were within National Air
Cuality Standard (NAQS), Ministry of Forests and Environment, 2012,
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AT T
Table 3.23: Baseline Air Quality Wﬁging time)
Dserved Yaloe Toleranee Limit
(National Air
Quality Standard,
M. . Ministry of
Parameters | Unit M M2 N3 Bosrids aad Remarks
Environment,
_2012) (ugim3}
1, | TSP (ugm3) | 110 |75 85 | 230 Exceeding the limit
1. | PMID (pgm3) |70 |55 65 | 120 Exceeding the limit
1. | PM235 (ugm3) |25 |15 20 |40 Exceeding the limit
4, 802 | (pg/m3) | ND. | N.D. N.D. | TO Within the limit
5, NO2 {pgmd) | ND, | ND. ND. | 80 Within the limit

Field survey: Laboratory report, 2024
Nate: N.D.: Not Detected, Where; M 1- Imiliva, M2- Jwai Khola, M3 — Chandrauta

Table 3-23 represents 24 hours air quality monitoring data. The main source of air pollution within
project area is vehicular emissions, construction activities, industrial pollution, loading and
unloading of sand from nverbeds. Dunng construction phase, dust level 1s expected to be high due
to construction activities, transportation of construction material, loading and unloading of

construction material, excavation of s0il and movement of vehicles & eguipment.

9. Nolse Quality

MNoise Level of the project area as measured in three different locations viz Imaliya settlement,
lawai khola and Chandrauta settlement along the road and presented in Table 3.24 below, It is
noticed that both sound level as well as equivalent noise level at are higher at Chandrauta chowk
than in other places. The maximum noise level is in Chandrauta and minimum is in Jaswai river.
It is found that all the three dfferent locations have not exceeded National Standard for Noise Level
2069 for urban residential area and was within the renge of commercial ares, Measured noise level
in other places was within urban residential area. Some sensitive receptors like school, health
center exists along the road similarly the road alignment passes close to three major settlements
namely, Imaliya, Chandrauta here sound level is within national standard. Peak noise is recorded
when vehicles {mainly trucks and buses) blow pressure hom and the impact is high at night when
background noise is low,
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Table 3.24: Noise Level within Project Area

SN Name of area Imiliva Jawai River Chandraunia
1. | GPS MW27°39.593° MN2T*38. 900 W27 Gaen
EQ§2°59.607" E082°54.609° EgZ"5] 859"
2. | Start time 2024-11-24; 10:30 2024-11-24; 10:30 | 2024-11-25; 10:30
3. | End timwe 2024-11-25; 10:30 2024-11-25; 10:30 [ 2024-11-26; 10:30
Noise level dB{A)
4. | Maximum T2 55 T
5. | Minimuam 43 35 45
Equivalent Noise dB(A) O
6, Lﬂ]%}.l 6 32 T0
7. | Leginigho | 53 40 55 i

Source: Field Measurement and Lab Analysis, 2024

Table 3.25: National Ambieat Sound Quality Standard, 2012 and WB-EHS Standard 2007

N Area/Fone NASOS limit (dBA) WB-EHS limit (dBA)
Day Night Day Night
1 Commercial | 75 70 70 T0
2 Besidential 05 54 55 45

Movement of heavy vehicles and use of machinenes'equipment and construction activities during

construction phase will increase noise level in the project area.

10. Water Quality
Surface water quality of the three rivers where major bridge construction has to be done wers
monitored and result of surface water quality is presented in Table 3.27. The different parameters
like pH, Temperature, TDXS, Electrical conductivity, COD, DO, TSS were measured. All water
quality parameters were compared with the national drinking water quality standard for industrial
release and found that none of the parameters exceeded the permissible standard value of potable
water. The Lab analysis result for water quality is presented in Annex [

Table 3.26: Water Quality of surface water body along the Projeet Area

NWOQS | Belgardawa Jawai River
| Cabegery Parameters | Method | (MOE river ver
N,
2010)
450
1. pH 4] 5.5-9.0 2.0 7.6 7.5
HB
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g
Physi cal AP
HA
230
edition
2, Temp. °C | Thermom - 300 21.7 216
eirig
2540 C.
23
edition
Electrical
4, Conductivibyi 240 C. 1.449 528 730
% APHA
edition
Toial
3 Suspended | Filtration 50 0041 25 18
Solids,
Chemical | TSS
(mg/L)
Chemical )
6 Oxygen nand B 38.68 65 75
Demand i
e
(mgL) e,
hiod
Dizsolved Idomet
7. : i ,
s e 107.52 7.88 782
(mg/L} method
Source: Field Measurement and Lab Analysis, 2024
11. Soil Quality

Baseline data on soil quality of the near from the bridges and agricultural lands i given in Table

3.27 Lab analysis report of these soil samples is given in Annex I

Table 3.27: Soil Quality within Project Area

SN. | Soil Test Method Eﬂ;a::r“n Pg?;’ N‘E;:’"
L. pH Electrometric 8.3 80 T

2. | EC(psicm) Electrometric 89 300 114

3, | TDS (ppm) Electrometric 49 162 64

a7




R TS

Inital Estvironmental Exsmination (EEVfev4iegsg Gorvsinghe-Chandrauts (19.2 Km) Rosd and Associated Bridges

4. | SOM (%) Walkly and Black 1.72 1.49 131

5. | Nitrogen [%) Kjeldhal 0.073 0.041 0.035
| 6. | Phosphorus (Kg/Ha) | Modificd Olsen's 31.79 38.68 33.68

T Potassium (Kg/He.) Ammonium Acetate 161.88 107.52 134.40

Source: Field Measurement and Lab Analysis, 2024
For the proposed project, different associated‘ancillary facilities are required like contractor and
labor camps, construction yards, stockpiling yards, quarry and berrow pit sites, crusher plant sites,
hot mix plants, batching plants ete. Haphazard disposal of wastes (both solid and liquid), leakage
of oil and grease from construction vehicles, machineries and equipment, inappropriate storage and
handling of chemicals etc. can contaminate soil, surface water and ground water during
construction phase.

58



Imitial Environmenial Examination {IEE) ia%ﬁ_igﬁmln@e—nmm (19.2 Kmj} Boml and Associnted Bridges
12. Existing and Predicted Traffic Volume
As per Detailed Design Report 2025, taffic data was collected for regular seven days at two

locations (via Imliva and Chandrauta) along the road sections. The representative Average Daily
Traffic (ADT), expressed as numbers of vehicles are given below Table 3.25:

Table 3.28: Traffic Count Resalt (ADT)

UF IMrectlon DN Diirection
Vehicle Type At Imiliya | At Chandrauta | At Imiliva | At Chandrauta
En,..- . i i 1,628 (¥ 1645 630
Liilicy vehicle (Pickups, 4WIN 295 247 Rud 167
Minibus, Matatu A50) 300 466 315
Medium bus of coaster 483 237 437 205
Large Bus, coach (1 230 S 304
:I_JghtTrucl_:. (Dhmas, ete} @ 7 506 230
Heavy truck {Fuso 10- tyre, otc) 108 o AGH 148
Multi Axle 259 SRS 71 617
Motor Cycles 7,983 2,541 8140 | 2,782
Tracter-Tratler 145 122 128 1534
Total 12821 | 5301 13403 5781

Sowrce; Detailed Design Beport, 2025
On the basis of this data, past trend, and scasonal vanation factor the design has estimated Annual
Average Daily Traffic (AADT) at two [ocations of road sections. Estimated AADT for base year
{i.e. 2024) is given in Table 3.29.

Table 3.2%: Traffic Estimation for Base Year

Vehicla Tygie UF Direction D™ Direction
Imiliva |Chandrawtal Imiliva | Chandravta
Car 1514 585 1.531 586
Utility vehicle (Pickups, 4W) TH 725 511 183
Minibus, Matam 419 287 433 293
M edium bus of cosster g 220 $06 191
Large Bus, coach 564 214 SOE 283
Light Truck {Dynas, cic) 6 &7 264 714
| Hoavy truck (Fuso [0-tyre, efc) 284 311 249 324
Multi Axle 241 544 252 574 |
Mator Cycles 7424 2,363 7,570 2587 |
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Vehicle Type

Tractor-Trailer

Total

UP Direction DN Direction
| Imiliya | Chandrauta| Imiliya | Chandrauts
135 113 14 143
11925 4930 12464 5377

Source: Detailed Design Report, 2025

Traffic forecast for different section of the GC road was made focusing potential traffic congestion
junction specially in Imiliya and Chendrauta chwaok. Projection of catogerical traffic volume for

next twenty year including consequtive five year starting with 2024 were made and presented in

3.30

Table 3.30: Traffic flow projection at Major junctions

At Imiliya o
Vehicle Type ik} pilr ] 2034 2039 2044
Car 1514 3308 8070 11,71 16 443
Utility vhicle (Pickups, 4WD) §32 2,194 2.1 3261 1,846
Mimibus, mataty 419 1,185 1,538 1544 2,386
Medivum bus or conster 449 [,271 1,650 2085 2,550
Lacge Bus, coach 563 1,554 2070 2617 3211
Light Truck {Trvnas etc) G4 ing 207 250 205
Medium Truck {Lories, etc) 284 748 920 LIl 1310
Heavy truck (Fuso 10-tyre, etc)_ 241 636 783 045 1115
| Truck Trailer and Semd Trailer 7424 19575 | 24092 25,087 34,312
Motor Cycles 135 238 317 409 512
Bicycles 0 0 0 0 0 |
Tatal Vehicles 11925 | 32917 42347 44437 | a6641
Tatal PCUs W07 | RI246 | 102233 | 106797 | L1157
At Chandrauta
Vehicke Tvpe 2024 2029 2034 39 2044
Car 584 2.075 3,154 4 500 6428
Litility vehicle (Pickups, 4WD) 225 547 734 BRT 1,046
Minibus, matam 287 819 1063 [.344 1,649 |
Medium bus or coaster 720 628 815 1,031 1,265
Large Bus, coach 4 Glo 791 1,000 1.228
Light Truck (Dvnas, elc) 67 178 219 264 3]
Medium Truck (Lorries, sic) 311 B4 1,014 1224 1444
Heavy truck (Fuso 10-tyre, eic) 544 1443 1,775 2143 | 2528
Truck Trailer and Semi-Trailer 2363 6,266 7,711 8,310 10,983
Motor Cycles 113 201 267 345 431
Bicycles 0 0 i} il 0
Total Vehicles 4.930 6668 8,587 12304 12,952
Total PCUSs 12555 | 16,933 21,735 3040 | 32545

1]

Source: Detailed Design Report, 2025
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13, Green House Gas (GHG) Emission Analysis for GC Road

Foad construction contributes to greenhouse gas (GHG) emissions through various activities,
including site clearing, subgrade preparation, material production, transportation, construction,
supervision, and maintenance. Recognizing the impact of these emissions, particularly those
embodied in key materials like asphalt, concrete, and steel, state fransportation agencies are
exploring strategies to reduce the life cyele GHG emissions of highway infrastructure, These efforts
aim to address the significant upsiream emissions associated with material production and mitigate
the challenges posed by global climate change.

Research has suggested that the life-cycle GHG emissions associated with building roads can
account for 10-20% of the emissions associated with the lifetime usage of the road by vehicles
(Chester and Horvath, 2009, Noland and Hanson, 20115},

The GHG emission calewlation from construction phase was done considering the material
guantities required for the proposed GC road. The major materials required for construction are
Soil, Aggregate, Bitumen, Cement and Steel etc. The emission factors used from “Guidelines for
estimating greenhouse gas emissions of Asian Development Bank projects: Additional guidance
for transport projects™. COy quantities calculated refers to the embodied carbon in construction
materials. The emission factors and quantities of Kg CO; equivalent obtained indicate that Cement
znd Steel have more carbon embodied amaong construction materials, This also indicates a greater
number of structure occurrence in the proposed road project. The estimation of GHG duc to
construction material is given in Fable 3.31.

Table 3.31; Estimation of GHG Emission by Construction Material Requirement

Material | Unit ?E‘:I:::f; Uit couversion qu]fvﬂ‘m ' Emission Tactor
Sail Cum | W2820.18| 169707632171 | 3.394.152.64 | 0.002 ke OOz per kg
Sheel T 3,181.79 3. 181,794.22 4 545 41956 | 1.460 k§ Ok per ls;E
Apgregale | Cum | S48477.77| 142604219671  5.704,168.79 | 0.004 kg COn per ke
Bitwmen Tain 5445073 5,445 92518 150.431.13 | 0066 kp COy per h‘.g
Cement | Ton 40,063.26 4006326176 |  30,528,205.46 | 0.762 kg CO- per kg
Sand Cum | 34,163.04 61,403,479 24 122,986.96 | 0.002 kg CO; per kg
Total 44 754 364 54

Or 44,754 Tons

Source: Detailed Design Report, 2025 and Calculations from ADE Gundelines
1
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As a whole, roadway construction only makes up a small part of the energy use of a roadway
througheut its lifetime than roadway traffic in operation phase. Apart from the fiael nged during the
actual pavement placement, energy is required 1o produce and refine materials, transport materials
and equipment, and eventually to dispose of the roadway. Estimation of the same for proposed GC
road construction is given in 3,32:

singhe-Chandrauta {19.2 Km) Read and Associnted Bridpes

Table 3. 32: Fuel Requirement for Construction Activities and related GHG Emission

z Fuel Quantity | GHG Emission™
8. N#. | Deseription lfl.-lttr?- Diesel) | (Tons COy)

1 Zile Clearance 27867 (1835

2 | Earthwork 19.247.02 43.776

3 Sub base Course & base Course 13,977.33 1541

| Bituminous Course 2364531 50933

5 | Culvers 700701 17.782

fi Bridges & Underpasses 0,528.31 34,147

7 | Drainage & protection Warks 6,374.97 [6.155

B__| Reinforced Earth Wall & Retaining Wall 9,084.45 23.022

G | Traffic safety ltems 30,454,09 TA.645

10 | Toll Plaza & Mise, ltems 50708 1.285

11 | Best Arca 2,224 B8 5618

12 Extra for miscellancous items 1213907 30, Tad
Total 133,479.10 33839

*Emission Factor for Diesel fuel considered as per below
Source: Detailed Design Report, 2025 and Calculations from ADB Guidelines

14. GHG Emission due to Tree Felling and Carbon saving due to Tree Plantation

A tree has the ability to provide an essential of life for all living things on our planet — oxygen, and
the power to remove harmful gases like carbon dioxide making the air we breathe healthier, When
you look at a tree, note that about five percent of the tree is comprised of its leaves, 15 percent its
stems, 60 percent goes into its trunk and 20 percent is devoted to ils roots.

Through the photosynthesis process, leaves pull in carbon dioxide and water and use the encrgy of
the sun to convert this into chemical compounds such as sugars that feed the tree. But as a by-
product of that chemical reaction oxygen is produced and released by the tree. It is proposed that
one large tree can provide a day’s supply of oxygen for up to four people. As per American Lung
Asgociation an adult human requires about 378 Liters of pure oxygen per day. Hence, 4 tree can
provide up to 1314 liters of Oxygen per day, The mass of | liter of oxygen at standard conditions
of temperature and pressure is |.43 gram. o, a tree can produce shout 2.16 Ke oxygen per day,

62



Initial Enviranmental Examinarion (IEE) forgi giSoskinghe-Chandrautn (19.2 Km) Road and Associsted Bridges

Frprae®
Trees also store carbon dioxide in their fibers helping to clean the air and reduce the negative effects
that COy could have had on our environment. According to the *Arbor Day Foundation”, in one
year a mature tree will absorb more than 4% pounds of carbon dioxide from the ammosphere
depending on a lot of factors (i.e, the tree's size, species, and the amount of sunlight it receives e1c.).
Hence, one tree can absorb approximately 25 kg of COg per year.

