INITIAL ENVIRONMENTAL EXAMINATION (IEE)
FOR

UPGRADING OF BUTWAL-GORUSINGHE ROAD (56 KM)
Kapilbastu and Rupandehi District, Lumbini Province, Nepal

Submitted To: Submitted Through

Ministry of Physical Infrastructure and Geo-Environment and Social Unit,
Transport Department of Roads
Singhadurbar, Kathmandu, Nepal Chakupat, Lalitpur, Nepal

Email: gesunit@dor.cov.np

Submitted by:
Project Directorate (ADB)
Department of Roads (DoR)
Bishalnagar, Kathmandu, Nepal
Tel: 01-4437492, 4437493, 4414239,
Fax: 4437488

Email: pdadbi@dor.gov.np

July, 2023







INITIAL ENVIRONMENTAL EXAMINATION (IEE)
FOR

UPGRADING OF BUTWAL-GORUSINGHE ROAD (50 KM)
Kapilbastu and Rupandehi District, Lumbini Province, Nepal

ANNEXEX

Submitted To: Submitted Through
Ministry of Physical Infrastructure and Geo-Environment and Social Unit,
Transport Department of Roads
Singhadurbar, Kathmandu, Nepal Chakupat, Lalitpur, Nepal

Email: gesunit@dor.gov.np

Submitted by:
Project Directorate (ADB)
Department of Roads (DoR)
Bishalnagar, Kathmandu, Nepal
Tel: 01-4437492, 4437493, 4414239;
Fax: 4437488

Email: pdadb@dor.gov.np

July, 2023







B
|
|
|
|
|
|
:
:
|
|
|
|
i
'
j
i
I
.
|
]

Project Preparatory Consultant Under
SASEC Highway Improvement Project (SHIP- PPC)
ADB Loan No 3722 - NEP

Soosung Engineering Co. Ltd. (South Korea)
In asseciation with

ERMC (P) Ltd. - Environment and Resource Management Consultant (Nepal)
and

SO0OSUNG TSE -Tech Studio of Engineering (Nepal)

ENCINEERING & CONSULTING

Ref No: SS/TSE/ERMC/2020-22/263 Date: 19" June, 2023
To: Mr. Chuda Raj Dhakal

Project Director

Project Directorate (ADB)

Department of Roads

Project: ADB Loan 3722-NEP: Project Preparatory Consultant, SASEC Highway
Improvement Project

Subject: Submission of revised IEE Report of Butwal - Gorusinghe Road (50km)

Dear Sir,

With respect to your letter dated May 21, 2023 (Ref. No PD/SHIP-PPC/079/80/Cha. No. 1200), we
would like to submit the revised IEE Report of Butwal — Gorusinghe Road (50 km). The report
incorporates all the comments and suggestion mentioned by your good office.

Thanking you for your co-operation,

Regards,

124

Dr. CHOI Tae Hwa

Team Leader

Attachment(s): 1. IEE of Butwal — Gorusinghe Road (50 km)- Report (Two Copies)
2. IEE of Butwal — Gorusinghe Road (50 km)- Annex (Two Copies)

Bhakta Marga. Baluwatar Ward no 4.. Kathmandu Nepal. Telephone no: 01- 4433384, E-mail: ship.tse@gmail.com
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Bishalnagar
Kathmandu, Nepal

PD/SHIP-PPC/079/80/Cha. No; 1200

Date: May 21, 2023 (B.S. 2080-02-07)

Mr. Choi Tae Hwa

Team Leader

Soosung Engineering Co. Ltd., Korea in association with ERMC (P) L., (En\m'onment and
Resource Management Consultant), Nepal and Tech Studio of Engineering, Nepal

SASEC Highway Improvement Project-Project Preparatory Consultant (SHIP-PPC)

Bhakta Marga, Baluwatar-4, Kathmandu

Subject: ADB Loan No. 3722-NEP, Project Preparatory Consultant under SASEC nghway

Improvement Project (SHIP-PPC): Comments on IEE Report of Butwal-
- Gorusinghe Road Section

Please find attached herewith the comments and suggestions on IEE report from GESU with cha.
no. 763/2.2.2/079/80 dated B.S. 2080/02/07 on the IEE Study of Butwal-Gorusinghe (BG) Road
under Project Preparatory Consuitant SASEC nghway Improvement Project (SHIP-PPC). So we
request you to update and incorporate the comments in the reports accordingly.

Best regards.

Umesh Bindu Shrestha
Project Director : g‘\ r
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1 NAME AND ADDRESS OF THE PERSON/INSTITUTION
PREPARING THE REPORT

The project proponent (Project Directorate (ADB), Department of Roads) has assigned
Soosung Engineering Co. In association with ERMC-TSE, Baluwatar, Kathmandu Nepal as a
Project Preparatory Consultant for SASEC Highway Improvement Project, carry out IEE and
prepare the ToR report of the Butwal-Gorusinghe (50 km) Road Project of East-West Highway
is one of the component of the whole services.

1.1 Project Proponent

The proponent of the proposed Butwal-Gorusinghe Road Section of East-West Highway is
Government of Nepal, Ministry of Physical Infrastructure and Transport, Department of Roads,
Project Directorate (ADB).

1.2 Detail Address of the Proponent

Department of Roads

Project Directorate (ADB)

Bishalnagar, Kathmandu, Nepal

Telephone Number: 01-4437492, 4437493, 4414239;
Fax Number: 4437488

Email: pdadb@wlink.com.np

1.3 Detail Address of the Consulting Firm

Soosung Engineering Co. In association with
ERMC-TSE, Baluwatar, Kathmandu Nepal.
Tel: +977-1-4433384

Email: ship.tse@gmail.com
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2 INTRODUCTION OF THE PROPOSAL

East-West Highway is the main domestic as well as international trade corridor of Nepal
forming South Asia Association for Regional Cooperation (SAARC) corridor. Hence, the
SASEC Highway Improvement Project (SHIP) will support capacity, quality, and safety
improvements of the East—West Highway (EWH).

The Government of Nepal (GON) is working towards accelerating the economic development
of the country while redressing regional imbalances and inequalities. Recognizing that access
to road transport is from key determinant of economic opportunity and delivery of social
service. Asian Development Bank (ADB), which has played a leading role in advancing
Nepal’s transport sector from early 1970s, has instituted a comprehensive Country Partnership
Strategy for Nepal that place, at its core, environmentally and socially responsible development
of the road sector. In this context, GON has received a loan from the Asian Development Bank
(ADB) for the SASEC Highway Improvement Project (SHIP). It intended to engage
international firm in association with domestic consultant (the consultant) to undertake
preparatory activities for the processing of new loan or grant project for funding by ADB or
other bilateral or multilateral development institutions. For the preparatory activities, the
contract was made on August 24, 2020 between Government of Nepal, Ministry of Physical
[nfrastructure and Transport, Department of Roads, Project Directorate (ADB) (hereinafter
referred to The Client) and SOOSUNG Engineering Co. in association with Environment and
Resource Consultant {ERMC) and Tech Studio of Engineering (TSE) (hereinafter referred to
The Consultant).

The proposed Road under SASEC Highway Improvement Project will upgrade 270.00 Km of
East West Highway including bridges among them Butwal -Gorusinghe road is 50 Km.

The improvement of road and bridges may have environmental impacts depending on the
location, size and extent of the project. To address such impacts as well as inclusion of
appropriate mitigation measures, an Initial Environmental Examination (IEE) Study is
required. The environmental studies has been carried out by the consultant in accordance with
the requirements of the Government of Nepal Environmental Protection Act, 2076 and
Environmental Protection Rules, 2077 and ADB’s Safeguard Policy Statement (2009) and
ADB’s Environmental Assessment Guidelines (2003), DOR Environmental and Social
Management Framework (revision 2013).