From the above studies and facts, following measurements were observed;
Total number of Trees and poles to be cut in the proposed project: 9808

» Decrease in CCh absorption due to loss of Trees; 9808 x 25 = 2,45,200 Tons'year
o  Decrease in Oxygen production due to Tree logs: 9808 x 2,16 x 365 = 77,32,627.2
Tons/vear
In lieu of xxxx number of trees to be felled 1:10 (ten trees planted against one tree felled as per
GON requirement) number of trees are proposed o be planted. The loss of trees from RoW will be
compensated as per mules of Government of Nepal

s Total CO; absorption due to plantation of Trees: 9,808 x 25 x 10=24,52,000
Tonsvear

» Total Oxygen production due to plantation of Trees: 98080 x 2.16 x 365 =
77,326,272 Tons/year

15. GHG Emissions in Operation Phase of GC road Project

Greenhouse gasses (GHG) are generated from different sources. GHG emissions can be attribuled
to several areas such as transportation, residential, industrial and commercial sectors. It is stated in
the same source that Carbon dioxide (CO;z), methane (CHy), nitrous oxide (N20), and Fluorinated
gases are the major GHG emissions through human activities. Among those, CO: is the most
widespread GHG components, and among all factors, the transpartation sector is the largest emitter
of CO;,

In the transportation sector, factors that may affect the amount of GHG emissions include, but are
not limited to, wehicle type and size, ambient temperature, traffic flow, fuel type. freguent
deceleration and scceleration and vehicle speed. Pavement characterisiics in term of pavement type
and roughness could affect some of these factors. According to some studies, roads with lower IR1
values have relatively higher mean speeds, resulting in less CO: emissions, This relationship was
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detected for speeds Jumm]:h. it is interesting to note, however, that for speeds higher than
50 mph, emissions increase with higher speeds.

In this report, the GHG Emission estimation was conducted using different variables i.e. Traffic
data forecasting, Vehicle type, fuel used & efficiency, vehicle speeds, Road condition #te. The
Emission factor considered from “IPCC Guidelines for National Greenhouse Gas Inventories”. The
emission factors should assume that 100 percent of the carbon present in fuel is oxidized during or
immediately following the combustion process (for all fuel types in all vehicles) irrespective of
whether the C0); has been emitted as OOy, CHy, CO or NMYVOC Or 85 particulate matter. The default
CO2 emission factor is given in 3.33.

Table 3.33: Road Transport Default 0, Emission Factors

Fuel Type Default Lower Upper
Mutor Gasoline (kg/11) 69300 67500 73000
Gas/ Diesel Oil (kp/T)) 74100 72600 T4RO0

Source: IPCC Guidelines
The GHG emission cstimation was done on the basis of Emission factors and Foad Condition- Fuel

efficiency estimation forecasting on “with” and “without project” scenarios,

Under “without project” scenario, the Road condition - Fuel efficiency will deteriorate in coming
years along with increasing traffic. There would be periodic maintenance work, which i also
considered in estimation,

Under “with project” scenario, the Road Condition-Fuel efficiency will be very good after
construction period. Which in result, will be aiding in saving of carbon emission significantly. The
periodic maintenance work is considered in this estimation as well,

It has been clear from the emission estimation study below that if the project is procesded it would
result in significant carbon saving with the period of ime against “without project”.

16. Solid Waste Management Scenario

It 1s recorded that samong surveyed household, 84.2% of households produce solid waste of less
than 25 kg per year and 12.2% of households produce solid waste in between 25 to 50 kg, 2.1% of
household recorded waste quantity greater than 50 kg

It is recorded that 54.1% of the household bum wastes. As per national guidelines burning of waste
is stnictly prohibited. Similarly, 6.3% of household burry solid wastes and 39.6% households

manage wastes by other means.
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17. Waste Water Management

It is noticed that among surveyed household, 30.1% of households discharge waste water and

sewnge on septic tank/soak pit, 24.4% discharge waste water and sewage on barmren land and 20.6%

household discharge waste water and sewage on upland,

18. Sources of Alr Pollution
It is moticed that 72.8% of the respondent have mentioned vehicle smoke as major source of air

pollution within the locality, Similarly, 18.2 % have mentioned dust blowing due to the gravel road
as major source of air pollution, 7.6% respondent have mentiened buming of honsehold waste and

1.4% replied it is smoke from factories that has been emiiting as major source of air pollution.

19, Major Sources of Surface Water Pollution
There are limimed sources of water pollution along the road. Some crusher planis, vehicle workshops
are economic activities that supports to release water pollutant in the area. Apart from its sewerage

and defecation practices has also been supporting the water pollution.

3.12.1. Biological Environment

1. General Ecosystem and Biodiversity

The forests growing on both sides of the road along the alignment are primanly tropical, with
Shorea robusta (Sal) forests being predominant, and patches of Dalbergia and Semegalia forests
found along the riversides. Species such as Terminalia alota, Lagerstroenmia parvifloro,
Phyllanthus emblica, Pterccarpus marsupium are the major associate species of the Sal Forest type.
Majar species in the Dalbergin/dcacia forests are Dalbergia sissoo, Senegalia carechu and Sombax
ceiba. Both native and introduced tree species were found growing along both sides of the road.
Mative species were mainly found in natural forestz where as local people have planted exotic
species in their home-stead for different purposes.

1. Distribution and Ownership of Forests

The road passes through forest patches comprizsing community and collaborative foresis. [n the
eastern section of the project aren, there are three community forests: Janachetan Community
Forest, Hartyali Commumity Forest, and Kanchan Community Forest, These forests are located in
Buddhabhumi Municipality, Ward Mo. 9, and fall under the jurisdiction of the Champapur Sub-

Division Forest Office, which is part of the Division Forest Office, Kapilbastu (Gautam Buddha).
They are managed by Community Forest User Groups and managing under their respective updated
management plans. The western section traverses the Kapilbastu Collaborative Forest, managed by

]



Initisl Environmental Exarnination {IEE} for Upgradmg Gorusinghe-Chandrauca {192 Km) Foad and Asseciaied Bridges

the Kapilbaste Collaborative Management Committee. Collaborative forest management in Nepal
i5 a model involving the central government, local government, and forest user groups. It aims to
mangge large Terai forests for multiple benefits, enhance forest povernance by invelving distant
households, and improve livelihoods through income-generating activities. There are very few trees
in the farm land and rest of the privateland.

3. Flora (Trees, Shrubs and Herbs in the project area)

i Trees
The Project area lies along the tropical region of western Terai. Sal is the dominant tree specics in

the project arca with associated other tropical tree species. The detail of tree species found in the
project site are listed in the table 3.34.
Table 3.34: List of Major Tree Species within Projeet Area

5. N | Common Selentific Name Enc:w CITES | GoN Protection
Mame falus sfatus
I. | Sal Shorea robusia LC - Mon-Protected
2. | Asana/Saj Terminafia alata LC - Non-protected
3| Simal Bambax celba Lc - Mon=protected
4, Ehayar Acacia catechu L - Non-peotected
5. | Sisoo Daibergia Sison IC = Non-protected
& | Sindure Maliots plifipensis LC - Mon=prodected
7. | BotDhayers | Lagerstroemia LC = Mon-protected
parviflara
8. | Karma Halding cordifolia L - Mon-protected
2 | Kusum Schieichera oleosa LC Mon-protected
10 | Jamun Sy=ygiwm cumini LC Mon-protectod
L1 Mavwa Engelhardia spicate LC Mon-protected
12 | Kummero Litsen monopetala LC - Mon-profecied
13 | Bhalayo Semecarpus anscaraium LC - Mon-protected
14 | Peepal Ficus religiosn LT - Mon-protected
:_E Bar Ficws benghalensiz LC - Non-profected
Mote: LC — Least Concemn, NT — Near Threat, EN — Endangered, VU - Vulnerable, DD — Data
Defaca
Source: Field Survey/ Consultation, 2024
b Shrubs

Major shrub species found in the proposed project area are listed in the table 336 including their

IUCN, CITES and GoN protection status,
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Table 3.35: Shrub spm found in the project site

5. N |Common Name Selentific Name IUCN | CITES | GoN Protection
Status slatus
L Dhairo Woodwordia fruticosa LC - Non-protected
2 Kera Musa paradisioe LC - Nom-protected
% Aasuro Adhatoda vazica L - Non-protected
4. Tite Pati Artemisgia vulgaris Lc - MNon-protected
5. | Nagheli Lyeopadium clavatum LC - MNon-protected
f. Kurilo Asparagus racemosus LC - Non-protected
1 Karbir Nertum oleander LC - Non-protected
B Thadibanmara | Lanfana camara LC - Non-protected
9. | Jhingam Eurya acuminata LC - = Non-protected
10 | Bansuli Dichroa febrifiga Lc |- Non-protected
11. | Rudhilo Fogosternon LC - Non-protected
benghalensiy

Note: LC — Least Concern, NT — Near Threai, EN - Endangered, VU — Vulnerable, DD — Data
Deficit (Source; Field Survey’ Consultation, 2022)

a. Herb or Ground Vegetation
Major herb or ground vegetation in the proposed project area detailed in Table 3,36,

Table 3.36: Major herbs species found areund the project vicinity

Common Name

8N Scientific Name UCN CITES GoN
Status Protection status
1 Banmmsara Euperiiorim L MNon=protecied
adenaphorim

2 Bukiphool (sheckia nepalensi LC - Non-protacted
i Datiwan Ackyranthes aspera LC - Mot-protacted
4, Tul= Chofmim sanction (L), LC . Non-protected
5. Candhe Ageratum conyzaides LC - Mon-protected
. Kumn Bidens pilasa LC - Mon-Protecied
o Lajwar Mimosa pudica (T.)
E. Gurjo Tinespena sinesis

0. Cogongrass Imiperata eviindrico LC - Mon-protected
10. | Bermuda Grass Cymadon dachvion LC - Mon-profecied
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HNote: LC — Least Concern, NT — Near Threat, EN — Endangered, VU — Vulnershle, DD — Data
Deficit Source: Field Survey/ Consultation 2022

4. Quadrat Analysis of Vegetation Along the Road Alignment
Ot of the trees found in adjacent to the RoW of the highway, Sal, shajh, botdhairo are the most

dominant species. The importance value index of Sal is highest indicating most valued tree species
in the area as presented in table 3,37,
Table 3.37: Species wise importance value index (IVI)

Local Name  Sclentific Name  Density R-Density Freque R.  Abund R- Abun TV

of Specics (trees’ha) (%) ncy  Frequency ance  dance
Sal Sharen robusta 196 193F 7059 1062 1108 2317 T4
Shajh Terminalia alara 71 1420 B335 1239 ER & 717 3375
Botdhaire Lagerstraemia 43 858 5882 285 290 606 2349
parviflara
Pyari Ficus gloherrin 25 503 5294 794 185 395 1694
Sindure  Malloms philippensis 25 503 3520 531 283 592 1626
Jamuia Svzvetum cunind i i5s 3539 531 200 418 1304
hfairwa Madhuca longifolin s 353 3530 531 200 418 1304
Ehayar Acaciacarech [ [ 335 23.53 154 275 575 1254
Banjhi Anogeissus latifolia 15 295 4118 6.19 [.43 299 1214
Genger Dillenia pertagyna I5 296 4118 619 143 299 1214
Kustim Schigichera oleoss 10 207 2353 384 175 366 97
Karam Haldina cordifelia a .78 3529 531 [ ) 209 918
Bhalayo  Semecarpus anecaraium 7 148 17.65 265 .67 348 762
Sisn0 Dalhergia sissoo 7 | 4K | 765 2.65 1.67 348 762
Bel Aegle marmelos (L.} 4 (LED 17.65 2.65 1.00 208 583
Chipple/Bakla  Cinnamamum famala 3 05 1176 1.77 LoD 209 445
pite
Kutmiro Litzea monopetala 3 059 1176 1.77 LoD 209 445
Rajbrikshya Cassia fistula 3 059 176 177 OO 209 445
Sajan Moringa olelfera K| .59 11L.76 L.77 1] 208 445
Arnala Phyllanthus embiica I 050 558 f.RE |0} 2090 337
Bar Ficus benghalensis 1 0.0 5B LEE 1.0 09 337
Gindari Premng integrifolia 1 0,30 588 0.E8 100 e 327
Patpate Muacargrga pustulata 1 030 5.88 (.88 o0 209 3327
Pipal Ficus religiosa 1 030 588 088 100 209 339

Source: Field survey, 2024
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5. Fauna found in the Project Area
Further, as per field observation and consultations, major wildlife found within the project area are

Listed in Tables

a. Mammals
A total of 14 mammal species were recorded at the project site. The Common Leopard 15 classified

as a Vulnerable species and Terai Grey Langur is Near Threatened species, while the remaining
species fall under the Least Concern category in the IUCN Red List. The detailed list of mammal
species observed in the project area is provided in Table 3.38.

Table 3.38: List of mammalian species in project area

&N | Common Name Scientific Name IUCN CITES GoN
Statusy Protection
status
1. Common Leopard | Panthera pardus Vulnerable | Append | Non-protected
ix 1
2. Blue Bull Boselaphus ragocamefus | Least - Mon-protected
Concam
{LC)
3. Spotted Deer Axis ais LL - Non-protected
4, Golden Jackal Canls arreis LC - MNor-protected
5. Jungle Cat Felis chaus Le - Non-protected
fi. Wild Boar Sus sergfa LC - Non-protected
7. Yellow-throated Martes fovigla LE - Mon-profected
Marten L
B, Rhesus Macaque | Macaca mulaina e - Non-protected
9. Terai Grey Langur | Semnopithecus hector Mear - Mon-protected
Threatened
[0 | Northern Pal Funamblus LC - MNon-protected
Squirrel prennantil
1. | Indian Crested Hystrix indica LC - Non-protected
| Porcupine
2. Gray Mongoose Herpestes edveardsii LC - MNon-protected
13 Barking Deer AMentiaeus rnijak L - Mon-protected
14. Indian Flyving Fox | Pleropus givanfcus LC | - Mon-protected

Source: Field survey, 2024
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Avilfauna

A total of 62 bird species were recorded within the project site. Among these, three globally
threatened species-White-rumped Vulture, Slender-billed Vulture, and Egyptian Vulture were
observed. Notably, nesting activity of the White-rumped Vulture was documented approximately

800 meters from the road's Right of Way. The majority of the recorded bird species are classified
as Least Concemn under the TUCN Red List. No nesting activity was observed in the roadside trees.
A detailed list of the bird species identified in the project area is provided in Tabfe 7,39,

Table 3.3%9; Bird species found in the project area

7

5. Common Name Scientific Name IUCN Status CITES | GoN Protection
N status
1. | White-rumped Cvpy berphalensis Critically Appendix | Nor-protected
ulinre Endangered 1 N
2. | Shender-balled (Fups temnirosiris Critically Appendin | Non-protected
Vulture Endangered 1
3. | Egyptian Vulture Neapiron Endangered Appendix | Non-protected
. Perenapienus 1]
4. | Indian Gray Hombill | Ocyeerss birpsiris Leasi Concern | - Non-protected
5. | Lesser Adjutant Lepioprilos favanicis | Near Threatened | - Mon=probected
. | Asian Openbll Anasiomig oselians Least Concern | - Mon-protected
7. | Commen Myna Acridatheres tristis Least Concern | - Non-protiected
8. | Little Cormorant Microcarko niger Least Concern | - Mon-protected
9. | Red-napped This Frendibis papiliona Least Concern | - Nor-proected |
10. | Brahminy Starling Sturnia pagodarum Least Concern | - Mon-protected
Ll. | Large Cuckooshrike | Coracing macei | Least Concern Non-protected



5 Commaon N; TUCN Status CITES | GoM Protection
| N status
12. | Asian Koel Endynawys Least Coneern - Mon-protected
Eua et b
13, | Common Hawk | Hisrococeys vl Least Concern | - Non-protected
Cluckoo
14. | Coppersmith Barbet | Prifopogon Least Coneern | - Non-protected
haemacepholus
15. | Blue-throated Barbet | Magalaima asiafiea Least Concern - Mom-protected
16. | House Crow Corvns splendens Least Concern | - Mon-protected
17| Jungle Crow Cormus macrorinmeas | Least Concern - Mon-protected
_18. | Rock Pigeon Cofumba fhvia Least Concern - Mon-profected
19. | House Sparrow Pagger domesiieny Least Coneern - MNon-protected
2. | Black Kite Milvers sigrans Least Concern Appendix | Mon-protected
I
21. | Shikra Aecipiter hadies Laast Coneemn Appendix | Non-protected
nn
22. | Spotted Dove Spilapalia chinsis Leazt Concern - Mon-protected
23, | Giray-hooded Warbler | Sefcercny Least Concern | - Mon-protected
affnechiiiiog
2d. | Red-vented Bulbul FPhieronates cafer Lenst Concern £ Mon-protected
25, | Red- whiskered | Proworotus jocosws Lzpst Concern - MNon-protected
Bulbul
2h. | Himalayan Bulbul Prenonois Lenst Concern - Mon-protected
fencopenys
27, | White-fhroated Haolcyan smyrnersis Lenst Comcern = Mon-peotected
Kingfisher
28, | Oriental Magpie | Copsyehus salaris Lenst Concern - MNon-protected
Robin
29, | Rufous Treepie Dendrocitio Least Concern | - Mon-protected
vl
30, | Long-tailed Shnke Larins schach Least Concern - Mon-protecied
31, | Plumbdous Witer | Rlyvecornis fulisinosus | Least Concern - Mon-profected
Redsian
32, | Biack Drongo Lricrires macrocercus | Least Concern | - MNon-protected
33, | White-bellied Drongo | Dicrures caerulescens | Least Concern - Mor=proteched
34. | Hair-cresied Drongo | Oicriris offenioius | Least Concern = Mon-profected
35, | Lesser Racket-tailed | DMerire remiler Least Concern . Won-protected
Drongo
36, | Canie Egrat Brlrlcier ihis Least Concern | - Non-protected
37, | Paddyfield Pipit Anthus rigfutis Least Concern | - MNon-protected
38, | Chestnui-headed Bee- | Merops leschenault Least Concern - MNon-protected
Eater
3%, | Green Bee-gater Merops arfentalis Least Concern | - Mon-protected
40. | Brown Fock Chat Crenanrihe fisca Least Concern | - | Mon-protected
41. | Indian Roller Coracias bernghalensi | Least Concern - | Non-protected
42, | Ciray-throated Martin | Riparie chinensis Least Concern u Mop-protected
43, | Greater Coucal Cemirapus sinansis Least Concern | - Mon-protectod
| 44, | Jungle Babbler Areva stviata Least Concerm Mon-pratectad
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5 Commen Mame Scientific Name ITCN Status CITES | GoN Protection
i) status

45, | Cingreous Tit Parus cinereus Least Concern - Mon-profected

46. | Black-hooded Oricle | Qviolus xanthormus Least Concern | - Non-protected

47, | Indian Golden Orinke | Oviodus aviofus Least Concern | - Non-protected

48, | Bam Swallow Hirundo rustica Least Cancern | - Non-protected

49, | Red-wattled Lapwing | Fanelfus indicus [easi Concem - Mon-protected

. | Crimson Sunbird Aerhapyga sipardia Least Concern | - MNon-profected

3l. | Common Tailorhird | Orthetomus sutorius | Least Concern | - MNon-protected

52. | Rose-ringed Parakeet | Psitfaculs krameri Least Concern | = MNon-protected

53. | Plum-headed Fsittacula Least Comeesn - Mon-prrotected
Parakeed cyunocephala

34. | Scaly-breasted Munia | Lonckwre maeciularg Least Concern - Mon-protectad

35, | White-rumped Munin | Lorchura siiate Least Concern | - Mon-protected |

a6, | Himalayan Dnapieem shovdi Least Concern Mon-protected
Flameback

57, | Black Francolin Francolinu Least Concern. = | = Non-protected

francollneg

38, | Common Hoopoe Liprny epops Least Concern. | - Non-protected

5%, | White-throated Rbipidura aibicollis Least Concern | - MNon-protected
Fantail

tih. | Grey-brested Prinia Printa hodgsonii Least Concern Mon-protected

6i. | Oriental Whire-eye £osterops paipebrosus | Least Concern | - Non-protected

62, | Chesinui-bellied Sirta cinramovenirs Least Concern Mon-protected
Muthatch

Figure 3-14; Photo of White-rumped Vulture feeding carcass in roadside and Asian Openbill
roosting in the roadside rees.

Eventhough, there were valtures feeding on carcus no vulnires nest was observed along the RoW
of the hpghway.
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Herpetolauna
Altopether, 12 species of herpetofauna recorded from the project arca. Both species Burmese

Python and Indian flapshell turtle are listed in the Vulnerable category in the IUCN Red List. Other
species found in the project site are least concern according in the [UCN conservation status and
not protected according to GoM. Detail of herpetofauna found in project site is summarized in table
240

Table 3.40: Herpetofauna found in the project site

73

5 | Common Name | Scientific Name IUCN CITES Crofl
N Status Protection
siatus

. (Common Rt | Phas mucoss Least - Mon-protected

Snake Concern
(L)

2, Buff-striped Amphiesma stolatum | LC - Non-protected
Keelback

3 | White Lipped | Frimeresurus LC - Non-protected
Pit Viper albolabris

I. | Burmese Pyvihon | Python bivittahus Vulnerable | CITES Mon-protected

Appendix 11

2. | Banded Krait Bungarur fasciatus | LC - Mon-protected

6. | Bengal Monitor | Faranus bengalensiz | LC CITES Mon-protected
Lizard Appendix 1

7. | Common Calares versicolor LC - Mon-protected
Garden Lizand

8, | House Gecko Hemidactylus spp - Mon-protected

9, | Asian Toad Hoplobatrachis LC Mon-protected

e rugulosus ——

IO, | Jerdon’s Hoplobatrachus L Non-protected
Bullfrog CTISTUS

L Skittering Frog | Euphiyctis LC s MNon-protected

cyanaphlycris

12. | Indian flapshell | Listemys punciafa Vulnerable | CITES Non-protected

Turtle Appendix I
Source: Field survey, 2024
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Figure 3-I5: Photo of Burmese Python and Jerdon's Bullirog
Fish Species
All fish species recorded present in the water bodies of sudy are classified as least concern. Major
fish species found in the project area are listed in the Table 3-40 including their TUCN, CITES and
G0N protection status.

Table 3.41: Fish species found In the project site

" '|T
N
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T4

asonrce: Field survey, 2024

S. N | Common Name | Scientific Name IUCN Status | CITES | GoN  Protection
= status

1. Gotyla Garra gotyla Least Concern | - Non-protected
Asiatic Channa gackua Least Concern | - Mon-protected
Snakchead

3, stinging Catfish | Meferoprensies Least Concern | - Non-protecied

| fossilis

g, Walking Catfish | Clarias hatrachus | Least Concern | - Non-protected

5. Spotfin  Swamp | Punctius sophore Least Concern | - Non-protected
bt

&, Barred Banl Barilius barfla Least Concern | - Non-protected

7. One-stripe spiny | Macrognathus aral Least Concern | - Non-protected
Eel 1

8. Swamp Barb Puntius chola Least Concern | - Non-protected

2 Chana Sps. MNon-protected
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Figure 3-15a; Photo of One-stripe spiny eel and Chana Sps
&, Other Important Wildlife information

In 2021, a study identified a male and a female tiger in the Churia forest range spanning Kapilbasou,
Rupandehi, and Palpa, The male was located in northern Kapilbastu, while the female was
photographed at multiple sites in Rupandehi and along the Rupandehi-Palpa border. In February
2024, WWF Nepal reported three tigers captured on camera during an ecological survey in the
central Terai Arc Landscape (TAL) in Kapilbastu, These tigers were recorded more than [0
kilometers away from the project area within the Churia range. The Fishing Cat and Four-homed
Antelope, both listed as Valnerable on the TUCN Red List, have been recorded in Kapilbastu
district, However, they have not been observed within the project site, and the area is not suitable
for either species.

Integrated Biodiversity Assessment Tool (IBAT) report was used to assess the proximity of the
threatened wildlife within the 50 lom radius of the project site. That confirms the presence of Near
Threatened Striped Hyeena (Hywens hyaena), Critically Endangered Red-headed Vulture
{Sarcogyps calvis) and Slender-billed Vulture (Gyps femuirostris), Endengered Steppe Eagle
(Aguila nipalensis) and Vulnerable Great Slaty Woodpecker (Mulleripicus pulverulentus). Among
reptiles Critically Endangered Elongated Tortoise (fndofestudo longare), Endangered Tricarinate
Hill Turtle (Melanochelys tricarinaia), Indian Eyed Turtle (Morenia petersi), Indian Peacock
Softshell Turtle {Nilssonia hurwm) and Yellow Monitor (Faranus flavescens) are recorded within
the buffer zone.
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7. Wildlife Habitat and Movement Corridor
The road stretches approximately 7 kilometers through forest patches that extend into the Churia

region but do not continue significantly to the south. The longest forest patch, about 4 kilometers,
extends southward from the roed but gradually transitions into farm land and settlements further
south. As a result, there is likely to be north-south wildlife movement across the road for feeding
or breeding purposes. The existing bridge will be modified for wildlife crossing for medium sized
animals at Bel Nadi (648+561) and Jwai khola (649+257) and alse Minor Bridge-Dry Nala
(648+157) and box culverts (645+ 789), (646+233) and (647+791) will be modified for wildlife
crossings, Canopy bride for the corssing of Terai Gray Lingur has been proposed in the chainage
649+083, As per the Wildlife Friendly Infrastructure Construction Directives 2022, culverts or
bridge underpasses should have a minimum width of & meters and a height of 3 meters can be used

as animal crossing for medium sized animals.

Figure 3-16: Photo showing Belnadi bridge
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& Protected and Internationally Recognized area of high biodiversity Value
The Gorusinghe-Chandrauta road section docs not pass through any protected arcas but trasverses
diverse habitats, including settlements, farmlands, rivers, and forests. The project area falls within
the Teral Arc Landscape {TALD), with itz eastern half located in the globally significant Kapilvastu
Important Bird and Biodiversity Area (TBA). This IBA was designated due to its importance as a
breeding habitat for the critically endangered White-rumped Vulture, ather threatened bird species,
and its role 45 o bisdiversity hotspot (BCN, DNPWC and DoFSC, 2024), Additionally, the project
site serves as &n important groundwater reservoir, featuring several small wetlands and connected
forests that facilitate wildlife dispersal.
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Figure 3-17: Map showing area of Kapilbastu IBA and nesting location of White-rumped Valture
Movement of satellite tageed vuliures in the project sile
The satellite telemetry data on Whitc-rumped Vulture movements were extracted from Bird

Conservation Wepal, which indicates frequent vulture activity within the project site (Figure 3-6).
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isposing of dead cattle near the road could attract vultures, increasing the risk of vehicle collisions.
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Figure 3-1%: Movement of satellite tagged vultures in the project site
IBAT Analysis
The Integrated Biodiversity Assessment Tool (IBAT, https:/www.ibat-alliance.org/) was used to
assess biodiversity risks within or close to a project area. The IBAT proximity amalvsis with 1, 10,
and 50 km buffers identified Kev Biodiversity Area (KBA) thaf includes five Important Bird and

Biodiversity Area (IBA) and a single Jagdishpur Ramsar site and one Gaidahawa Lake wetland but
not include any protected area (Figure 3-19).
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Initial Enviconmental Exemination (IEE) for Upgadive

Avifauna
A total of 62 bird species were recorded within the project site. Among these, three ﬂuélﬂf
threatened species-White-rumped Vulture, Slender-billed Vulture, and Egyptian Vulture were
observed, Notably, nesting activity of the White-rumped Vulture was documented approximately
800 meters from the road's Right of Wuy. The majority of the recorded bird species are classified
as Least Concern under the [UCN Red List, No nesting activity was observed in the rosdside trees,
A detailed list of the bird species identified in the project arca is provided in Table .39,

Table 3.39: Bird species found in the project area

ipgtic-Chandmuia (19.2 Km) Read and Associnted Bridges

i Common Name Seientiflc Name IUCN Status CITES | GoN Protection
shlus
1. | Whte-rumped Cips benghalensis Critically Appendix | Non-protected
Vulture Endangered il
2. | Slender-billad Gvps ferutrostvls Critically Appendix | Non-protected
Vulture Endangered n
3. | Egyptian Valture Neaphron Endangered Appendix | Mon-protecied
PETCROpIETYS i}
4, | Indian Gray Hombill | Oeveeros birostels Least Concern | - Mon-profecied
5. | Lesser Adiutanl Leptoptilos favanicis Mear Threatened | - Hon-profocied
6. | Asian Dpenbill Anastomus oselians Leasi Concem | - Mon-profecied
7. | Commeon Myna deridotheres tristis Lenst Concem | - Mon-prodected
8. | Little Cormorant Microcarbe niger Least Concem - Mor-protected
2. | Red-napped This Preudibis papiliora Least Concern | - Mon-protected
0. | Brahminy Starling | Sturnia pagodarum Least Cancern | - Moa-protected
11. | Large Cuckooshrike | Corucing macet Least Concern | - Mon-protected |
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8. Common Name Bolentific Name TUCN Status CITES | GolN Protection
M stalus
12, | Asion Kosl Eudynamys Least Concemn | - Mon-protected
scolopaceus
13, | Common Hawk | Higroceccyy varius Least Comeem - Mon-protectad
Cickoo
14, | Coppersmith Barbet | Prilopogon Leagt Concern | - Mon-protected
haemacephalic
15. | Blue-throated Barbet | Magalaimg asiofica Least Concern = Mon-profectzd
16, | House Crow Corvig splendens Leagt Concern | - Non-protected
17. | Jungie Crow Corviis macroripucos | Least Concen - Mon-profectad
1€, | Rock Pigean Columba lvia Least Concemn - Mon-protected
19, | House Sparrow Passer domesticus Least Coneem - Mon-protectod
20, | Black Kite Milvus migrans Least Concem ﬂppmdi: Mon-protecied
21. | Shikra Aecipizer badius Least Concern | Appendix | Mon-protected
1]
| 22, | Spotied Dove SEpilopella chinensis Least Concen = Moa-protéciad
23, | Gray-hooded Warbler | Seicerouwy Leagt Congern | = Moo-protecied
arthoschisios
24, | Red-vented Bulbul Phyeronotus cafer Least Congern | = MNoo-protecied
25 | Red- whiskered | Prononotus focosues Least Concem - Mon-protecied
Balbul
26, HFafa:.ran Bulbul Pyciomons Least Congem | = Mon-profecied
letcogemyes
27. | White-throated Helevon smyvnensis Least Concern | - Mos-protecied
Kangdisher
28, | Oricntal Magpic | Copsyofues sawlavis Least Concemn - Mon-protecied
Robmn
29, | Rufipus Treepie Diendrociitg Least Concem - Mon=protecied
vagabund
. | Long-tailed Shrike Lanius schach Least Concern | - MNon-protecied
il | Plumblous Water | Rfvacornis filigimosnis | Least Concern | - Mon-protected
Rdstan
32, | Black Drongo Dicrurus mocrocercys | Least Congern | - Mon-protected
33, | White-bellied Drongo | Dicruruy coerulescens | Least Concern | - Moo-protected
34, | Hair-crestad Dicrurus hotteriotins | Least Concern | - Mon-protected
35, | Lesser Racket-tailed | O¥erurus rewnifer Least Concern = Mon-protecied
Drongo
36, | Cantle Eprel Buebuslons fhie Least Concem - Mon-pratected
37. | Paddyfield Pipit Anthiz rfidus Least Concern | - Mon-protected
38, | Chestnit-headed Bee- | Merops lovehemnaiulti Least Concern | - MNon-protected
Eater
39, | Groen Bee-cater Merops arientalis Least Concern | - Non-protected
40, | Brown Bock Chai Dendamife fieca Least Concemn - Mon-
4], | Indinn Roller Corgcigs benghalensis | Leagt Concern | - Mon-protectad
42, | Gray-throated Martin | Riparia chinensis Least Concem - Mon-protected
43. | Greater Coucal Centropus sittensis Least Concern | - Non-protected
44, | Jungle Babbler Argya striala Least Comoern | - Mon-protected