2.1 Relevancy of the Proposal

The proposal is of the service delivery type (Transportation service) for upgrading/widening of
existing road of the national highway from present two lane road to four lane from Butwal to
Gorusinghe for a total 50.0 km. East West Highway is the main domestic as well as
international trade corridor of Nepal forming South Asia Association for Regional Cooperation
(SAARC) corridor. The proposed project will support capacity, quality, and safety
improvements of the East—-West Highway (EWH). It can be further linked with other Asian
Highway Network. The proposed East-West Highway is the part of the Asian Highway 2
(AH2). Further, this road section will be upgraded to the Asian Highway Standard. ‘ wazlg;%\
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2.2 Brief Description of the Project

Butawal - Gorusinghe Road Section of East West Highway starts form end of the Tinau Bridge
at Butwal and ends at Gorusinghe (Budhi). This road section is 50 km in length. Most of the
section the width of existing road is 8.00 m including 6 m wide carriageway and 1m shoulder
on both sides. Initial section, the alignment passes through the foot of the hillock, further the
road passes through plain area. There are major junctions at Jitgaddhi, Char-number Chowk,
Bangai and Gorusinghe and there are twelve minor junctions which need to be upgraded. From
611+800 to 617+900 (Pipara) and from Kaila Khola Bridge (627+200) to Gorusinghe junction
(634+900) the alignment passes through dense forest area. Major roadside tree cutting is
required in this section while upgrading the road. There are relatively minimum obstacles such
as buildings, houses within the ROW. However, there are number of bus waiting shed, resting
place (Chautari), electrical poles and cables and telecommunication facilities within the ROW
have to be relocated during expansion of the road.

Pavement condition is good to fair. Traffic sign, delineator post, road painting, crash barrier
are in poor condition. At many places, damage of pavement was found due to the poor surface
drainage management. Most of the sections don’t have longitudinal drainage facilities. There
is drainage system in the city area only.

In the road alignment there are 32 existing minor and major bridges. Among them Badganga
Bridge is the longest bridge with length of 290 m. Out of 32, 24- numbers are of RC T-beam
construction, one number at Kaila Khola (47/H001/310) is of pre-stressed T-Beam
construction, 6-Bridges are of solid slab and one box-type construction.

Project Location and Accessibility: The project area lies between 27°42'14.80"N Latitude
and 83°27'36.87"E Longitude at Butwal to 27°39'18.85"N Latitude and 83° 0"2.79"ELongitude
at Gorusinghe. Butwal is at the intersection of Nepal's two different National
Highways, Mahendra Highway and Siddhartha Highway. It connects western Nepal with the
capital Kathmandu through the highway and air links (via the airport at Siddhartha Nagar).The
proposed Butawal - Gorusinghe Road is located in Rupandehi and Kapilbastu district of
Lumbini Province. The location and topo map of proposed road alignment is shown in the
Figure 1.

Lt
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The detail salient features of the proposed road have been given in Table 1.

Table 1: The salient features of the proposed road

Name of the Project

Upgrading in 4 Lane of Butwal — Gorusinghe
Road (50 Km)

Province

Lumbini

District

Rupandehi and Kapilbastu

Butwal  Sub-metropolitan  City, Sainamaina

Mty | et Mt
Municipality

Geographical Feature Terai

Geology Plain / Rolling

Climate Tropical / Sub-tropical

Altitude 118m - 165m amsl

Total Length 50Km

Geographical Location

Starting Point: Latitude: 27°42'14.80"N and
Longitude: 83° 27'36.87"E

End Point: Latitude: 27°39'18.85"N and
Longitude: 83° 02.79"E

Starting Point Tinau Bridge (589+700)

End Point Gorusinghe (Budhi) — 639+700

Road Standard National Highway

Right of Way 50 m (25 m on either side from center line of the

road)

Carriage way Width, Shoulder

In urban case: 50m for 4-lanes divided with paved
shoulders with both way service lane,

In semi urban case: 33m for 4- lane divided with
paved shoulders with both way additional lane for
facilitating mix traffic condition, and

In rural case: 24m for 4-lane divided with paved
shoulder.

Design speed

100 in plane terrain and 80 in rolling terrain km/hr

Maximum gradient

4% for Plane Terrain and 5% for Rolling Terrain

Surface Type Asphalt Concrete/ Cement Concrete
Type of work Upgrading

Side Drain Slope Min 0.50%

Camber of Carriageway and 20,

Service Road
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Name of the Project Upgrading in 4 Lane of Butwal — Gorusinghe

Road (50 Km)
Camber of Shoulder 3%
Minimum radius in horizontal 350 m for Plane Terrain and 210 m for Rolling
curve Terrain
Minimum ‘K’ Value in vertical 427/ 236 for Plane Terrain and 231/ 111 for
curve {Summit/Valley) Rolling Terrain

Limitation of Maximum Gradient | For Plain Terrain: 3%-900 m, 4%-700 m

Length of above average gradient | For Rolling Terrain: 4%-800 m, 5%-600,

190 m for Plane Terrain and 130 m for Rolling
Terrain

In urban case: Carriageway 6-lane- 2x7.5m Paved
Shoulder- 2x2.50m (with Rumble Strip as required)
with Central Median - 3.00m, 6.50 m service lane
with 3.00 m Side Median and 4.00 m Foot Path.

In semi urban case: Carriageway 4-lane- 2x7.5m
Paved Shoulder- 2x2.50m (with Rumble Strip as
required) with Central Median of - 3.00m and 3.50
m additional lane with 1.00 m lane separator.

In rural case: Carriageway 4-lane- 2x7.5m Paved
Shoulder- 2x2.50m (with Rumble Strip as required)
with Central Median - 3.00m.

Minimum Stopping Sight Distance

Dimensions (width x length) of
Lay-byes / Passing Zones (m x m)

Total Bridge 32 minor and major Bridges

Culverts 121 Nos

Approximated Earthworks Quantity

Cutting volume 482,588.00 Cum

Filling Volume 1,686,694.00 Cum

Total Construction Period Road Construction T PGS
Construction period 3 years, DLP 12 months

Preliminary Project Cost NRs. 12,564,918,143.00

Source: Feasibility Report of Butwal —-Gorusinghe Road, 202!

Pavement

Pavement will be design to with stand the traffic volume and axle load for 20 years period.
Adequate drainage will be provided below the pavement layers and sub-grade level. Pavement
layers in general will consist of granular sub-base, crushed stone base and asphalt concrete.
Capping layer of suitable 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 Department of Roads, Overseas Road
Note 31 published by Transport Research Laboratory of UK or as per IRC 37: 2001 guidelines
published by Indian Road Congress.
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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 to approach for other
connecting roads will to be provided to ensure the safety of vehicles diverging from or merging
into high speed road. Intersection will be considered for major feeder roads, minor feeder roads,
district roads. Road furniture will be provided in the form of road signs, crash barriers, road

markings, delineators, foot paths, covered side drains. 5,
:":\-4 by
Depending upon the development of the urban and market area along the road side majog;é S ;;‘

three types of cross-sections are proposed to upgrade the existing road.

o Cross-section for urban areas Wy o
o Cross-section for semi-urban areas Rrgas

o Cross-section for rural areas

Cross-section for urban areas: For enhancement of urban environment and drain off the
storm water three nos of longitudinal green belt and four nos of longitudinal drain has been
proposed in this type of cross-section. In spite of the main dual carriage way of the width of
7.50 m each with central median of 3.00 m and both side shoulder 2.50m, in both side of the
main dual carriage way a 6.50 m service lane has also proposed with median between main
dual carriage way and service lane. Then after a 4.00 m width is proposed for foot path and
cycle lane. Total width of urban area cross-section is 50.00m. (Carriageway 4-lane- 2x7.5m
Paved Shoulder- 2x2.50m (with Rumble Strip as required) with Central Median - 3.00m, 6.00
m service lane with 3.00 m Side Median and 4.00 m Foot Path.