7l
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- EEwTa
& Common Name Sclentific Name IUCHN States GoN Protection
N SEntus
45, | Cinersous Til Parus cinerenus Least Concern Huuq;ntected
46. | Black-hooded Oriole | Owladiey vanthormer Least Concern Nom-protected
47, | Indian Golden Oriole | Oriodus oriolus Least Concem MNon-protected
4% | Barn Swallow Hirupdn ristica Leagl Concerm Mot-protechad
49, | Ped-wattled Lapwing | Fanellus indrcres Lezast Concern Mon-protected
50, | Crimson Sunbind Aethopypa siparaja Least Comcern MNon-protecied
51, | Comrnon Todloekind Orthotomus suborius Least Concemn Mon-protected
5. | Rose-minged Pamkeet | Prittacidn bramerd Least Concern Mon-pridected
33, | Plum-headed Prittocnln Least Concem Mon-protected
Parakeet cyanocephala
54, | Bcalv-breested Munia | Lenchira prescilara Least Copcern Moa-protected
35, | White-rumped Munia | Lowchuirg striota Least Concemn Mon-protected
56, | Himakayan Diropiwm shorii Least Concem Non-protected
Flameback
57. | Black Francolin Frameedinus Least Concem Mon-protected
framcalin
28, | Common Hoopoe | Llpupa epops Least Concem Mon-protected
50, w Ripldura albicoflis Least Concemn MNon-profecied
60, | Grey-brested Prinia | Primia hodgsamii Least Concern Mon-protected
61, | Oriental White-cye | Zosterops palpetvosus | Least Concem Nos-protected
a2, | Chestnut-bellied Siflo ciRnantaverins Least Concen Mon-profected
Muthatch i

| ;' = A = 3
Figure 3-14: Photo of White-rumped Vulture feeding carcass in roadside and Asian Openbill

Source: Field su

. T

roosting in the roadside frees,

Eventhough, there were valtures feeding on carcus no vultures nest was observed along the RoW
of the hgghway.

T2
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Herpetofauna
Altogether, 12 species of herpetofiuna recorded from the project area. Both species Burmese

Python and Indian flapshell turtle are listed in the Vulnerable category in the IUCN Red List, Other
species found in the project site are least concern according in the IUCN conscrvation status and
not protected according to GoN. Detail of herpetofauna found in project site is summarized in table
3.40

Table 3.40: Herpetofauna found in the project site

8. | Common Name | Scientific Name IUCN CITES GoM
N Status Protection
status

. | Common  Rat | Phvas nmcosus Least - Non-protected

Snake Concern
{LC)

2. Buft-striped Amphiesma stofattm | LC - Non-protected
Keelback

3. | White Lipped | Trimeresurns LC - MNon-protected
Pit Viper aiholafris

. | Burmese Python | Python bivittans Vulnerable | CITES Non-protected

Appendix 1T

2. | Banded Krait Bungarus fosciones | LC - Non-protected

6. | Bengal Monitor | Vargaus bengalensiz | LC CITES Non-protected
Lizard Appendix |

7. | Commen Calotes versicolor LC - Non-protected
Garden Lizard

8. | House Gecko Hemidacivius xpp - - MNof-profected

2. | Asian Toad Hoplobatrachus LC - Non-protected

rugulosus

10.. | Jerdon's Hoplebatrachus Le - Non-protected
Bullfrog CTasFIT

1. | Skittering Frog | Euphlycris LC | - Non-protected

cyanophivetis

12. | Indian flapshell | Lissemys punctata Vulnerable | CITES Non-protected

Tuitle Appendiz [

Source: Field survey, 2024
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Figure 3-15: Photo of Burmese Python and Jerdon's Bullfrog

Fish Species
All fish species recorded present in the water bodies of sudy are classified as least concern. Major

fish species found in the project area are listed in the Table 3-40 including their TUCN, CITES and
GON protection status,

Table 3.41: Fish species found In the project site

5 N | Common Name | Sclentific Name TUCN Status GoN Protection
status

7 Gotyla Garra gotyla Least Concem Non-protected

2. Asiatic Chanma gachua Least Concemn Non-protected
Snakebend

X Stinging Catfish | Heteropneustes Least Concem MNon-protected

fozsilis

4. Walking Catfish | Clarias bairachus Least Concern Non-protected

% Spotfin - Swamp | Punciits sophore Least Concern MNon-protected
barb

b Barred Banl Barilius bavila Least Concern Mon-protected

7. One-stripe spiny | Mecrognathus eral Least Concern Non-protected
Eel

8 Swamp Barb Puntius ehola Least Concern Mon-protected

9. Chana Sps. MNon-protected

T4

Source: Field survey, 2024




Figure 3-15a. Photo of One-stripe spiny ¢el and Chana Sps
6. Other Important Wildlife information

In 2021, a study identified a male and a female tiger in the Churia forest range spanning Kapilbastu,
Rupandehi, and Palps. The male was located in northern Kapilbastu, while the female was
photographed at multiple sites in Rupandehi and along the Rupandehi-Palpa border. In February
2024, WWF MNepal reported three tigers captured on camera during an ecological survey in the
central Terzi Arc Landscape (TAL) in Kapilbasm. These tigers were recorded more than 10
kilometers away from the project area within the Churia range. The Fishing Cat and Four-homed
Antelope, both listed as Vulnerable on the IUCN Red List, have been recorded in Kapilbastu
district. However, they have not been observed within the project site, and the area is not suitable
for either species,

Integrated Biodiversity Assessment Tool (IBAT) report was usad o assess the proximity of the
threatened wildlife within the 30 km radius of the project site. That confirms the presence of Near
Threatened Striped Hyaena (Hyaena hyaena), Critically Endangered Red-headed Vulture
(Rarcogyps calvus) and Slender-billed Vulture (Gyps rewudrostris), Endangered Steppe Eagle
(Aguila nipalensis) and Vulnerable Great Slaty Woodpecker (Mulleripicus pulverulentus). Among
reptiles Critically Endangered Elongated Tortoise ([ndotestido longare), Endangered Tricarinate
Hill Turtle (Melanochelys tricarinata), Indian Eyed Turtle (Moremia peterst), Indian Peacock
Sofishell Turtle (Nilssonia furen) and Yellow Monitor ( Faranus flavescens) are recorded within
the buffer zone.
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7. Wildlife Habitat and Movement Corridor
The road siretches approximately 7 kilometers through forest patches that extend inte the Churia

region but do not continue significantly to the south, The longest forest patch, about 4 kilometers,
extends southward from the road but gradually transitions into farm land and settlements further
south. As o result, there is likely 1o be north-south wildlife movement across the road for feeding
or breeding purposes. The existing bridge will be modified for wildlife crossing for medium sized
enimals at Bel Nadi (648+361) and Jwai khola (649+257) and also Minor Brdge-Dry Nala
(648+157) and box culverts (645+ T89), (646+233) and (64T+791) will be modified for wildlife
crossings. Canopy bride for the corssing of Terai Gray Langur has been proposed in the chainage
649+085,. As per the Wildlife Friendly Infrastructure Construction Directives 2022, culverts or
bridge underpasses should have a minimum width of £ meters and a height of 3 meters can be used
as animal crossing for medium sized animals.

Figure 3-16- Photo showing Belnadi bridge
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8. Protected and Internationally Recognized area of high blediversity Value

The Gomusinghe-Chandrauta road section does not pass through any protected areas but trasverses
diverse habitate. including sertlements, farmiands, rivers, and forests. The project arca falls within
the Terai Arc Landscape (TAL), with its eastern half located in the globally significant Kapilvastu
Important Bird and Biodiversity Area (IBA). This IBA was designated due to its importance as 2
breeding habitat for the critically endangered White-ramped Vulture, other threatened bird species,
amd its role as a biodiversity hotspot (BCH, DNPWC and DoFSC, 2024). Additionally, the project
site serves as an important groundwater reservoir, featuring several small wetlands and connected
forests that facilitate wildlife dispersal,

Legend

Figure 3-17: Map showing area of Kapilbastu [BA and nesting location nfle-mm Vulture
Movement of satellite tagged voltures in the project site
The satellite telemetry data on White-rumped WVulture movements were extracted from Bird

Conscrvation Mepal, which indicates frequent valture activity within the project site (Figure 3-6).
77
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Disposing of dead cattle near the road could aftract vultures, increasing the risk of vehicle collisions.



e

Figure 3-18; Movement of satellite tagged vultures in the project site

IBAT Analysis

The Integrated Biodiversity Assessment Tool (IBAT; hitps./www.ibat-alliance org/) was used o
assess hiodiversity risks within or close to a project area. The [BAT proximity analvsis with 1, 10,
and 50 km buffers identified Key Biodiversity Area (KBA) that includes five Important Bird and
Biediversity Area (IBA) and a single Jagdishpur Ramsar site and one Gaidahawa Lake wetland but
not include any protected arca (Figure 3-19).
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Figure 3-19: Map of the project route and KBA provided by [BAT showing 1 km, 10 km and 50
km buffers

3123, Seclo-Economiec and Cultural Environment
The proposed Road under ACCESS project will upgrade 19.2 km road Section from Gorusinghe to

Chandrauta in Kapilbastu district. The road passes through four major settlements ie. Imiliya,
Dumara, Barkalpur, Kharendrapur, Bankati, Chandrauta and ends at Umari Chowk (Shivapur
chowk). Similarly, the proposed road covers two municipalities (Buddhabhumi and Shivraj),

of project area which includes demographic and economic features, along with, likely impacts on
private and public structures and public utilities, public transport, social services facilitics available
in the project ares. Basic information en religious sites and cultural aspects,
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B. Demagraphy of the Indirect Impact Zone (I1Z) of Surveyed Households
The adjacent area within 300 meter either side of the road alignment {600 m corridor) is considered

a8 the Indirect Impact Area (ILA). In this area, physical and biological environment will expericnce
impacts during the time of construction.

Besides, indirect impacts, there will be cumulative impacts during operation stage due as 2 result
of better access to the area such as increased poaching, fodder collection, deforesiation, unplanned
human encroachment along the road and other similar activities in the region.

Public consultations within settlements, Focused Group Discussions (FGDs), ete. have been done
in the project area for establishing the socio-economic and cultural baseline, Within forest area,
general observation of vegetation and observation of wildlife movement and their habitat through
direct and indirect methods has been done. The total surveyed households are 312 {20% of universe
1562 HHs) sample survey within Direct Impact Area, 300 m. either side) where surveyed
population 15 1643 and household size is 5.3, This sub-chapter incudes social demography: mother
tongue/language spoken, religion, caste/ethnicity, indigenous peopls, literacy and education along
with economic status of the surveyed households.

L. Surveyed Population by Municipality and Ward
Buddhabhumi Ward 9 has the total population is 560 with gender disaggregated (Male: 48.9%;,
Female; 51.1%). In the similar manner, ward 1, 3, 4 & 5 of Shiveaj Municipality has 1083, with
gender disaggregated (Male: 52%, Female: 48%). which is almost similar to national level, Details
of the population with HHs size and gender distribution is presented in tahle 3.44,

Table 3.44: Population by Municipality and Ward

Municipality | Ward | HHs | Population
No Male B Female | % | Total | Sex Ratio
Buddhabhumi g 105 | 274 | 489 | 286 | 511 | 560 958
Shivaraj 1 23 55 | 519 51 481 | 106 107.8
3 3 107 | 582 77 | 418 184 139.0
4 35 99 | 513 94 | 487 | 193 105.3
5 112 | 312 | 520 | 288 | 480 | 600 108.3
Total 312 | B47 | 516 | 796 | 484 | 1643

Source: Household Survey, 2024
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2. Mother Tongue’ Language
The below table represents the distnbution of households (HHs) based on their mother tongue

across affected municipalities, as well as the combined total for both areas. The analysis highlights
Ianguage diversity and relative popualation sizes among different language-speaking communities.
Nepali is the most widely spoken mother tongue in bath areas is shout (50%),

Table 3.45: Mother Tongue/ Language of Surveyved HHs.

Mother Buddhabhumi Shivaraj Tatal
Tongue HHs Ya HHs Y HHs Ya
Nepali b1 58% 126 61% 187 60%%
Tharu 17 16% 27 13% 4 4%
Maithili 9 9% 1 5% 20 %
Newar 4 4% 5 2% 9 3%
Mugar 3 3% 9 4% 12 %
Hindi 7 % 23 1% kT 10%

" Bhojpuri 4 4% 6 3% 10 3%
Total 105 | 100% 207 L00% 312 100%

source: Household Survey, 2024

3. Religion
Hinduism dominates in both municipalities {68.9%) approaching the national average ie 81.2 %
followed by buddhist {18.3%0) and Christian (6.7 %t) as expressed in Table 3.46:

Table 3.46; Religion

Buddhabhuwmi Shivaraj Total

Religion HHs e HHs Yo HHs Yo
Hindu 7 733 138 667 215 68.9
Buddhist 19 18.1 38 184 57 18.3
Chnstian 7 6.7 14 6.8 21 6.7
Muslim 0 0.0 13 6.3 13 4.2
Other 2 19 4 1.9 6 1.9
Total 105 100.0 07 100.0 32 10,0

Source: Household Eumey:-fﬁdr
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4. Caste/ Ethnicity %ﬁ’{

The project area has multi-ethnic/caste groups which include Brahman, Chetrri, Janjati, Dalit, Tarai
Caste and Muslim. Among the surveyed households, Brahmins and Chhetri are dominant covering
31.42 percent, where Janajati (26.92%). In comparison to the Buddhabhumi, Shivraj municipality
has some proportions of Muslim (5.8%). Whereas population of Janajati (36.18 %4) is higher in
Buddhabhumi municipality than Shivraj. Newar, Tharu, and Magar are found in the project area.
Details of the population has presented in table 3,47,

Table 3.47: Caste and Ethnicity in the area

Buddhabhami Shivaraj Total
Caste/Ethnicity HHs Yo HHs Vi HHs o
Brahmin and Chhetri <4 5142 110 514 164 52356
Dalit 4 3.8 20 9.7 24 7.62
Muslim 0 0.0 12 5K 12 £
Janjati 38 36.18 46 72.8 B4 26.92
Tarai Caste 5 T 48 18 87 3 7.4
[ Othar 4 38 1 0.8 5 16
Total 105 100 207 100.0 312 100

) Source: Housshold Survey, 2024
5. Indigenous People (Indigenous Nadonalities)

MNepal is a multi-ethnic, multilingusl, and multicultural country, Strewching from the Himalayvas 1o
the Terai, the people residing here exhibit diverse languages and cultures. According o
the dadiwaasifanajaati Utihen Rasiriva Partisthan Aci, 2058 (2002 AD), a total of 60 ethnic
groups are officially recognized as AdivasiJanajati (Indigenous Nationalities), Furthermore, the
MNepal Federation of Indigenous Nationalities (NEFIN) classifies these listed indigenous groups
into five categories: advance, disadvantage, marginalized. highly marginalized, and endangered.

In the baseline survey 2024, tofal 312 houscholds were studied {sampled), among which 76
houscholds belonged to Indigenous Nationalitics (Newar-lies in advanced, Magar-disadvantage,
Tham, and Tamang are marginalized), was recorded with a total population {195 male and 188
[emale) of 383. The population distribution by indigenous group is presented in the table below.

Tahla 3.48: I’rﬂem:e of [udlgennus People Eﬁm:lrwnaﬁ.!anajaaﬂ] in Emﬂy Area
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4 | 95 | &3 | 383 |

Bource: Houschold Survey, 2024
6. Edueational Status of SurveyedHousehold
Besed on baselme surveyed households, a total 4.8 percent population are illiterate among them

male is 1.7 and female are 3.8 percent. The population of graduate and above is 2.8 percent. The
majority of the population in both Buddhablumi and Shivraj municipalities is educated, with most
individuals having completed at least read and wrte or higher secondary education, However, thero
are notable differences in educarional atteinment between males and females, Educational status of

school going age and above of surveved population is given in Table 3.49

Higher Secondary 0.4 17.3 6.9 12.4 L9 46,1
Bachelor's Degres 1.0 3.0 1.4 24 121 7.8
Maser's Degree 0.5 0.5 0z 0.3 23 L5
Above Master's
Depree 3 0.3 03 0.4 21 13
Tistal 371 34.6 17.1 £} e 3 1559 100.0

source: Household Survey, 2024

7. Migration Status

a. In-Migration
In-Migration is 28 common phenomenon in terai region as they tend to migrate from hilly areas to

terai over the period for secking different facilities. Around 60% interviewed HH migrated from
different places outside the district to ensure their better livelihood, education, health and other
facilities, Budhabbumi has a large proportion of onginally settled households compared to Shivaraj,
meluding that Buddhabhwmi 15 relatively more stable in retaining its notive population. On the other
hand, Shivaraj has a higher proportion of houscholds from outside the district, suggesting it might
be & more attractive destination for migrants. Details have been presented in Tabfe 3.50.

Table 2.50: Status of Migration in affected Municipality

Ohrigin

Buoddhahhomi

Shivaraj

Total

HHs

Yo

HHs

Yo

o

Croen rural Mumicipality

3

4.8

5.3

16

5

85
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Owin District 4 3% 15 73 19 6.1
hﬂul.s:d-: of District 34 514 124 4,7 138 .4
Orginally Semtle 42 41 47 227 35 284
Total 105 100 07 100 31z 10

Source: Household Survey, 2024

b. Purpose of In-Migration
The table highlights the purpose of in migraton m two areas, Buddhabhumi and Shivaraj

Municipality, with percentages calculated for each category relative to the total number of
houscholds in each area. People has been migrating 1o project affected municiaplities muinly for
employment, education and business holding 33.3, 25.0 and 24.4 percentape of the migrants as
presentad in table 3.51 below:

Table 3.51: Purpose of In-migration

Farpode of Migraihen _m-lgnddhah::ml HH!Shlm;:i HHITMH“
Employment 30 28.6 74 5.7 104 333
BusinessTrade 21 20.0 55 26.6 ] 244
Education 4 29 54 26.1 i 230
Facilities 13 12.4 17 8.2 k1] 0.6

(Hhers (multiple answers
ot miﬂ cd) 17 16.2 , 7 14 24 7.7
105 | 1000 207 | 100.0 312 | 100.0

Source: Household Survey, 2024

€. Ouit=Migration Status
Among surveyed houscholds (312 HHs) 78.5% HHs have at least one member out of the country

for work, education and family visits, The economy of the project area is gradually shifting from
rural agricultural economy to business, service and foreign employment. About 32.4% of the
surveyed HHs have atleast one person migrated for foreign employment,

8. Honsehold Economy and Modes of Livelihood

Since the economy of the area is gradually shifting from rural agricultural economy to business and
service based, the major sources of income for majority of the households are nonfarm activities,
However, the overall livelihood strategy of the surveyed households is characterized by & mixture
of farm and nonfarm activitics. Farm activities are carried out for food supply, whereas other
requirements of the household are fulfilled through nonfarm activities. The surveyed households

are largely relying on more than one source of income for the fulfillment of their livelihood nesds,
HE
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Non-agriculture activities Li %ans and services are the main coniributors for household
economy.

9, Decopational statos of surveyed household

The project aréa 15 charactenized as plain Terai area and most of the people of the area are enpaged
in agriculture based economic activitics. The main occupation of the study area is agriculiure
followed by foreign job, service and business. Among the total population, 46.1 percent is invelved
in agriculture. Similarly, 24.4 percent people are engaged in foreign job which is the main source
of renitence. Likewize, 17.5 and 12.1 percent population are involved in business and Service,
There areé notable gender differences, with males dominating foreign jobs and business, while
females are more involved in agriculture. The following table provides information on occupational
status of the project area.

e e livaj : -Tak 3 Bl

461
121
244
17,5

mw—mmrnma

Total 187 18.1 38.0 252 513 100
Source: Houschold Survey, 2024

10 Skill Training Statos

Most of the residents remains unskilled around 60% in project area. Municipality has provided
different trainings to the residents in the project area sbout 39.1% of the HHs are trained.
Beautician, light vehicle dniving, tailonng, security guard, basic computer and automaobile repairing
etc. are the most demanded in the project ares. Among such demanded trainings some of the
trainings has already been provided by the municipalities, Though sex dizapgrepated data on skill
training status has not been recorded but it has been noted from group discussion that mostly women
are benefited from mix group training. Details of the training demeanded in the project arca are
shown in the Tabe 3.53
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Table 3.53: Skill Training Status of HHs

5. N.| Trainings Households { % ) Total
Buddhabhumi " Shivaraj

1 | Beautician 0.5 15.5 13.5
2 | Light Vehicle Driving 171 121 13.3
3 | Tailoring 14.3 169 16.0
4 | Security Guard 1.9 0.0 0.6
5 | Basic Computer 9.5 Y 8.0
6 | Automobile Repairing 20 6.8 5.4
T | Others 4.5 2.9 33
& | Trained HHs 4.0 E6 10,
Total 100.0 1000 1000

Source: Household Survey, 2024

11. Land holding size of surveyed household

The table preseats the distribution of land ownership in Buddhabhumi and Shiveaj municipalities
from & gender perspective, including categories for Male, Female, and both {representing joint
ownership or other gender identities). The data reveals a clear gender disparity in land holding,
with men controlling nearly two-thirds of land in both municipalities. Women own less than one-
third. The table below summarizes the land holding pattern by gender in the project area,

Table 3.54 : Land holdind statos by male and female in study Area

Buddhabhumi e 20.5 34 10.9 3 2.6 106
Bhivraj 130 41.7 Ll 212 14 3.2 2064
Total 194 622 10K 321 18 3.8 3Lz

Source; Household Survey, 2024

12, Agriculiure Practice
It is found that about 50.96 percent of the surveyed houscholds have no agriculture land holdings,

Only 6.09% of the HHs has agriculture land shove 0.6 ha as shown in table below,

Table 3.55: Status of Agricultural Land Holding

Agriculiural Land Buddhabhumi Shivaraj Total Yo
Holding Status HHs Y HHs Lo HHs
Mo Agriculbhure iR 3470 123 50.42 159 S0.96
Less than 0,015 ha 3 2.86 4 1.93 7 224
0 5-0.03 ha 4 3.8l 14 68,76 18 577
0.03-0.3 ha i 4150 51 2464 95 30.45
0.3 =106 ha B 7.62 6 290 14 449
> 0.6 ha 1 8.52 9 435 19 .09

4
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Agricultural Land Buddhabbumi Shivaraj Total =
Holding Status HHs b HHs " HHs
Total 105 L0000 207 100 nz 100.00

source: Household Survey, 2024

13. Agriculture and Livestock Activitics

a. Agricultural
Agricultural practice in the project area is mostly traditional and agriculture production system 15
conventional, Farmers are producing mainly rice, wheat end maize as cercals crops, and mustard,
wheat, as cash crops at subsistence level. Imigation and fertilizer are the main problem of farmers
in the project area. Other agricultural problems prevailing in the project area are uncertain rainfall,
flooding and river bank cutting.

Table 3.56: Cropping Pattern in Municipality

Crops Buddhabhumi Shivaraj Total
HHs % HHs o HHs %
| Garlic 0 0.0 1 0.3 I 0.3
Lentils 12 114 5 2.4 17 54
Mz g 76 4 1.9 12 18
Mustard 3 4.3 g 19 13 432
Onions 0 0.0 1 0.5 1 0.3
Paddy 23 219 6 126 49 15.7
Rice 6 5.7 3 29 12 38
Vegetable I 76 5 24 13 42
Wheat 17 162 23 11.1 40 12.8

Source: Household Survey, 2024

b.Livestock Facillties
It is found thar among 312 surveyed household, 260 households are involved in livestock rearing

and rest donot have any livestocks. Most of the households (126) are reaning goat followed by
buffale (65 houscholds), cow/ox {52 houscholds), poultry (12 households) and pig (5 households).
It is found thet there are 4 animals per HHs on an everage. Average number of poultries per
houschold 15 11, Average number of goats and pig per HHs is 4 each whereas average number of
cow’oxen and buffalo per HHs is only 2.

)



14.  Food Sufficlency Status
Amaong the surveyed HHs, 13.78% HHs of households have food sufficiency througheout the year

from their own production, 43.91 % of the households do not have their food production hence
depending absalutely on other sources for food. Details of the status of foed sufficiency from their
own production has presented as shown in Table 3,57,

Table 3.57: Food sufficiency in the project area your own production

Food Sufficiency from own Buddhabhumi Shivaraj :

production HHs HHs o g

Less than 3 months 17 42 52 1E.S]
3-6 months 16 20 36 11.53

6-9 months 12 25 3 11.87

8-12 months 20 23 43 13.78

Other sources A4 g7 137 43.91]

Total [ 103 207 312 100

Source: Household Survey, 2024
15.  Irrigation Facilitics

In regards io irrigation facilitics, around 90% people do not have imigation facilities rather they
depend on monsoon for cultivation. On the contrary only 9.6% have irrigation facilities.

Table 3.58; Status of Irrigation Facilities

” Buddhalbhumi Shivaraj Total
Irrigation Status T s T 73 ik =
Yes g 8.6 21 0.1 300 98
M L] gr.4 186 529 282 0.4
_Tntal 105 100.0 207 UK 312 1000

Source: Household Eu.r'.rr,}r,' 2024

16.  House Structure and Household Assets
1, House Strochure

It 1s found that all the surveyed houscholds have shelter for living. Modern housing is the most
common across both Municipalities, accounting for 91%. Semi modern and traditional housing
together represent only 9.0% of the total as shown in the mble. Modern housing structure unit is
made by reinforeed cement concrete with pillars foundation, cement bonded hricks/stone outer wall
and reinforced cement concrete roof. Semi-modemn housing structure unit is made by cement
bonded bricks/stone foundation, cement or mud bonded bricks/stone outer wall and galvanized

sheet or tile or Unplasticized Polyvinyl Chloride (UPVC) roof, Traditional housing structure unit
o
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iz made by mud bonded bricks/stone foundation, mud bonded bricks/stone or wood/planks or mud
bonded bamboo outer wall and galvanized sheet or tile or UPVC or thatched/straw roof, Temporary
sheds/Thupra is made by metal pole or wooden pillars foundation, stick or bamboo or galvanized
sheet outer wall and gabvanized sheet or thatched/straw roof. Definition of housing unit iz adopted
from Nepal Population and Housing Census (NPHC), 2021.

Table 3.59; Types of House Structure

Type of House Buddhabhumi| Shivara] Total
HHs | % |HHs| % |HHs| %

Traditional (stonefand mud wall with straw 3 29 3 14 & 1.9
roof) _
Semi-modem (stone/block/brick and cement 8| 76| 14| 68| 22| 71
wall with Jasta‘slate roof)
Modem (sicnebrick/lock and cement wall with o4 E95| 190| 012 | 284 L0
RCC roof)
| Total | ws| 1000]| 207 1000 | 312 1000

Source; Houschold Survey, 2024
b. Howschold Asset Ownership

The houschold assets’ utilities owned by the surveyed houscholds include television, tables chair,
sewing machine, motor cycle, bicyele, iron press, radio, rice cooker, refrigerator, AC, 4-wheeler
vehicle and cell phone. Cut of 312 surveyed households, 77 HHs (9%) have no assetz menrioned
above. Five households have only one assel. Among them, 3 HHs have bicyele and 3 HHs have
cell phone. Sixteen households have two assets. Among them, 1HHs have television, 4HHs have
Fan, | HH have motoreyele, | HHs have bicyele, | HH has Radio and 3HH has Mobile phone. It
is found that only 3 HHs have all assets mentioned above. Detail information about the HHs having
assels iz presented in Annex IV

17. Household Income Source

The major source of household income is remittance (48.10%0) followed by small business
{31.32%), service (24.05%), pension (24.68%) and Wage Labour (14.55%) as shown in the Table
Lo

Average Annual Income per Household 18 Nrs 572,086 in the project area which is significantly
higher than the average of nafional poverty line demarcated as per the national census 2021 {ie
average annual income per household Bs 72,908). Details of the average annual income for both
the affected municipalities including different income sources are presented in the Tabfe 3.60
below,
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Table 3.60: Annual average income

Income Category Buddhabhumi Shivaraj Total
HHs | Amount HHs Amount HHs Amount
Cereal Crop sale B 472,000 11 1,115,000 19 ESRT7.000
Vegetables sale I 120,000 2 40,000 3 160,000
Cash Crop sale 2| 220,000 3 700,000 5 920,000
Livestock 11 | 591000 | 14 LOBT000 | 25 | 1678000
Wape Labour 26 4,952,000 20 4,029 200 46 B.981,200
Service 23 2,156,250 53 17,686,000 Th 26,882 230
Trade/Business 29 11,045, 000 0 28,908 000 99 40,043 0060
Remittance 49 29 794 (100 103 55,458,000 152 85,252 000
Pension/rent/imsercsy 28 | 4,110,000 | 50 | B&7500 | 78 | 12.957.500
Social Allowance
[ Total 105 | 60,500,230 | 207 | 117,990,700 | 312 | 178,490,930 |
Annual Average [ncome 376,193 370,003 HT2.084
Per Household
Annual Per Capita 108,036 108,948 108,637
Income

Source: Household Survey, 2024

18. Household Expenditure

When asked about the annual household expenses, it depicts the annual expenditure of the
mterviewed HHs. Majority of the HHs 104 spent on ritual/festivals followed by food and clothing
|05 HHz= each. Total expenditure amount of the interviewed HHs is NPR 91 287,850, The survey
reveals that people have tendency to celebrate festival and rituals more often and spent mare MOnEy

as compared to basic nocessities,

Table 3.61: Annual expenditure by expenses category

Buddhabhumi Shivaraj Total
SARSAN CA vy HH:= Amount HH:s Amount HHs= Amount
Foods 105 | 11,297,000 207 | 23,893,000 312 | 35,190,000
Clothing 105 | 3574000 207 | 6,131,000 312 (9,755,000
Education 85 | 4.971,000 157 9,176,000 242 | 14,147.000
Health 100 | 3,707,600 206 | 6,260,200 06 | 9,967,300
[ Facilities 102 | 2,482,200 205 | 4,579,600 307 (7,061,800
| Accessorics 5 [ 535,000 13 [ 643,000 18 | 1,178,000

0l



Initial Emviranmental Examination (1

g Gorusinghe-Chandrauta (19.2 Km) Road and Associated Hridges

i Shivaraj Total

Expenses Category it e — T Tt

Agricultural tools,

fertilizers 59 597,500 T2 1,538,600 131 [2,136,100

Transportation and

Communication 101 1,693,208 2 2,853,700 302 | 4.576,900

Festivals/rituals 104 | 2,049,000 204 3,306,250 08 | 5,355.250

Aleohol, tobaceo 14 626, [HI0 16 351,000 30 1,047,000
Others 5| 103,000 6 770,000 11| 873,000

- Source: Household Survey, 2024

19, Sanitation and Water Sopply

This sub-chapter includes the findings about the availability of sanitation and water facilities
available within the surveved households, which includes toileis and water source for domestic use,
which have direct relation with the community and their accessibility for good health aver the time.

a. Toilet Facility

Most of the surveyed households (93.6%) have toilet facilities at their home compound whereas
about only 0.3 percent HHs have no toilet facility and go to nearby forest or field for toilet as
reported by the respondents. Mepal Government has declared an “Open Defecation Free (ODF)
Mation™ in 2019; however, 0.3 percent HHs still do not have toilet facility in the project area. About
6.0 per cent households have pit toilet as shown in the table.