Cross-section for semi-urban areas: For accommodation of the semi-urban area traffic like
tractors, three wheelers, motorcycles, etc., an additional lane in both side of main dual carriage
way of the width of 7.50 m each with central median of 3.50 m and both side shoulder 2.50m,
has proposed. Side drain for this cross-section has proposed as per requirement. A 1.00 m width
lane separator between main dual carriage way and additional lane also proposed. The total
width of the semi urban area cross-section is 33.00m (Carriageway 4-lane- 2x7.5m Paved
Shoulder- 2x2.50m (with Rumble Strip as required) with Central Median of 3.00m and 3.50 m
additional lane with 1.00 m lane separator and 0.50 m verge).

Cross-section for rural areas: The total width of the semi urban area cross-section is 24.00m
(Carriageway 4-lane-2x7.5m Paved Shoulder-2x2.50m (with Rumble Strip as required) with
Central Median - 3.00m). Main dual carriage way of the width of 7.50 m each with central
median of 3.00 m and both side shoulder 2.50m.

All three types of cross section is shown in the Figure2, Figure 3, and Figure 4.

Table 2: Proposed Carriageway for Urban area and Rural Area

Link Road Butwal- | Bamaha Kothi Jitpur- Gourusinghe-
Bamaha | Khola- River- | Gorusinghe | Chandrauta
Khola Kothi Jitpur
River
HO146 HO147 H0148 HO149 HO150

Urban | Carriageway 4 4 4 4 4
Area | Service Road 2 2 2 2 2

Rural Area 4 4 4 4 ' 4 |
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Bridges

Different types of superstructures for bridges will be required for design such as RCC T Beam,
PSC Girder, IPC Girder, PSC Box Girder, etc. DOR Nepal Bridge Standards — 2067 will be
the main guideline for the design of bridges. All bridges shall be designed for a discharge of
100 yrs. returm period. For the calculation of design discharge empirical formulas especially
developed for other catchments shall not be used. All bridges shall be designed as per IRC

loadings.
Culverts

All existing culverts will be tested for capacity adequacy and accordingly inferior culverts will
be modified. New culverts will be designed for 50 years return period of flood.

Side Drain

Type and size of side drain will be selected on the basis of 20 years return period of flood. It
may be open drain, covered drain, masonry drain or RCC drain as per site requirement and
safety guidelines.

Retaining Structures

Different types of retaining walls are proposed in the design of road such as Gabion wall, Stone
Masonry wall, Reinforced Concrete wall and Geogrid Reinforced Retaining wall as required
at site. Geogrid reinforced retaining wall is also known mechanically stabilized earth wall is
the application of geogrid of different strength as per need for the stabilization of high fill
embankment. Height of wall may be up to 15 m, so high tensile strength geogrid is used in this
structure basically ultimate tensile strength ranging from 192 KN/m to 600 KN/m.

All retaining structures are designed for design life of 50 years.

Protection Works

Protection works will be provided in all vulnerable areas like upstream and downstream areas
of culverts, bridges, river banks, road sides and other special structures, all protection structures
will be designed for design life of 50 years
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2.2.1 Brief Existing Environment Condition of Preposed Road

Topography and Geology: The project area lies in Terai, with elevation of 118 to 165 m amsl
(above mean sea level). Soils along the road section are mostly of residual or old alluvial deposits,
represented by boulder and cobble, sands and silts. Soils are mostly stable, but it is possible their
erosion mostly along river banks. Due to high embankment, embankment erosion was notice in
the project area. River bank erosion also notices in different locations. The Google Map and
Topographical Map showing road alignment has been given in Annex-L

Climate: The road lies in tropical and sub-tropical climate zone. Due to major difference in
maximum and minimum temperature summer is very hot whereas winter is more foggy and
cold. The average temperatures in winter are around 15 °C (59 °F). By March, the temperature
rises considerably and it begins to be hot, while from April to June it's scorching hot, and highs
can reach or exceed 40 °C (104 °F), 80% of the net rainfall occurs in rainy season, whereas
average annual rain fall is 1699.6 mm.

Land Use Pattern: Within 50 meters of Right of Way (RoW) of the road alignment, there are
forest and barren land, agriculture land and settlement land, and river. The detail is given in
Table 3.

Table 3 : Land use type along the proposed road alignment

FromChamageTo Length (m) Land use Type

| 589+700 | 591+230 1600 Settlement

| 5914240 | 609+500 18260 Settlement

| 609+500 610+700 1200 Forest + Cultivated land, Settlement

| 610+700 | 611+870 1170 Settlement
611+870 617+730 5860 Forest
617+730 617+900 170 Settlement
611+900 618+000 6100 Agriculture Land
618+000 6214200 3200 Settlement
621+200 621+600 400 Agriculture Land
621+600 621+860 260 Forest
622+120 626+840 4720 Settlement
626+840 | 626+970 130 Agriculture Land
626+970 627+100 130 Forest
627+200 635+200 8000 Forest
635+200 636+420 1220 Settlement
636+420 637+000 580 Agriculture Land
637+000 637+720 720 Agriculture Land
637+720 639+000 1280 Forest
639+000 639+050 50 Settlement
639+050 639+700 650 Forest

Source: Field Survey 2021

Major river of Butwal- Gorusinghe Road Section is Banganga. List of major rivers and
rivulets (Kholas and Kholsies) crossed by the road alignment is presented in Table 4. Banganga
River is perennial, it is characterized by large floods with heavy suspended loads during the

13
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monsoon from June to September. Some small rivers and streams originated from Siwalik Hills
are prone to flash floods during monsoon but have no flow rest of the time.

Catchments of the project area have been delineated by GIS and checked by overlapping them
on Google Earth Professional. Following Figure shows the catchment area of the river of
proposed road.

CATCHMENT AREA MAP

CATZHMENT AREA MAP CF BRIDGES OF BUTWAL - GORMSINGHE POAD SECTOR

Sy

Figure 5: Catchment area of River of Butwal-Gorusinghe Road
The detail list of rivers is given in Table 4.