Table 3.62: Toilet Facilities in the Surveved Houscholds

Sanitation Facilities Buddhabhumi Shivaraj Total
(HHs | % HHs | % HHs | %
Permanent Structure with 101 52| 191 923 292| 936
pan/commode
Temporary pit 4 3B 15 72 [ b.1
Mo toilet, go open sp 0 .0 I 0.5 1 03
Total 105 1000 207 100.0 i 1000

Source: Household Survey, 2024
b, Sources of Water for Dumestic Use

Among the surveyed households, majority of the HHs are using Pipedfap water (71.2%) followed
by band pump water (22.4%), end Deep tube well with {6.4%) as sources of water for domestic

%3
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use. The detsi]l information ahu;luit

area 1s shown in Table 3,63,
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Table 3.63: Sources of Water Use

(e

‘sources of water used by surveyed houscholds in the project

Water Source Buddhabhumi Shivaraj Total
HH;s 3 HHs W HHs %
Piped Tap 71| 6e60| 126 68.1 197 | 63.14
Natural (Well/Spring/Spour) 1 0.08 0 0.0 IEEE
Ground {Decp fube Well) 6] 588 12 58 18] 578
Jar i 0.98 9 43 0| 321
Tanker 8 7RG I 20 14| 448
Hand pumgp 17 13.72 46 2T.1 63 | 2019
Others ] 0,98 5 30 9| 288
105 100 207 312|100
Source: Household Survey, 2024
20.  Energy Sources

Electricity is the main source of lighting energy within the surveved household. Out of 312
surveyed HHs, 310 HHs (99.4%) are using electricity for lighting purpose. The houscholds using
Kerosene for the lighting purpose 15 (.3 percent and using kerosene is 0.3 percent only, which

shows the deereasing use of kerosene and other sources of energy and increasing use of electricity
for lighting as shown in Table 3.64.

Table 3.64; Sources of Lightning Energy

Buddhabhumi Shivaraj Tatal
LAGRIRG Aimrery HHs | % HHs | % HHs | %
Electricity 103 03,1 207 1000 aln 09.4
Kerosene 1 1.0 1] 0.0 1 0.3
Others i 1.0 i 0.0 1 0.3 |
Total 105 1000 207 1000 2 100.0

. Cooking Sources

Source; Hovsehold Survey, 2024

Major sources of energy for cooking used by the surveyed households are Liquefied Petroleum Gas
(LPG), which is 87.8 percent followed by firewood (42.9%), bio-gas (0.3%), and cow dung/straw
{ 1.3%) a& shown in Table 3.-65. Decreasing use of cow dung/straw within the surveyed houscholds
15 noticed, which is good for human health and local environment.
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Table 3.65: Sources of Energy for Cooking

Source of Cooking Buddhabhumi Shivaraj Total

Energy HH= Ya HHs Yo HHs o
Fire wood 6 571 20 0.68 26 8.33
LPG Gas 93 B8.59 1B | BG.SS5 273 a7.5
Bio-gas plant 0 0.0 1 0.48 I 0.32
Dung cake 3 2.BS | 0.48 4 1.28
Electricaty i 285 5 241 g 2.57
Total 105 100 207 100 312 100

Source: Household Survey, 2024
21. Publiz Service Facilities

Public services available in the project area include market centers, industries, municipality offices,
ward offices, and police stations, transportation and infrastructure development and ongoing and
future projects, which are presented in following sub- chapters. Major public and private sector
services are prescated in Table 3- 67. Similarly, major market centers within the project area are
Comsinghe, Imaliva, Kharendrapur, Chamdrauta and Shivapur. These market centers have
availability of small shops, hotels, lodges, restaurants and so on are involved and has been
facilitating the adjoining villages. Weekly Hat bazars in all above-mentioned major settlements
play the vital role in transaction of goods and product such as clothing, home appliances, agriculiure
products (prain, meat, fish, fruits and vegetables), food and beverapes etc. There is frequent
mobility of public for business as well as public services in these aress,

HH visit frequency | No. of Service
M. | Decupation in & month center
1 Health paost 2 4
2 Hospatal 2 3
3 School (primary’secondary}, college 26 13
4 Major Marlcet 1) 4
3 Hatbazar 4
6 Weterinary center 2 1
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7 MMaternal facility | 4

E Electricity office I 1
Public transport (Bus, Microbus, Safari,

9 Tempo) 30 3

Source: Detail Design Report of the Project, 2025
22.  Indwstries with in the project area

As per FGD participants, there were different types of industnies were reporied within the project
area, which include carpet, grill, crusher, rice mill, oil mill, vehicle repair, fumiture, gurment,
bakery, soap, cement &nd brick block, dalmoth, spice, incense stick and candle, hume pipe, oxygen
gas, bag, dairy, pouliry, banana product, toothpick, water processing eto.

23, Transportation Facilities

Municipality offices and Police Stations for the people of GC corridor are easily accessible, Among
£ project affected municipalities (within the survey area), 2 municipality offices are near cutside to
the GC road, alignment. Similarly, ameng 3 ward offices (within the survey area), 2 1 ward office

is within 1 km, and another is far from GC road.
24.  Infrastructure Development Status, Ongoing and Future Projects

Physical nfrastructure facilities like electricity, drinking water, school buildings, linking roads are
good in condition. Regular maintenance for rural roads connected with the highway is essential,
There are some on-going and future projects/programs being implemented/to be implemented in
and around project area, which may bring cumulative impact to the GC road and bridges upgrading
sub-project.
C. Demography of Project Affected Families

All the peoples who lose their property specially structure has considered as PAFs and census was
carried out for preparation of the Resettlement plan of the project. Based on the census survey
following status were observed in the project area.

1. Households and Population
A total 50 households were sampled for the survey comprising 316 populations. Among them, 161
are male and 155 are female, with an average household size of 6.3.
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Table 3.66: Houschold and meuf Project Afffected Households

3

Settlement MNo.of Averape Family
5N HHs Population Male Female Size
L [raliya 7 52 27 25 rL
2 Kharendrapur 13 7 33 18 54
3 Bankatti 10 73 36 37 T3
4 Chenuta 20 120 1] 55 6.0
Tatal 50 36 16l 135 3

2. Statos of household head

source: Household Survey, 2024

According to the baseline survey, 50.9 percent of the populations aremale and 49.1 percent are female

population covering four ssttlements in along the road.

Table 3.67 Head of Houschold by Gender

5. N [Settlement  No. of HHs/HHs Head fFupulntlm: Male [Percent [Female  [Percent
I Imaliya 7 Male Female |52 FY 1 5 48.0
2 [Kharendrapuril 3 45 5 71 33 H64 38 a3.5
3 |Bankatti 10 73 36 2.3 37 50.6
4 [Chanuta 20 120 65 [54.1 33 458
Tatal =0 5[5 116 161 [50.9 153 9.0

3. Case /Ethnicity
Baseline survey shows that 39 individuals (78.0%) are Brahmin/Chhettri, 1 individual (2.09) is
Janajati, | individual (2.0%) is Dalit, and 9 individuals (18.0%) belong fo the "Others" category,
which includes Muslim and Madhesi groups (Tabfe 3. 68).

Source: HH Survey, 2024

Table 3.68: Distribution of Project Affected houscholds by Caste and Ethnicity

5. M Settfement Caste/Frhnicity HH Percent
1 Brahimin /Chhetiri 4 TRO

2 Janajati 1 20

3 Horasioghe: Dt 1 20

4 Chandranta Road Chhers (MushimMadhesi) o 1840
Total 50 1040

a7

Source: HH Survey, 2024
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4. Family Strocture

Two types of family structures were reporled among the project affected households; nuclear and
joint family, A nuclear family is a family that consists enly of parents and their unmarried children
sharing a common kitchen, Whereas, joint family consists of grandparents, perents and their
children who share a common kitchen. The finding of the household census survey reveals that
majority of the households (78.0 %) have a joint family structure and 22.0 percent households have
a nuclear family structure (Tables 3.69),

Table 3.69: Project Affected houscholds by types of family structure

2

iy !

Family Type Number of Households Fercent (%)
Nuclear furmily 11 220

Jodnt famaily 39 TB.0

Total 50 10,040

source: HH Survey, 2024
5. Literacy and Education

Out of total proejet affected houschold, majority of the family member of households (48.7%)
reported that they have literate/elementary literacy followed by 29.4% have completed secondary
level of education. Likewise, 15.8% have encompassed higher education and mere 6% are illiterate.

Table 3.70: Educational Status of the family member

Educational Status Mo. of HH Head Percent
[literate 19 &0
Literate / Elementary 154 487
Secondary school level k] 294
Higher Education &0 158
Total ) 316 100040

Source: HH Survey, 2024

6. Hooschold Economy and Modes of Livelihood
Since the economy of the area is gradually shifting from rural agricultural economy to business and

service based, the major sources of income for majority of the households are nonfarm activities.
However, the overall livelibood stratepy of the project affected households is characterized by a
mixture of farm and nonfarm activities. Farm activities are carried out for food supply, whereas
other requirements of the household are fulfilled through nonfarm activities. The project affected
households are largely relying on more than one source of income for the fulfillment of their
livelihood needs. Non-agriculture activitics like business and services are the main contributors for

household economy. The main source of income for majority of project affected households (60
a8
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94} is business followed by the remittance from foreign employment is the secondary source of
income (26%) whereas & percent HH were involved in agriculture and only 4 and 2 percent HH are
engaged in service and small industry respectively ( Table 3.71).

Table 3.71: Main sources of income of the project affected households

[S.N. Occupation No. of HH Percent
l Agniculture 4 8.0
2 Buziness 30 60,0
3 Service 2 4.0
4 Wage Labor 0 0.0
3 Remittance 13 260
6 Entrepreneur/small industry 1 2
Total 50 | 100.00

Source: HH Survey, 2024
7. Income and Expenditure

It it indeed a difficult task to calculate the income and expenditure patterns of the project affected
households because generally income and expendimure data might not be very reliable as most of
the PAFs either grossly underestimate their income or averestimate their expenditure patterns. The
average annual houschold income of the 50 surveyed household is estimated as NRs 2,71,700. The
average annual household expenditure of the surveyed households is estimated as NRs. 2,42 800,
The major proportion is spent on education, food, clothing, fuel'energy, transport, communication,

farming and health and medicine.

Table 3.72: Average Annual household income and expenditure

SN Settlements Mo. af HHs Avernge Annuaal Average Annoal
Incoms Expenditure
i Irmaliva 1 1750000 1400000
2 Kharendrapur 13 A3 5000 3230000
3 Banketti 10 2000 L B25000
4 Chandauta 20 GOOOGE SHHS000
Tuokal [Average S0 271700 242800

Source; HH Survey, 2024

8 Availability of basic service center and visits by the household (monthly)

The table below shows that higher frequency of visit to public transport followed by school. Among

the service center, school i in high number in the surveyed arca,
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Table 3.75: Basic service center and frequency of visits by HH

(SN, Oceupation HH visit frequency | No. of Service center
1 Health post 15 4
2 Haspital 5 3
3 School (primary/secondary) 26 10
4 Market center 10 4
B Vetnary center 5 1
[ Maternal facility 1 4
7 Electricity office 1 1
8 Public transport 3n 3
Total 93 30

9. Marital Stafus
Table 42 described the marital status of project affected household. Majority of the HH head are

married 45 {30%) while unmarried HH head did not find during the survey. 3 HH are widowed and
single HH head resulting from divorced is female and male cach.

Table 3.74: Marital status of HH Head

Sowrce: HH Survey, 2024

5N, Oecupation No. of HH Head Percent
1 Married 45 4.0

2 Unmarried 0 .0

3 Single 0 0.0

4 Widowed 3 6.0

5 Divorced 2 4.0
Total 5D 100,00

Source: HH Survey, 2024
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311, Review of Policies, W'Rulas and Manuals While Preparing the

Report

While implementing the project, it is the responsibility of the proponent to follow the standards

specified in the existing policies, laws, regulations, standards and guidelines related to

environmental protection. During the study of this project, [EE is guided by the requirements and

provisions of the following laws, scts, rules and guidelines, standards as applicable.

INSTRUMENT

[DESCRIPTION

Constitution of
Mepal

Article 30 (1) of the constitution has granted *every person will have the right 1o
live in a clean and healthy environment” as & fundamensal right for the people.
The victim will have the right to obtain compensation, in sccordance with the
law, for any injury caused by environmental pollution or degradation.

Article 51 of the constitution mentions pursuing policies to develop balanced,
envirenment friendly, quality and sustainable physical infrastruciures, while
gocording priority to the regions lagging behind from development perspective.
The article also mentions about sustainable development,

Palicles and Plans

Sixteenth Plan
{Fiseal Year
(2081/82- 2086/E7
H5)

201 5720-

202324 ADY)

Sixteen Plan (2019/20-2023/24) has focused its objectives to extend the road
network keeping the net transportation cost at a minimal level, and confinee
upgrading as well as maintenance work to ensure regular road connectivity.
This plan has established multiple working area. It has also ensured 1o award
contracts only after completion of all designs based on five major strategies. It
has planned 1o ensure balanced development by considering provincial level
balanced infrastructure development while establishing express highwavs,
tunnelz, and other modemn infrastructure based on master. It has also enswured
the contract only afier completion of all designed reports as well as the
declaration of RoW of the road.

Mational
Environment
Policy, 2076
BS (2019 AD)

The policy has created a new version for the management of pollution, and
waste along with maintenance of greenery o ensure people's right to live ina
healthy and hygienic environment. Similarly, the policy has the ohjective of
mainsireaming the environmental concemns in development activities. It has

emphasized promoting the reuse and recycling of waste, To prevent, control and

1o
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minifmize pollution have proposed following polictes and strategies; Efficient
structures will ke formed to prevent, control and minimize pollution; Promaotion
of environmenl-friendly vehicles; Waste segregation as well as promofion of
reuse and recycle technigues;

National Climate
Change Policy,
2076 BS {2019
AD)

The Government has followed a theme-based approach in formulating Climate
Change Policy, 2076 (BS). The strength of the policy, 2019 is the inclusion of
guiding prnciples which are related to common bui  differentiated
responsibilities and capabiliics, need for internalization of climate change
aspects in relevant policics, plans and programs, sustainable development,
equity, public participation, coordination and cooperation, science-based
decision-making, and balance between national pricrities and international
relations (with priority on climate change edapation).

Mational Forest
Policy, 2075
BS (2018 AD)

This policy focuses on sustainable management of forest i Nepal, It
emphasizes for green economy, employment generation, tourism development,
carbon sequestration, biodiversity, conservation and watershed management, to
contribute for country’s prosperity as national goal, This policy is related to
overall management of forest for development of user’s group, cooperatives,
forest entreprencurs, medicinal plants and NTFPs entrepreneurs. As country is
newly structured in three federal system with three types of govermment, This
policy also defines roles and responsibilities and rescurce mobilization of forest
by three types of governmments.