Table 4: List of Rivers along the road

o~ Bridge Existing Bridge Parameters
Identification | Nae of Bridge '[l;ype of Total Length
ridge

] 46-H001-286 Sub way RCC slab 6.70
2 46-HO01-287 Guhye Khola (Jitgadi Khola) RCC Girder 21.30
3 46-H001-288 Narshing khola (Dry Nala) RCC Girder 16.30
4 46-H001-289 Dry Nala RCC Girder 7.24
5 46-H001-290 Dry Nala RCC slab 8.30
6 46-H001-291 Pakhapani khola RCC slab 9.60
7 46-H0O01-292 Satgadi no | RCC slab 64.29
8 46-H001-293 Satgadi no 2 RCC slab 28.60
9 46-H001-294 Soila river RCC slab 13.14
0 46-H001-295 Rajpur khola RCC slab 26.35
11 46-H001-296 Bamaha khola RCC slab 32.36
12 46-HO01-297 Ghamaha khola RCC slab 50.60
13 46-H001-298 Tulbuliva RCC slab 42.90
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) Existing Bridge Parameters

SN Bridge

Identification Name of Bridge Ty].)e of Total Length
Bridge

46-H001-299 Marthirwa khola RCC slab 16.35
46-HO01-300 Meghawa khola RCC slab 21.20
46-H001-30i Inguria nadi RCC slab 51.10
46-HO01-302 Banarhwa Nadi RCC slab 39.60
46-H001-303 Dry Nala RCC slab 11.20
46-H001-304 Pahila Nadi RCC slab 46.20
46-H001-305 Drv Nala RCC slab 10.62
46-H001-306 Kanchan RCC slab 63.34
47-H001-307 Kothi river RCC slab 43.00
47-H001-308 Gageda khola RCC slab 8.60
47-H001-309 Banganga RCC slab 289.68
47-H001-310 Kaila khola RCC slab 93.60
47-H0O1-311 Balhundra khola RCC slab 20.95
47-H001-312 Harkon Khola RCC slab 20.90
47-HOO1-313 Dry Nala RCC slab 21.45
47-H001-314 Kundra Khola RCC slab 29.00
47-HO01-315 Ghorai Nala khola RCC slab 21.50

31 47-H001-316 Dry Nala RCC slab 13.15

32 47-H001-317 Belwagardwa nadi. RCC slab 63.75

Source: Feasibility Report of Butwal —Gorusinghe Road, 202{

Landslides and Slope Stability: Slope stability depends on the existing geological structures,
lithology of the rock units, soil type, topography, and hydrological condition (active seepage
and spring). Failures have occurred in the in the colluvial deposits because of the highly active
seen from Tinau river area specifically along the 1 km stretch of the project road. Furthermore,
embankment erosion will be occurred due to flood in the Terai. The Badganga basin frequently
suffers from flash floods as the catchment response to high intensity and short duration
precipitation is swift, leading to flooding and water-logging downstream. In addition, there
have been numerous instances where heavy rainfall in the downstream areas has led to water

logging.

Flora and Fauna: The road does not fall under any protected or buffer zone area. The road
crosses mainly three blocks of forests of Saljhandi, Banganga and Gorusinghe. The detail of
chainage is given in Table 3.

Flora and Fauna:

The Project area lies along the subtropical region of western terai. Sal (Shorearobusta) as the
dominant forest species and some of the associated tree species include Asana/Saj
(Terminaliaalatay. Khair (Acacia catechu), Sindure (Mallotusphillipensis), Bot Dhayero
(Lagerstroemia parviflora), Karma (4dina cordifolia). Kusum (Schleicheraoleosa).Jamun
(Syzygiumcumini)., Lampate (Duabangagrandifolia), Gayo (Bredeliaretusa), Phaledo
(Erythrinasuberosa), Khirro (Sapium insigne), Mauwa (Engelhardiaspicata). Tooni
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(Cedrelatoona), Kutmero (Litseamonopetala), Bhalayo (Semecarpusanacardium), Bijayasal
(Pterocarpusmarsupium), Datiwan (Achyranthesaspera), etc.

Major shrub species in the proposed project area include Dhairo (Woodwordiafruticosa),
Dhursul (Colebrookiaoppositifolia), Aasuro (Adhatodavasica), Bilaune (Maesachisia),
Jhadibanmara/Kande  (Lamtana  camara), Jhingani  (Ewryaacumingta), Bansuli
(Dichroafebrifuga), Aiselu (Rubusellipticus), (Rubuspaniculatus), Rudhilo
(Pogostemonbenghalensis), Gineri (Premnaintegrifolia), etc.

Herb or ground vegetation include Banmara (Eupatorium adenophorum), Kukure
(Blumeasps), Bukiphool (Osbeckianepalensi), Datiwan (Achyranthesaspera), Gandhe
(Ageratum conyzoides), Kuro (Bidenspilosa), Titepati (Artemisia sps.), Sisno (Utriciadiocia),
Urenalobata, Eubhorbiasps and Grass specieslike Imperatacylindrica, Brachiariasps,
Echinochloasps, Pennisetumsps, Cynodondactylon, etc.

Grass species like Imperatacylindrica, Brachiariasps, Echinochloasps, Pennisetum sips,
Cynodondactylon, etc.

Mammal: In the project area mammals found are Golden Jackal (Canisaureus), Wild Cat
(Felischaus), Wild boar (Susscrofa), Yellow-throated Marten (Martesflavigulay and Common
Leopard (Pantherapardus), Nilgai (Boselaphustragocamelus), Rato Bandar (Macacamulatta),
(Rhesus Macaque), Common Langur (Semnopithecus entellus) and rodents like Northern Palm
Squirrel (Funambuluspennanti), Porcupine (Hystrixindica), Grey
Mongoose(Herpestesedwardsiiy and various species of bats (Pteropussps) ete. Barking deer
(Muntiacusmuntjak) and Golden Jackal are commonly seen in the project area. Common
Leopard is an infrequent visitor,

Avifauna: Kaliz Pheasant (Lophuraleucomelanos), Great Barbet (Megalaimavirens), Blue-
thorated Barbet (Magalaimaasiatica), House Crow (Corvussplendens), Jungle Crow
(Corvusmacrorhyncos), Rock Pigeon (Columba livia), House Sparrow (Passer domesticus),
Black Kite (Milvusmigrans), Common Mayna (Acridotherestristis), Oriental Turtle Dove
(Streptopeliaorientalis), Grey-hooded Warbler (Seicercusxanthoschistos), Red-vented Bulbul
{(Phycronotuscafer), Himalayan Bulbul (P. [leucogenys), Red-billed Blue Magpie
(Urocissaerythrorhyncha), White-breasted Kingfisher (Halcyon smyrnensis), Oriental Magpie
Robin (Copsychussauiaris), Long-tailed Shrike (Laniusschach), Plumbeous Water Redstart
(Rhyacornisfuliginosus), Black Drongo (Dicrurusmacrocercus), Cattle Egret(Bubulcus ibis),
Spot-bellied Eagle Owl (Bubo nepalensis), Glaucidiumradiatum (Jungle Owlef) and Wabler
(Orthrotomussp) were recorded by direct sighting during the field visit in the area.

Herpetofauna: The common herpeto-fauna reported in the project area were Common Rat
Snake (Ptyasmucosus), Buff-striped Keel back (Amphiesmastolatum), White Lipped Pit Viper
(Trimeresurusalbolabris), Himalayan Rock Lizard (Laudakiatuberculata), Common Garden
Lizard  (Calotesversicolor), House Gecko (Hemidactylusspp), Sikkim  skink
(Scincellasikkimensis), Asian Toad (Bufomelanonostictus), PaniBhyaguta
(Hoplobatrachusrugulosus) and Paha (Bufo spp.).

16
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Socio-economic and cultural: According to the National population census 2011, the
population of affected municipality is given in Table S with male and female population and
total households (HHs).

Table 5: Population Composition of Project Municipalities

Province | Municipality | District Total | Male Female Total
HHs | Population | Population | population
Lumbini | Butwal Sub- | Rupandehi | 34087 | 63288 70454 138742
metropolitan
City
Sainamaina Rupandehi | 15063 | 29733 32912 62645
Municipality
Kanchan Rupandehi | 7084 | 14865 18207 33072
Rural
Municipality
Banganga Kapilbastu | 15894 | 34833 40309 75142
Municipality
Buddhabhumi | Kapilbastu | 11501 | 31583 33366 64949
Municipality
83629 | 179302 195248 374550

Source: National Data Profile 201 and Municipality Profile 2076

The project area has multi-ethnic composition. Brahmin, Chhetri, Dalit, Janajati, Muslim,
Tharu, Kurmi, Yadav, Newar are major groups in the project area. In Kapilbastu district,
Muslims are the predominant religious group. The literacy rate of project influence area is
about 79% male and 61 % Female. Major agriculture production is cereal crops (Paddy, Maize
and wheat). Production of seasonal and non-seasonal vegetable is very potential in this areas.