Land lae
Policy, 2072
B5 (2016 ADY

Land use Policy is a policy document relating to limits and protection of Land and
Land Resources, optimum use and effective management thereto,

The MNaticnal need of this policy is to ascertam of environmeni-ftiendly
construction-works by making optimum use of Lands and Land Resources in
keeping with a balance between the environment and development, 1o develop
& hygienic, beautiful, well-facilitated and safe humen settlement: 10 enhance s
planned and sustainable urbanization of the country, and to achicve sustainahle
and inclusive economic boost up through devising and executing of all regional
development plans of the country under a level-wise Land Use Plans. The vision
of this Policy is to make optimum use of available Lands and Land Resources

102
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in pursuit of sustsinable social, economic and ecological developments and
prosperify of the country as well.

Land Acquisition,
Resettlement and
Rehabilitation
Policy, 2015

“The policy emphasizes scientific standards for land valuation and extension of |

— e

compensition equivalent to the minimum market value of the land.

A provision in the policy allows the govenment to take action against those
who try to disrupt the land acquisition process or create hurdles for the project.
In this regard, the policy has stressed the need 1o first assess of socio- economic
impacts of a project.

All expenses related to land acquisition, compensation and implementation of

AD regettlement and rehabilitation plans should be considered as a project cost.
It has four approaches for land acquisition: Voluntary donation; Direct
rnegotiation; Land development program; und Expropriation.
The Asian Development Bank has defined ils environmental safeguard
requirements under its “Safepuard Policy Statement, 2009" (SPS 2009). The SPS
ADB 2005 key requirements include screening for significant fmpacts and
Safeguard Policy | \peocripation, consultation, and disclosure. Proposed projects are screened
Statement, 2009 | yeeording to type, location, scale, and sensitivity and the magnitude of their
AD

potential environmental impacts, including direct, indirect, induced, and
cummulative impacts. Here, Projects are classified mto four categories in terms of
significance of impact to the environment,

M™ational Wetland
Policy, 206559
BE (2003 ALY

Mational Wetland Policy, 2059 mentions the need for conservation, restoration
and effective management of wetlands. In addition to this, its objectives
emphasize wise utilization of wetland resources and support for community
dependent on such wetlands. It also makes clear that development activities
should not lead to reduced quabity and area of wetland. The policy has classified
wetlands based on ownership, vulnerability, management and Importance,

Mational Transpor
Poliey, 2058
BS (2002 AD)

Thiz policy states, among others, that the entire process of land acquisition and
transferring of land ownership to the project will be established prior to the
commencement of road project implementation. Equally, a basis for livelibood
will be established for the fully displaced famifies by way of rehabilitation or
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INSTRUMENT

Aty

This act aims to generation, processing, storage, publication, distribution In o
Statistics Act, reliable and timely manner for the policy formulstion, implementation,
2079 BS (2022 resources management and effective service delivery in federal, provincial and
AD) local level.
Federation, This Act aims to manage the inter-relations between the Federation, Province and
Province and Local | Local level that exercise the state powers under the Constimution of Nepal on the
Level Coordination | basis of cooperation, co-existence, coordination and mutual cooperation.

and Tnter-refation)
At

Chapter 5 of this act explains the resolution of disputes, if arses among
federation, province and local level.

Land Use Act,
2076 BS (2019
AD)

This Act is classified land into 10 Hegnries.: agriculiral; residential;
commercial; industrial; mining and mineral; forests; river, stream, pond and
wetland; public uwse; cultural and archacological, and others. The land
classification is based on the composition and use of the land. The classification
has not clearly pinpointed Guthi land, which is religions land in the name of
temples or shrines, from the revenue of which the religious ceremonies or
festivals associated with the lemples or shrines are celebrated and the repairs
and maintenance of the temples or shrines are carried out, The act i& introduced
based on the condition of land, pepulation growth, requirements of land for
varipus purposes, such as food and habitation and the need for economic
development and infrastructure building among others, The main aim of the act
is to ensure that land is properly uged and managed and that land set aside for
one purpose is not used for another. The provincial and local governments are

also required to formulate their own land use laws based on the act.

104
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Environmerit
Protection Act,
2076 BS (2019
ALY}

¥ Environment Protection Act, 2076 is the principal regnlatory frimewark to

make the development programs and projects environment-friendly which
are now enforced through appropriate regulatory measures, The act:

containg several provisions to intermnalize an environmental assessment
system and to maintain a clean and healthy environment by minimizing the
adverse impacts on human beings and other life forms and physical objects;

highlights that any development project, before it implementation has o
pass through an environmentsl assessment, which will be either Brief
Environmentzl Study (BES), Initial Environmental Examination (IEE),

Environmental Impact Assessment (ESLA), or Strategie Environmental
Analysiz (SEA) depending upon the location, type and zize of the projects;
empowers the Ministry of Forests and Environment (MoFE) 1o approve the
EIA report, whereas National Investment Board (NIB) to approve the EIA
report of national prionty development road projects; and empowers MoFE
to prohibit the wse of any mafler, fuel, equipment, or plant, which hes

adverse effects on the environment.

The act has provisioned to establish an Environmental Protection Fund 1o
be wsed for environmental protection, pollution comirol and heritage
conservation, and gives the povermment the authority to declere specific
areas as an environmentally protected anea.

Brefl Environmental Stedy (BES), Initial Environmental Examination
{IEE} of Federal projects are submitted to Federal respective ministries for
approval, whereas the ELA and [EE of federal level projects are approved
by Federal Government as per province environmental law, The ELA of
local level are approved as per provincial law and [EE and BES is approved
g5 per local level laws,
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Forest Act, 2076
BS (2019 AD)

Section 12, article 42 deals with the use of the forest for the provision of
development projects.

Article 42 (1) mentions government can grant permission to use a section of the
national forest area for any development projects especially the national pricrity
projects, projects granted to develop by the National Investment Board, and
projects of national pride. Strategic Road Natwork lies under this category.
Article 42 (2) compensatory plantation scheme (3) for provincial and local
governments in case no altermative is left without using forest area while
developing any project including read, they can request the government of
Nepal for so.

Section 10 article 37 and 38 of the forest act 2019 have stated the provision of
plantation along the readside es Article 37 (3) the trees planted in the road, canal
and path side and trees providing shelter on the road and trees planted in the
source of a ditch, religious site or similar other sensitive places may be cut or
removed upon fulfilling the procedures as prescribed. Similariy, Article 38,
Development and management of urban forest: (1) The local level may, on its
own or in partnership with anybody, erganization, or the privaie sector, develop
and manage the forest in places such as public roads and parks in the urban area

iand settlement within its area

Child Related
Act, 2075 BS
(2018 AD)

As mentioned in chapter 2 of this act, Children below fourieen vears of age shall
not be deployed in any risky work or used as a house-servant or house- maid and
the Government of Nepal, Provincial Government and Local Level may follow
the necessary measures and maeke and implement the swandards for the
protection of the children.

Disaster Rizks

The Act aims to protect human lives and properties of the public, private and
individual, to preserve natural and cultural heritage, and 1o keep physical
infrastroctures safe from natural and non-natural disasters by effectively
eoordinating and managing all activities on reduction of disaster risk and

L0
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Feduction and
Management Act,
2074 BS

(2017 ALY

ement. Section 3 of the Act mentions about the establishment of a
Mational Council for Disaster Risk Reduction and Management, headed by the
Prime Minister, to operete disaster related functions effectively, Further the Act
also envisages the establishment of a National Disaster Risk Reduction and
Management Authority under the Ministry of Home Affairs to effectively
carmyout and menage disaster management activities (Section 10).

h ag

Mational Civil
Code and
Criminal Code
{Mululi Debani
Samhita), 2074
BS (2017 AD)

This Act refers to land acquisition/utilization of land, restriction on illegal
encroachment of land, non-obstruction in public places like road, river, or any
other public places, and protection of govermmental and public properties.
Chapter 5 claborates provisions relating to government, public and community
properties, Chapler 14 explains provisions relating to wages, labor and
emplovment.

The
Relating [
Rights of
Persomz wath
Dasabilities, 2074
{(2017)

At

The act aims to eliminate discrimination and ensure that people with disabilities
can live independantly and with dignity. This involves empowering them and
including them in decision-making processes related to policy and
development. The act also entails that (a) An enterprize shall make provision
that workers or employees with dizabilities can work in an easy manner. (b) Mo
ome shall deprive any person of an opportunity of promotion or deny to make
promation solely on the basis of disability.

Local Government
Operation Act,
2074 BS (2017
ADY)

The Section 3(j) of Local Governance Operation Act, 2007 explains about the
role of newly formed local bodies such as Rural Municipalitics and
Municipalities in Environmental conservation and biodiversity protection
through the formulation of local level rules, plans and policies, its
implementation &nd monitoring. Similarly, the section 3(p) depicts the relevant
rules, law and criteria for the project implementation with the wildlife, birds,
water use and environment conservation. Thus, it empowers the local bodies for
the conservation of natural resources and implementation of environmental
conservation activities. The Ruoral Municipality, Municipalides and District
Coordination Committess (POCs) are mandated to take up responsibilitics for
the formulation and implementation of & program relating to the protection of
the environment and biodiversity, and to give adequate priority for the
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INSTRUMENT  [DESCRIPT iﬂN

protection of the emvironmeent during the formulation of local level plans and

program.

Labor Act, 2074
BS (2017 AD)

iﬁ'm’ding to the Labor Act 2017, section 4 on employment of workers and

etnployees, and subsection 3 on workers or employees engaged in any contract
waork of 8 permanent nature in any enterprise will also be made permanent under
subsection (2). Under section 5, no child will be employed. Except in prescribed
circumstances, minors and women may ordinarily be employed for the period
from 6 a.m. 10 & p.m. Women may be employed like men after making
dpproprigle amangements on the basis of muotual agreements berween the
general manager and the emplovees or workers o question. All laborers should
be provided with safety equipment such as helmets, gloves etc. during works.
The Labor Act will be followed in all the works carried ot under the Project.

The Mational Civil
(Code) Act, 2074
B3 (2017 AN

The Mational Civil {Code) Act, 2017 is expedient to make timely the civil
provisions contained i the Country Code and other laws, by also amending and
consolidating such provisions, in order to maintain morality, decency, etiquette
and comvenience as well as economic interest of the public by maintaining law
and order in the country and maintain harmonious refationship between varous
cagtes, races and comrmunities, by making just provisions in the economic,
social and culural Gelds; Now, therefore, the Legislature Parfiament undear
clause (1} of Article296 of the Constitution of Nepal has enacted this Act.

An  Act 1o
Eerulate and
Controd
Intermational Trade
in Endangered
Wild Fauna and
Flora, 2073 BS

The act aims to fulfill the requirements of the Convention on International Trade
in Endangered Species of Wild Fauna and Flora [(CITES) from 1973, The
purpose is to regulate and control intemational trade to help conserve
endangered species. Furtheremore, the act states that no person shall purchase,
sell, possess, use, plant, rear, captive breed, trensport or impon or export or
cause to be done so & threatened or valnerable wild fauna or flora or a specimen.

Solid
Management Act,
2068 BS

(2011 AD)

Waste

The objectives of the act include maintaining & clean and healthy envirenment
by minimizing the adverse effects of solid waste on public health and the
environment. The act mandates local bodies to take the necessary steps 1o
promote reduce, reuse, and recyele (3R), incleding seprepation of MSW at
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source. It also awthorizes the local bodies to formulate mules, by-laws, and
guidelines,
This act aims to prevent or control harmul epidemic insect or disease spread in
Plant Protecthon 4 g
sk il e plant or piant products while imporiing or exporiing. By notification i the

] Mepal Gazeltem the GoN mav | e resirictions or conditions for the im
(2007 AD) = R, e

of plant or plant products.

: Child related Act, 2048 (1993) and Child Labour (abolition and repulation) Aet,
Child  LaBar | 2056 (2001) are the major acts related to child labour in Nepal. The Child
(Profibition and | ' ohewr (Abolition and Regulation) Act, 2056 (2001 Articls 3, Clanss |
Eepularization) . .

prohibited for labour employment any child below the age of 14 years, Clause
Act, 2036 BS | 5 peohibit clild below 16 years to work in risk-prone sectors such as public
LA transportation and construction related works,
Motor Vehicles The Act defines and prescribes necessary standards for vehicles emission and
and Transport mechanical condition for vehicle registration by the Transport Management

Management Act,
2049 BS
(1993 AD)

Oifiee (TMOY) and the TMO con deny & permit based on environmental factor,
Standards are set for petrol and diesel engine under the Nepal Vehicle Mass
Emission Standard 1992,

‘Water Resource

ez

mansgement and development of the water resources that are available in the
Nepal in the form of surface water, underground water or in whatsoever form.

Act, 2040 BS

(1992 AD) It iz expedient to make timely legal arrangements for determining beneficial
uses of waler resources, preventing environmental and other hazardous offects
thereof and also for keeping water resources free from pollution.
Thiz act provides for the development of mines and mineral deposits existing in
the country. The act classifies minerals based on their nature and importance as

Mines and specified in section 3A. The Govemment of Nepal shall have the exclusive

Minerals Act, 2042 | power 1o carry out mming operations. The act further provides for: restrictions

BS (1985 AD) on the export of minerals; royalties; inspection and investigations:
establishment of & minaral's development center 1o lunch a minerals promotion
programme.

Sail and Aol and Watershed Conservation Acl makes provision to control floods

Los
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Walazahid landslides (Watershed Conservation Rules, 1985). The Watershed Conservation
Conservation Ast, Office is the authority and District Watershed Conservation Commitice must
039 BS implement watershed conservation practices and promote public participation
(1982 AD) for soil and land protection, This act also attracts as and when slide or erosion
within road iz gurfaced up significantly.
Mational Mature This act has been implemented because the conservation and management of
Conservation Act | natere and natural resources is important. The is responsible for making
2039 BS necessary arrangements for the development of national parks and reserves.
The Public Read Act, 1974 has been enacted to ensure the construction and
aperation of the road Projects smoothly. Section 3 of the Act empowers GoN o
prohibit the construction of permanent structures (buildings) in the prescribed
distance from the road, i, the Department of Road (DoR) has the authority
over everything within the boundaries of the road. The DoR may acquire
temporarily the land and other property adopting compensatory measures
Public  Road during the construction, rehabilitation and maintenance of the public road
Act, 2031 BS (Sections 14 and 15). The Act obliges the Dol to plant trees on
(1974 AD) both sides of the road and handover it to the local bodies (Municipality) for their
management {Section |6). The Act also empowers the DoR. to operate quarries
and borrow pits and other facilities during the road construction {Section 17},
In sum, the Act facilitates the construction of this road by even acquiring land
and property including for the execution of construction materals and
development of other facilities during road construction through compensation
as negotiated and a5 well as (o maintain greenery along the roadside.
Mational  Park The Act includes provisions to restrict damage to forest products and to block or
and  Wildlafie divert any river or stream fOowing through a national park or reserve or any
Conservation Act, | other source of water. 1t also states that, withoutl permission, no one shall cut,
2029 BS Fell, remove or overshadow any tree, plant, or any forest product, or do anyviking
(1972 AD) and by which the forest produce may die, burn or get damage. This act is applicable
amendment 2049 | to the national highway improvement project because the project will involve
BS (1992 AD) some clearing of forest and trees,
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Land Acquision This act provides guidance on land and'or asset acquisition, land ceiling, rights
Act, 2034 B3 of tenant, exemption from upper ceiling, lend use, control of land
(1977 ADY fragmentation; and plotting.
Infectious Disease
Act, 2020 BS This act expedient [0 make provisions for the ool oul or preveniion of any
{15994 AL with infectious disease which spreads or is likely to spread throughout the Mepal or
amendments 2075 | any part so that such disease cannot reach to its climax.
BS (2019 AD)

The Aquatic Animal Protection Act, 1960 provides ihe legislanve protection

of the aquatic hahbitats. The section threa (3) of the Act renders punishment 10
Aquatic Animal any party introducing poizonous, noxious or explogive materials into the water
Protection Act, source or destroving any dam, bridge or water system with the intent of catchi

2017 BS (1960 AD)

ar killing aquatic Iife. The section four (4) empowers the government to prohib
catching, killing and harming certain kinds of agquatic animals throu
netification in the Nepal Gazette.

Rules/Regulations

Forest Regulation,
207% BS (2022
AD)

According to Rule 65 (1) of Forest Rules, “if there is loss of anything of local
people during implementation of the national prioritized plan, the plan
implementer has to pay compensation,” Rule 65 (2) states that, “the proponent
has to pay all the costs incurred in clearing and managing trecs and bushes.
According o Rule 87 (3) If Forest arcas are 1o be used for development prajects
in accordance with this rule, ceordination with the concerned Division Forest
Office is required while formulating such projects, conducting feasibility studies
anc conducting environmental studies,

Environment
Protection Rules,
077 BS

(2020 AD}

The Environment Protection Rules, 2020 contains the elaborative provisions on
the process to be followed during the preparation and approval of projects
requiring BES, TEE and ETA including scoping documents, terms of rneferenice,
information dissemination, public consiliation and hearing, and environmental
monitoring  and suditing. EPR calls for public consultation before the
preparation of scoping document and Terms of Beference and a public hearing




.-j:' -

'5"_::' '\' g
f*m"'* s 'r #ﬁ#

"l'.lr

nitial Envirarunental Examination (IEE) for mebﬂmmm{lﬂj Kin) Road end Associated Bridges

INSTRUMENT

[DESCRIPTION

before the approval of the E1A Repore

It stipulates requirements and procedures for the approval process of the
Environmental Assessment. Sections 2 and 6 of the EPA, 2019 and Rule-3 1o 12
of the EPR, 2020 contain such provisions, Rule 4, 5 and 6 of the EPR, mention
the condition of scoping, ToR and public hearings. Similarly, 7, § and 9 on the
preparstion, submission and approval procedure of Environmental Reports.

Labor Rules, 2075
BS (2018 AD)

Rule 7 is concem with occupational safety and health policy. Employers are
required to maintain an occupational health snd safery policy inchuding
provisions related to arrangements Employee’s safety and security,
Employee’s health, probable accident in workplace, precautions 1o be taken
while operating devices and machines in workplace and precautions to be taken
while using chemical substances,

The Labour Rules hat provided the detail safely measures to be followed by
Emplover.

Solid Waste
Management
Rules, 2070 BS

Rule 3 mentions about segregation and management of solid waste, rule 4 about
discharge of solid waste and rule 5§ about discharge and management of harmful
and chemical waste,

(2013 AD)

Plamt
Protection
Rules, 2066

This rule has been formulated for the following reasons

(@)Where deemed necessary, based on scientific evidence, (o declare pest
outbreak endangered area, pest free area, pest free production site’zone or area
of low pest prevalence, (b) To prescribe standards required to be observed in
carrying test, treatment of plants or plant products, establishing post entry

quarantine facilities, arca of low pest prevalence and establishing laboratories
or treatment rooms to be established by the private sector, (c) To make
recommendation to the Government of Nepal for the validation/acereditation of
laboratories which are established by the private sector to carry out test,
treatment or research of plantz or plant products and meet the standards as
referred to in Clause (b), (d) To carry out régular study, research and surveillance
ofregulated pests, and update information thereon and provide such information

[z
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to the concerned bodies or organizations.
Child  Labor This Rule was framed in exercise of powers conferred I:r:.r section 27 of the Child)
Labor {Prohibition and Regulation) Act, 2056, Before, emploving a child as a
{Prohibitton and Labor an application will be filed in the Labor office to examine his /'her health
- in refation to his'her ability and inability te do the work mentioning about
Regulation) the nature of the work and the age of the child. A child
working in an Enterprise will get the monthly remuneration ond allowance not
less than presenibed by the Government of Mepal by publishing a notice in
Rules, 2062 BS Nepal Gazette from time to time. A child working in an Enterprise will get at
{2006 AT least Thirteen days public holiday with full salary each vear. A child who goes
to school will get Ten days educational leave during the annval examination in
a }"'Eﬂl'
The rules mandate that mﬂmunmm.lﬂuunpaﬂ analvsis (measures (o be taken to
minimize the adverse affiect due to project on environment, measures to be taken
for the conservation of aquatic animals and water-environment, social and
gconomic effect of project on the concerned area and wilizanon of local labowr,
Water Regource -
Sl i mlur::eamlj malﬁrlalls, benelits to be taken by the local people after the completion
(1193 AD) ol the project, traming o be provided for local people in relation i construction
and mainiznance and opecation facilites to be required for construction-site,
safery arrangements end possible side effects on concerned landowners due 0
operation of the project, details of the people 1o be evacuated and necessary plan
for their rehabilitation also should clearly be shown),
This rule is the bagic legal instruments of the povernment for conservation and
restoration of historical monuments and heritage sites. The rule states that upon
Ancient deciding the design and standards of houses owned and oceupied butldings or
MMoouments other constructions constructed in private land, within the Protected Monument
Preservation Rules | Zone, it shall be the duty of the Technical Committee fo give advise to the
2(M6 Department of Archaeology. It is alse essential o carry out other necessary
functions as prescribed by Government of Nepal in relation to the survey and
classification of the ancient monuments,
National Trust for In order to fulfill the work and duties of the fund mentioned in Section 9 of the
Nal Act, the fund may coordinate with the relevant agencies of the
Govemnment of Nepal or non-govemmental associations, organizations of |

Bk
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Bepulation
2041, BS

individuals and obtain their approval and support as hecessary and may arrangs
for the following work to be done in the governmental or non- governmental
Seciorn -

{2} planting trees,

{b) doing work related to land and water resources conservation,

(€} Advising techmical and octher opinions on national parks end wildlife
conservation work,

(d) To create public awareness and increase public participation in the work

of protecting nature and natural resources,

Manuals/GuidelinesTirectives

Darective  for
Wildlife Friendly
Infrastructure
Development, 2078
BS (2022 AD))

The minirmum stze of the underpass for different type of wildlife will be as
prescribed in Directives for Wildlife Friendly Infrastructure Development,
2078,

This Directive classified the underpass size as per classification of very large,
large, medivm and small Wildlife. The size frf'urpﬂurpﬁss structure is given as per
road width.

Guideline  an
Hydrologic and
Hydraulic Analysis
and River Training
Works for Bridge
Diesign, 2022 AD

This guideline is based on the latest IRC codes with added methodologies and
explanations wherever necessary. Il aims to address the hydrological dilemmas
in the bridge design with proper explanations and calculations. This guideline
bas covered the topics of determination of design discharge, high fload level,
scour estimation and river training works. This guideline describes the design
discharge shall be increased by 10% in case the river reach is subject w
enormaons quantity of sediment transport. Most of the climate change models
project increase in rainfull during monsoon in Mepal, The design discharge shall
be mereased by 10% to consider the impact of climate change in Mood.

Procedures for
Mational Priority
Project to Acquire
Mational Forest
Land with

This procedure has been formulated as per Section 72 (Ka) of Forest Act 2040,
According to Sub-section | of Section 4, if any proposed project lies in Mational
Farest, the concemed party should conduct BES, TEE or EIA according to ihe
prevailing EPA and EPR. According to Section 17 of this procedure, the project
proponent itsell will be responsible to remove the trées on its own cost and hand
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Standards, 2076
BE (2019 AV

e

aver the forest resources to the concerned forest office, They should plant the
saplings as per forestry norms if the project 15 subjected to remove the frees.
They will be responsible to take care and protect the planted tree for five years
with the co-ordination with concerned forest office.

Equality  and
Social Inclusion
Guideline, 2074
BS (2017 AL

An institutional arrangement has been established for GESI implementation
from Ministry Level to Regional, Division/Sub-divisional offices. At the
departmental level, Geo-enviromment and social unit (GESLT) has been
responsible Tor the implementation and overseeing of GESL-related activities.
This unit has comprised a sociologist designated as the GESI focal point with
iGESI responsibilities.

ADE
Enviranmental
Aszessment
Ciuidelines, 2003
AD

These Guidelines describs how to fulfil the requirements outlined in ADB's
Policy and the Operations Manual

considerations in ADB Operations. Information on ADB's pelicies and

Enviromment on  Environmental
provedures for conducting and reporting on the environmental assessment is
also provided for all types of Projects. Strategic tools such as country
envirommental analysizs and strategic environmental assessment are also
inchuded.

Environmenial
Management
Guidelines, (Road),
2056 BS (1999 AD)

This guideline assists to integrate eovironmental consideration in each phase of
project cycle. The guideline consists of environmental mitigation measures to be
incorporated into Road projects, procedures for public participation, and socio-

coonamic consideration.

Chapter 111 of the guidelines explains that the project screening criteria and the
methods (o be applied in the IEE process. Project screening 15 done in order to

Mational
. determine if E1A is necessary based on indicators such as prescribed parameters,
Environmental
sensifive arcas and 50 on as listed in this chapter, In case if it is not certain
[mpact Assessment : i
- whether EIA is required or nof, [EE shall be conducted 1o determine whether
Guidelines, 1993 ) .
the project may causc significant impact on the environment and if that impact
can be minimized or removed by applying appropriate measures.
Conventions

Convention on

Intemational Trade

Convection on International Trade of Endangered Species of Wild Fauna and
Flora, CITES Act, 2073 has been enacted by Government of Mepal for the
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in Endangered
Species of Wild
Fauna and Flora
(CITES), 2017 AD

implementation of CITES, 1973, This act requires the state to protect of
endangered flora and fauna listed in CITES.

This act was formulated on the basis of Sub-Article | of Article 296 of the
Constitution of Nepal for the implementation of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES), 2030, The main
objective of this act is to protect the endangered flora and faunal species and
monitor and control the international trade of those species. According to this
Act, the species enlisted in Appendix 1 of CITES is stated as Rare Flora and
Fauna, Appendix 11 is stated as Threatened Flora and Fauna and Appendix IT1
15 stated as Protected Flora and Fauna species.

1R8]
Convention on
Indigenous and

Tribal Peoples,
1989 AT

ILO Convention No.169 highlights the need to recognize indigenous and tribal
people’s specific knowledge, skills and technologies as the hasis for their
traditional economies and self-determined development process. Article-1 of
the convention provides definition of the tribal and indigencus people. In
Article 15, the rights of the peoples concerned to the namiral resources
penaining 1o their lands will be specifically safeguarded. The uses of the term
lands include the concept of territories, which covers the tetal environments of
the arcas that the peoples concerned occupy or otherwise use. The peoples
concerned will wherever possible participate in the benefits of such activities
and will receive fair compensation for any damages which they may sustain as
a result of such activities. Article 16 (2) clearly mention that where the
relocation of these peoples is considered necessary as an exceptional measure
such relocation will take place only with their free and informed consent.

| Environmental Standards

Standard oa
Extraction, Sale
and Managemieit
of Stone,
Giravel and Sand,
2077 BS

(2020 A}

The standard aims to determine practical procedures fo be adopted by rural
municipalities and municipalities in exercizing the power to sell stones, pebbles,
sand and soil. As per the standard, local levels shall extract and collect river and
mine-based products from the areas as specified in the approved envirormental
study report. The stendard stipulates a provision for designating ceriain areas 1o
operate mine and crusher industries. A local unit shall prepare an environmental
study reportand get it approved by the concerned village or municipal executive
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body for extraction, collection and zale of river and mine based products. They
may award a contract to registered companies or organizations lo carry out
these tasks af the rate approved by the exccutive body. The standard
prohibits extraction andcollection of river and mine-based products in an area two
kilometers from dense settlement and forest. No local level shall carry out such work
in river arca within arcas 50{metres from the highway and one kilometer from
motorable bridge and suspension bridge. The standard probibits extraction and
collection of stones, pebbles and sand from the Chure megion. However, stones,
pebbles and sand deposited within the Chure region due 1o fiood may be collected
as per the decision of the concemed district dizaster managerment committee.

Nepal  Road
Standard, 2070
BS (2014 AD)

Nepal Road Standards- 2004, applies 1o all Strategic Roads in rural aress being
constructed within Nepal. Based on this standard, standard designs for mads and
bridges inchuding typical drawings were prepared,

Mational Ambicnt
Adr Quaality
Standard, 2069
BS (2012 AD)

The new National Ambient Air Cuality Standard (NAAQS) 200 2 that came into
effect requires effective menitoring and collection of elghi-hour and 24- hour
samples of air pollutants like Total Suspended Particulates (TSP, Pariculate
Matter (FM 10 and FM?2.5}, carbon monoxide, lead and ozoae levels for al least
347 days out of a 365-day year. The NAAQS further states that no particular
place should fail to monitor air samples for teo consecutive days. TSP congist of
solid and liquid particles in the air that ase harmful 1o health while PAM10 is an
air particle with a velume less than 10 micron that can easily enter into the end
of the respiratory tract and cause serious health impacts, Both TSP and PM10
are considered major air polhatants.

Matinnal Ambient

The Mational Moise Stendard 2012 that came into effect as per the mle 15 of

Sound Quality MNepal Government Envirenmental Protection Regulation that requires effective
Standard, 2069 monitoring and collection of Day-time and Night-time noise level permitted
BS (2012 AD) limits.
Ll vﬁ?‘if]: As per the EPR 2054 Rule 15, Government of Nepal has prescribed different
Man Beission Mational standards for emissions from vehicles, There are limit values for
Standard, 2069 P : . :

ermission of harmful gases from vehicles as mentioned in the standands.
BS (2012 AD}
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Mepal Brdge
Standard, 2067
BS (2011 ADY

Department of Road (DoR) has formulated these standards with a view to
establish & common procedure for design and construction of road bridges in
Nepal, All permancat bridges will be designed for a design life of minimum 50
years, Traffic projections will be made for a period of 30 years and designed for
it design discharge of 100 years return period.

Mational Drinking
Water Cuality
Standards, 2066
BS (2006 AD)

L P

fiollonars:

Controlling regularly the guality to sscertain that the water cupplied complies
with the NDWOQS; Periodic monitoring of all the components of the water
supply system from the perspective of sanitation and risk o health; Proper
supervision, inspection and maintenance az part of operation of the water supply
systems; Development of necessary infrastrocture like water quality testing
laboratory and quality control,

Following factors should be considercd while monitoring

Type and quality of waler sources 1.e. surface water, springs, dug-wells, willow
wells, deep wells; Type end size of the water supply sysiem (pipe system,
trcatment  facilities);Local environmental settings (physical infrastructure,
gecgraphy, etc.).Sanitation and hygienic condition surrounding the water
supply system; Socio-cconomic environment at the local level; Site specific
conditions for complying with the standards; User’s opinion and suggestions
regarding water quality; Health and Hygiene Information (information on water
related diseases).

lntem:_ﬁ;nﬂ'l Conventions and Treatics

Nepal is a signatory to many international agreements, conventions cte, related to
environmental conservation:

¢ LUnited Mations Declaration on the Rights of Indigenous Peoples, 2007 AD

»  UN Framework Convention on Climate Change, 1992
The Convention on International Trade in Endangered Species of Wild Fauna and Flora,
(CITES), 1973

& The Convention for Pratection of the World Cultural and Nutural Heritage, 1972
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