The road will be upgraded within the 25m RoW. Therefore, no additional land will be acquired
along the alignment. Only encroached structures will be shifted during construction. The local
government is also trying to shift these encroached structures. However, new bridge
construction site may go beyond the present RoW, in this situation, additional land will require.

Drinking Water and Sanitation: Majority of the households in the project area have deep
well/tube well as the major source of drinking water. It is found that more than 70 percent
households have toilet facility.

Energy: For household lighting, electricity predominates this road corridor. Most of the people
in the

project area use LPG and fire wood for cooking purpose

Affected Infrastructures and Other Amenities: There are electric pole, gate, optical fiber,
public toilet, tap, telephone pole/cabinet, transformer, water tank, well, irrigation canals,
resting places (Chautara), waiting place for public vehicle, access road along, small roadside
temple, which may affect during road construction.
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2.2.2 Project Activities
Pre- construction Phase
e Land acquisition and clearing RoW
» Relocation of Public Utilities
o Forest area clearance approval from concern ministry
» Clear-felling of forests within the RoW
Construction Phase
o Cutting-filling works, earthwork and formation of embankment.

e Construction of miscellaneous road structures including retaining structures and
drainage structures.

e Traffic safety structures

¢ Road pavement structure construction works

e Bridge construction

* Bio-engineering

e Road painting and establishment of traffic sign
¢ Road side plantation, median plantation along with compensatory I o :;raﬁ"{‘

Operation and Maintenance Phase

e Maintenance of road surface
e Plantation along the road
2.2.3 Construction Planning

After completion of pre-implementation works such as land acquisition, vegetation clearance,
etc., mobilization of contractors will be done. Construction of roads, Major and minors bridges
project is planned to start on April 2023 and completion is estimated on 3 years. However, this
date will be different as per the time consumed during pre-implementation phase.

2.2.4 Land and Man Power Required

Approximately 236.12 ha land is needed to be acquired for the implementation of the project
road and bridges. This land includes the forest land and barren land (28.46 ha), agriculture land
(35.32 ha) and settlement area and agriculture land (132.67 ha), river. The agriculture and forest
land and other land are within ROW (within 50m). The ROW’s land has already transfer to
DoR/GoN name.

Total of 7,313,027 labors including 658,859 (man days) skilled and 6,654,168(man days)
unskilled worker are needed during construction work of the project. Unskilled and skilled
manpower will be required to carry out the work during the construction period. Depending on
the expertise, experience and knowledge priority will be given to the local people for the
required human resources. Numbers of skilled and unskilled manpower required for this project
are as follows.
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2.2.5 Construction Material

Construction of road and bridges following material will be required. Various materials will
be purchased from market. The major construction material with quantity is given in Table 6.

Table 6: Estimation of Quantities of Construction Materials

Type of Material Required

Quantity of Material Required

Cement 143,687.00 Mt
Sand 286,136.00 Cum
Aggregate 760,501.00 Cum
Stone 255,371.00 Cum
Reinforcement 28.975.00 Mt
Structural Steel 1075.00 Mt
Subbase 506.081.00 Cum
Base 356,399.00 Cum
Bitumen 14.477.00 Mt
Gabion Box 25,290.00 Sqm

Source: Feasibility Report of Butwal -Gorusinghe Road, 2021

Construction materials such as stone, coarse aggregates, sand, sub base, base course, and surface
dressing/asphalt concrete chips are available in locally. The potential sources of construction
materials are given in Table 7.

Table 7: Sources and tentative quantities of the construction material

U .l)'!

S.n Name of the Location Available Materials Remark
Source
1 Banganga River Stone, Sand and aggregates,
Chips for Asphalt Concrete
Tinau River Sand and aggregates, Chips for
2
Asphalt Concrete
3 | Dano River Sand and aggregates Ay
4 | Saljhundi Sand and aggregates ’f‘: \ P
Surahi River Stone, Sand and aggregates, $7Enl-r- T A
> Chips for Asphalt Concrete < \"“*'ﬁﬁ?&

Source: Feasibility Report of Butwal —~Gorusinghe Road, 2021

2.2.6 Energy, Technology and Resources Required

Gasoline and electrical energy will be used during the construction phase of the project. The
energy required for the construction works is mainly kerosene, diesel and petrol. Diesel will be
used for transportation of materials. Kerosene will be used for bitumen heating. Vehicles will
use diesel or petrol supplied by the contractor from outside the project area. The required

quantity is given in Table 8.
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Table 8: Type and quantity of fuel required

[ Type of fuel Quantity (litre)
Diesel 2,400,000 ltr
Petrol 480,000 ltr
Kerosene 2,050,000 ltr

Sowurce: Feasibility Report of Butwal -Gorusinghe Road, 2021

The technology used for the construction work will be both machine and labor based. Machine
based method is mainly used for specialized works like material extraction from borrow/ quarry
sites with use of heavy equipment like excavator, bulldozer, etc. Heavy equipment like
excavator will also be used for earthwork excavation, vibrator for surface laying and
compacting, use of distributor for laying and use of compactor for finishing bituminous seal,
etc.

Project Cost for the construction of the Road and Bridges are based on an evaluation of the unit
rates and quantities obtained from the designs, drawing and inventory. Costing has been carried
out in the format using District rates and Norms approved by DoR. The total project cost for
construction of road and bridges has been estimated to NRs. 12,564,918,143.00 including
VAT.

2.3 Rationale of the Proposal

During implementation of project, environmental assessment is required for increase beneficial
impact and minimization adverse impact. According to Environment Protection Act (EPA)
2076, and Environment Protection Rule (EPR), 2077 (addendum 2078); Schedule 2, Rule 3,
Transport sector E (8); Initial Environmental Examination (IEE) is required for upgrading of
national highways or feeder roads of length 10-50 km.

The road does not pass through any protected areas (Nationa! Parks, Conservation areas,
Wildlife Reserve, Hunting Reserve and Wetland). There is no need to cleared forest area
beyond ROW.

As for Environmental Protection Rule (EPR), 2077; Section 2, Rule 7, Sub-rule 8 this report is
prepaid in English Language since the project is donor funded, (refer by Annex V).

2.4 Objectives of IEE

The main objective of this IEE is to identify the impacts of proposed project implementation
on physical, biological, socio-economic and cultural environment of the project area and
propose mitigation measures to avoid or mitigate such impacts.

The specific objectives of the proposed IEE include to:

e To identify the major issues that may arise as a result of proposed works on bio-
physical, socio-economic and cultural environment of the project area,

e To identify the critical environmental problems that requires further studies and/or

monitoring.
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o To analyze and determine the potential positive and adverse impacts of the project in
terms of both direct and indirect impacts, including definition of their extent in the
context of areas affected and whether these are temporary or permanent.

¢ To suggest mitigation measures for adverse impacts and enhancement measures for
beneficial impacts

e To formulate and propose practical mitigation measures for adverse impacts,
enhancement measures for positive impacts and to incorporate necessary safeguards in

project design, construction and operation plans.

¢ To make sure that IEE is sufficient or not for the proposed road project.
2.5 Objectives of IEE’s ToR

The main objective of ToR is to provide guidelines to conduct IEE of proposed road project.
The specific objectives are as follows:

¢ To identify and describe., analyse the pertinent issues on physical, chemical, biological
and socio-economic and cultural environment,

e Delineate the direct impact, indirect impact and zone of influence for the specific
activities to be undertaken in the assessment,

o To determine methodology of IEE,
o Clarify the responsibilities of the different institutions involved in the project cycle,
e Set out a time frame with required expert/ human resource for carrying out the IEE,

o Fit the IEE into the context of existing policies, rules and administrative procedures.

2.6 Delineation of the Project Area

Direct Impact Zone (DIZ)

DIZ for the proposed project is the area where all the construction activities related to project
road and bridges will take place. The Right of Way (RoW), as well as project utilities locations
where project activities take place and from which direct impact on the surrounding
environment is expected are also included under the DIZ. The RoW of the project is 50m (25
m on both side from the centerline of the road).

Indirect Impact Zone

Indirect Impact Zone(1IZ) for the proposed project will be 200 m aerial distance beyond DIZ
of the project area.

Zone of Influence

The Zone of Influence of the project includes all the affected wards of Butwal Sub-metropolitan
City, Sainamaina Municipality, Kanchan Rural M umc1paim Banganga Municipality
Buddhabhumi Municipality. AL
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3 DATA PROCEDURES TO BE ADOPTED WHILE PREPARING
THE REPORT
The IEE approach, methodology and procedure shall generally follow the provisions of the

EPA, 2076 and EPR, 2077. Following approach and methodology will be adopted during the
IEE report preparation.

3.1 Data Requirement for Preparation of the IEE Report

The following data related to physical and chemical environment, biological environment,
socio-economic and cultural environment of the project area will be collected.

3.1.1 Physical and Chemical Environment
e Land Use pattemn
e Topography and geomorphology
¢ Climate, Meteorology, hydrology and drainage

¢ Geology, soil, erosion and land instability, flood

e Seismological data
s Air quality
e  Water quality
¢ Noise Level
3.1.2 Biological Environment
o Local flora and fauna of the project area
e Loss of Forest and vegetation status and types
» Fish and other aquatic life
» Non-timber forest products found in the project area.
* Vegetation biodiversity and significance

o Wildlife, wildlife habitat, Movement/migration corridor of wildlife affected by the
project

» Habitat in terms of Degradation/Fragmentation/Human encroachments.
» Rare/Endangered/ Protected flora and fauna species of the area
3.1.3 Socio-economic and Cultural Environment
» Land/ property acquisition
e Damage to structures
o Loss of production
e Population, caste/ ethnicity and employment facilities,
e Agriculture, income expenditure, and occupation,

e Education, Health and Sanitation condition in the area,

o]
I
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e Migration trend

o Services and facilities in the project area,

o Trade/ business

» Historical and cultural sites of the area {(major temples, religious area)
e Indigenous and vulnerable groups in project area

e Settlement
3.2 Data Collection Methods

Project relevant reports and documents will be reviewed to the extent they are available, such
as road alignment map, topographical maps, project feasibility study reports, district profile of
Rupandhi and Kapilbastu prevailing policies, acts, rules, guidelines, manual, review of
proposal related published documents.

Initial interaction and consultation will be carried out with the local level and district level
stakeholders for collecting the baseline information of the project area. Questionnaires and
checklists will be prepared to collect information on physical, chemical, biological, socio-
economic and cultural environment of the project area. Training of enumerators will be
provided prior to field survey.

The project area will be delineated tentatively on the topography map published by the
department of survey and will be verified during field survey through consultation with local
people. Further Following data collection method will be applied.

Table 9: Methods Used for Data Collection

Type of Parameters Methods of data Collection
Environment
Lans use, Topography | Direct observation, Google Map, Topo Map
and geomorphology, 1:25000
Slope instability
Physical Rain fall and DHM, CBS (Environmental statistics of Nepal)
temperature

Hydrological analysis

Hydrological Study and Detailed Design of
Road

Water quality Portable Water Analysis Kit/ Lab Test analysis
and observation of water quality monitoring
Air and Noise quality | Air quality monitoring 24 hour PM 10, PM 2.5,

measurement With High Volume Sample,
Sound Level Meter (Lutron SL-40238SD)

Construction Material
Type, sources,

Field survey, from DPR Report

quantity
Storage yard and Site observation, Design Engineering, Interview
Camp Sites with Stakeholders

Traffic Condition

Traffic survey, Site observation, information
from Stakeholders
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Type of Parameters Methods of data Collection

Environment
Information on Public | Site observation/Interaction with local
Utility stakeholders
Topography, Types of | Direct Observation, survey and soil reports,
Rocks, soil, Geographical map 1:25,000 published by survey
Earthquake department
classification, stability
Geological Geological Report of Road, Soil investigations,
investigation Direct Observation

Biological Flora, Fauna Direct Observation, Transect survey,
Vegetation Counting in Field/Census survey, GPS record,
Information
Wildlife species - Direct Observation of Signs (e.g.,

Mammals, Birds and
Reptiles

scats/droppings, scratches, cails, pugmarks,
carcasses, scales)

Direct Observation of indirect indicators such as
nests, dens, burrows

Key Informants Interview showing color
photographs of different mammals, birds and
reptiles

Key Informants Interview on movement of
animals

Fish In consultation with local people residing near
by the river, Direct observation
Socio- Demography, Direct Observation, information collection from
economic Economic and Social | key informant, collection information through
and Cultural facility chelist, questionnaires, National Population and

Housing Census 2011, Public consultation and
Discussion with attected Municipalities

Cultural and historical
sites

Direct observation and Key Informants
Interview, household survey, Focus Group
Discussion

3.2.1 Literature Review

Prior to the mobilization of study team to the project areas, desk study was carried out by using
topographical maps (Scale 1:25,000) published by the Government of Nepal (GoN), NPHC
2011, Survey Department. Information include existing laws, rules, guidelines and manuals,
[EE reports of similar projects, Environmental and Social Management Framework published
by DoR, GESU Relevant information from various sources will be collected and reviewed to
understand the nature of the project and to identify the pertinent issues to be considered for the
IEE. Feasibility study, Detailed Design Report of the road section will be reviewed to
determine the nature and scope of activities of the project. Similarly, pertinent sources of
secondary information will be identified and reviewed to build acquaintance with the
environmental settings of the project area under physical, biological, socio-economic and
cultural environment of project affected areas.




TERMS OF REFERENCE
Initial Environmental Examination {IEE) Study of Butwal- Gorusinghe Road

3.2.2 Field Survey

Field study will be conducted in the proposed project area by multi-disciplinary team of
experts. A walk through survey along the proposed road alignment will be carried out by the
IEE team, observing the significant environmental features in the probable influence corridor,
and make necessary measurements, inspect/observe and discuss it with local stakeholders. The
information collection will be done covering physical, biological, socio-economic and cultural
aspects of the environment. Survey of DIZ and IIZ area will be done during the IEE regarding
physical, biological, socio-economic and cultural environment.

Kev Informant Interview

Key informant interview will be conducted in project affected municipalities. Local people,
government officials, teachers, entreprencurs, etc. will be included in the discussion and their
responses will be included in the IEE report. Government officials from the affected
municipalities will be interviewed. Likewise, teachers from affected school, authorized
personals from affected community forest will be interviewed during the IEE.

Household Survey

Structured Questionnaires will be used to evaluate the socio-economic status of the households
located in the project area and whose land and property lying along the road alignment or within
the 200m aerial distance from the center line of existing road section and which may be
temporarily or permanently affected by the project. During household survey, each affected
household famihies along the road alignment will be enumerated and interviewed. While, a
random sampling method will be used to select 20% households from the project influence area
within 200m aerial distance.

Walk Through Survey

Walk through survey of the proposed project area will be done by IEE team based on the
structured questionnaires, checklists prepared during desk study. The proposed project area
will be observed and necessary information will be collected on the socio- economic and
cultural environment, physical environment, biological environment and chemical
environment by interaction with local stakeholders, district level stakeholders and project
affected personals. The significant features of the probable Zol will be collected by making
necessary measurement, inspection and observation and by consulting with the local people.
Samplings for studies and measurement related to air, water and noise quality will be collected
from the proposed project site and will be taken to the laboratory for analysis.

3.2.3 Physical Environmental Survey

Information on physical environment will be collected from visual observation, field
investigation, laboratory analysis, maps, standard format and checklist etc. Extensive
observation on topographical features and drainage characteristics will be observed and
documented. Physical features comprising soil characteristics, slope stability will be observed
and recorded during walk through survey. Key informant interview, consultation with local
communities will be camried out to know the history on natural disasters like landslides,

earthquakes, etc.
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Topographical maps, satellite images will be analysed carefully along the road alignment
together with field verification, analysing direct and indirect impact zones in the project area
and finalizing the highway alignment.

Review of geological map, hydrological map, Engineering Geological log along the road
alignment will be prepared to keep the information on landslide, major gully erosion, debris
flow, soil and rock. Information in the log will include depth, rock type, geological structures
and weathering grade.

Baseline data on air quality, water quality, and noise level will be carried out at the major
settlements of the project area and the laboratory results will be checked with the Nepal
standard for their analysis. Climatic information of the project impact area will be obtained
from the meteorological station close to the project area.

3.2.4 Biological Environmental Survey

The information on the biological environment will be obtained primarily from project area
survey and field observations. Vegetation types, especially quantitative information along the
alignment will be recorded. Plants of medical and cultural value, if any, will be recorded. The
trees which are likely to be felled or removed will also be recorded following a census method
(Total count of ftrees). Regarding other floral composition a sampling technique will be
followed, as guided by the MOFE forest sampling guidelines. Similarly, wild habitat and
species, including wild mammals and bird, will be observed, discussed based on a checklist
prepared and documented.

The methods described will document all the floral and faunal population of the project area
following a census and sampling technique, including available protected species and the
animal passes. Based on the species behaviour, corridor or crossing points will be accessed,
recorded and studied.

Vegetation/ Forest Resources

District level data of forests will be collected by reviewing of reports published by Division
Forest Office of the project districts. A walkthrough survey will be done by group of experts
related to biodiversity to make general observation of the forest along the alignment. Likewise,
information about the forest loss, roadside tree, and private trees on the farm land will be
collected through forest survey.

The information on composition, distribution patterns and characteristics of vegetation and
forest types and sensitive habitat in the project area will be assessed from direct field
observations, transect survey, interaction with forest user groups, and collection of information
from division forest offices (DFO). A detailed survey will be conducted in affected forests for
the identification of species, analysis of vegetation and bio-diversity status. In general, possible
impact on forest area will be discussed.

All the trees, poles, sapling and regenerations of the forest trees, including other plants (NTFP,

etc) within the ROW will be measured properly. A tree census of all affected trees along the

proposed alignment will be counted individually and location recorded using a hand held GPS.
e

i
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All the individual trees will be numbered and recorded in a standard data sheet with DBH and
height of all the affected trees.

The volume of the affected tree species will be quantified together with the loss of forest. Of
the total length of proposed Butwol Gorusinghe Section (50 Km. Tree species having more
than 10cm diameters at breast height (DBH) will be counted and measured and recorded as
trees. Remaining growing stock will be sampled and recorded, as seedling and saplings.
Diameter at breast height (dbh) will be measured at 1.3 meter from the ground level. Data
collection format is given in Annex IIL

the data from tree measurements will be quantitatively analyzed for basal area and to calculate
the wood volume. Basal Area is the trunk cross-sectional area. The basal area of each of trees
will be calculated on the basis of diameter at breast height. These parameters will be calculated
by using following formulae:

Consuitation with CFUGs

All community forest falling along the alignment will be consulted. The representative of
concerned community forest will be pre-informed about the meeting. The meeting will mainly
focus on availability of flora, dependency of local people on forest resources, availability of
Non-Timber Forest Products (NTFPs), species to be planted, possible plantation sites and
assistance required to community forest.

Interview

Local people from project area, members of Community Forest User Groups (CFUGs),
officials from concerned Range Post and Division Forest Offices will be interviewed in order
to collect information on wild fauna, their distribution, behaviors, movement pattern, etc.
Wildlife species found in the project area will be grouped into different threat categories based
on JUCN (1978), CITES (1985) and GoN's act such as Forest Act, 1993 and National Parks
and Wildlife Conservation Act, 1973.A walkthrough survey will be done by group of experts
related to biodiversity to make general observation of the forest along the alighment. Likewise,
information about the forest loss, roadside tree, and private trees on the farm land will be
collected by making census survey.

The information on composition, distribution patterns and characteristics of vegetation and
forest types and sensitive habitat in the project area will be assessed from direct field
observations, transect survey, interaction with forest user groups, and collection of information
from division forest offices (DFO). A detailed survey will be conducted in atfected forests for
the identification of species and numbering, analysis of vegetation and bio-diversity status. In
general, possible impact on forest area will be discussed.

Calculate volume of affected tree: Volume of affected standing trees will be calculated using
following equation.

| Volume = (x*DBH*/4)*Ht*FF 0] B
Where,
DBH : diameter at breast height, P N
Ht : height of tree SR

FF : form factor of the tree
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FF of atree is the ratio of its volume to the volume of specified geometric solid of similar basal
diameter and height. In case of insufficiency of proper species data national tree volume tables
will be used (Sharma and Pakula, 1990).

Biomass and Carbon Estimation:

Biomass of a trees or shrub will be calculated using biomass table for the tree species. Above
ground biomass will be calculated using the equation below:

Above Ground Biomass (AGB)=SB + BB + LB (i)
Where,

%

17
o

N
SB: is Stem Biomass and is calculated as Stem Volume multiplied by Woodsl qu{‘_gy‘" s
BB: is Branch Biomass and 31%% ‘mﬁf@

LB: is Leaves Biomass. /%33'??{5@@

Root biomass and corresponding carbon will be calculated using a standard procedure.

Estimation of compensatory nos. and plantation cost will be calculated according to existing
regulation of GON.

Wildlife Survey

Data on wildlife will be collected by direct observation and consultation with local people.
Major habitat types will be identified by direct field observation and using topographic maps.
Different signs (e.g. droppings, scratches, calls, pugmarks, carcasses, scales) will be considered
as a form of identification of mammals, birds and reptiles. Other indirect indicators such as
nests, dens, burrows will also be observed in the area. The information about the fish will be
collected in consultation with local people and direct observation.

Wild animals: Data on wildlife will be collected by direct observation and consultation with
local people. Major habitat types will be identified by direct field observation and using
topographic maps. Different signs (e.g. droppings, scratches, calls, pugmarks, carcasses,
scales) will be considered as a form of identification of mammals, birds and reptiles. Other
indirect indicators such as nests, dens, burrows will also be observed in the areca. The
information about the fish will be collected in consultation with local people and direct
observation.

The mammal species presence and impact study in the project area is carried applying direct
observation methods such as i) Surveying of animal tracks and signs; ii) road kill survey and
iii) indirect methods as discussion and interviewing with Local Forest Management Group
(LFMG@G), including the Division and Sub-Division Forest Office and other stakeholders. Tracks
and sign survey will gather pugmark/footprinthoof mark, scats/pellets/dung, and scratch on
the tree trunks while road kill data will be gathered through direct observation of road kills and
in consultation with LFMG.

Aviafauna Study: For Avifauna study, line transects method will be used with unlimited
radius to record all heard/s or seen birds (Bibby et al, 2000). Bird monitoring will be done along
the highways as well as visiting nearby forests. The walking speed should not be approximately
lkm an hour. Bird observations will be conducted during moming dusk, between 7:00am to
6:30 pm in evening with a break in the afternoon. Opticorn Binoculars of 10x42 and Canon
90D with 55-250mm lens will be used to locate and photograph birds respectively.

28
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Identification of birds will be carried following Birds of Nepal (Grimmett et al, 2016), in case

of confusion. Migratory pattern and global status of each migratory species will be noted

following the I[UCN Redlist (IUCN, 2021). Similarly, national status will also be listed as per
the National Red list of Birds (Inskipet al, 2016).

Herpetofauna and Fish diversity: Proposed alignment traverses through largely settlements
and farmland and rivers with annual flow while other are ephemeral streams those may require
studied, such as Kothi Khola, Kaila Khola, Balbagadevi Khola, Kanchan Khola for fish study.

Net fishing and indigenous ways of fishing (trapping and angling) will be used for fish sample
collection with the help of local anglers. In case of confusion, fish species will be identified
following “Ichthyology of Nepal - A Study of Fishes of the Himalayan Water” and “Fish,
Fisheries and Farmers in Nepal”. Consultation with experts will also be made for precision in
species Identification. Institutional Animal Care and Use Committee and Animal Welfare Act
will be referred to for humane collection of sample.

The information on the biological environment will be obtained primarily from project site
survey and field observations. Vegetation types, especially quantitative information along the
alignment will be recorded. Plants of medical and cultural value, if any, will be recorded. The
trees which are likely to be felled or removed will also be recorded. Similarly, wild habitat and
species, including wild mammals and bird, will be discussed and documented.

3.2.4.1 Socio-economic and Cultural Environmental Survey

Information on socio- economic and cultural environment of the project area will be collected
and documented through literature review, key informant interviews, household survey, and
walk through survey in the project affected area. Demography and Settlement data of Project
district, Municipalities will be collected by reviewing District Development profile of Nepal.
Likewise, population distribution at Zol will be enumerated 20% from housechold survey —
"Poverty and Social Analysis of Butwal —Gorusinghe road, occupation of the Project area
within 200 m aerial distance along the road alignment will be collected from household survey—
"Poverty and Social Analysis of Butwal —Gorusinghe Road". Data related to project affected
structures, public utilities, indigenous and vulnerable groups along the Project alignment will
be collected from household survey - "Resettlement Plan of Butwal —Gorusinghe road”.
Further, the project affected structures such as religious and community structure, waiting shed,
chautaras, temple, gumba, grave yards, etc. if any along the road alignment will be enumerated
through census and walk through survey.

3.3 Public Hearing and Stakeholder Consultation

The role of public consultation and participation is to ensure the quality, comprehensiveness,
effectiveness of the I[EE as well as to ensure that the public views are adequately taken into
consideration in the decision making process. It is done during the preparation of an I[EE. In
order to ensure the public involvement, the following procedure will be followed during IEE
report preparation.

e Public Hearing will be done during the [EE report preparatlon according to the EPR
2077 Rule 6, Sub-rule 4.
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o Publication of Notice - Accordance with Rule 7 (Sub-Rule 3) of the Environment
Protection Rules, 2077, seven days public notice will be published in Local/National
Level Daily Newspaper seeking written opinion from concerned Municipality, school,
health posts, forest users groups and related local organization.

* Recommendation letter from concerned Municipality will also be obtained.
3.4 Identification, Assessment and Evaluation of Environmental Impacts

The information collected from different sources will be processed and analysed according to
the physical, biological, socio-economic and cultural environment. The generated information
from the primary source will be analysed and tabulated. The likely impact will be assessed
covering both adverse and beneficial ones. Based on identification of the impacts, their
predictions will be done to forecast the changes in local environment. The methods to be
adopted in impact predictions will be by using National environmental impact assessment
guidelines (1993) and expert judgment.
Impact Categorization and Evaluation
After assessment, each impact will be categorized and quantified into following categories:

» Nature: direct or indirect

¢ Magnitude: High, Moderate, Minor

e Extent: Site Specific, Local, Regional

e Duration: Short term, medium-term, long-term

An impact matric shall be developed and used to identify project impacts on physical,
biological and socio-economic and cultural environment during construction and operation
phase of the project. The following numerical scale is proposed in the National EIA guidelines
(1993).

Magnitude | Numerical Extent Numerical Duration Numerical
Scale Scale Scale
High 60 Regional 60 Long term 20
Moderate 20 Local 20 Medium 10
term
Minor 10 Site Specific 10 Short term 5
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4 POLICIES, ACTS, RULES, MANUALS &GUIDELINES,
INTERNATIONAL CONVENTION TO BE TAKEN INTO
ACCOUNT WHILE PREPARING THE REPORT

The study team of Butwal -Gorusinge Road Project will review the policies, acts, guidelines,

regulations, manuals and standards of Government of Nepal (GoN) listed below during the
preparation of the IEE report.

4.1 Constitution of Nepal

¢ Constitution of Nepal £

4.2 Policies %
[ 224
¢ National Environment Policy, 2076 ﬁﬁ%ﬁ}ﬁ&
. ‘ =
e National Forest Policy 2075 AR

e National Wetland Policy, 2059

e Policy on Land Acquisition, Resettlement, and Rehabilitation for Infrastructure
Development Projects, 2071

o Policy document of DoR on Environmental Assessment in the strategic road network,
2000

o ADB Safeguard Policy Statement, 2009
¢ National Transport Policy, 2058

» Environmental Assessment in the Road Sector of Nepal: A Policy Document.
GESU/DoR, 2056

e National Climate Change Policy, 2076
4.3 Plans

o | 5th five years plan (2076/2077-2080/2081)

e 20 Year Road Plan, 2002-2022

e National Biodiversity Strategy and Action Plan, 2071-2077
4.4 Act

e Environment Protection Act, 2076

e TForest Act, 2076

e Labor Act, 2074

e Local Government Operation Act, 2074

o Ancient Monument Preservation Act, 2013

e Public Road Act, 2031

» Soil and Watershed Conservation Act, 2039

¢ Land Acquisition Act, 2034

o Control of International Trade of Endangered Wild Fauna and Flora Act, 2076
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4.5 Rules/Regulations

Child Labor (Prohibition and Regularization) Act, 2056
Motor Vehicles and Transport Management Act, 2049
Road Board Act, 2058

Mines and Minerals Act, 2042

Solid Waste Management Act, 2068

Aquatic Animal Protection Act, 2017 (1960)

Environment Protection Rule, 2077

Forest Rule, 2051

Solid Waste Management Rule, 2070

Labor Regulation, 2075

Public Roads Regulations, 2033

Soil and Watershed Conservation Rules, 2042
Control of International Trade of Endangered Wild Fauna and Flora Regulation, 2074

Vehicle and Transportation Management Rules, 2054
Plant Protection Rules, 2066

Water Resources Regulations, 2050

Child Labor (Prohibition and Regulation) Rules, 2062

4.6 Manuals, Guidelines, and Work Plans

National Environment Impact Assessment Guidelines, 2050
Environment Management Guidelines (Road), 2054

Working Procedure to Use National Forest area for National Priority Projects, 2074
B.S.

Government trees removal Guideline 2071

Handbook on Road Bioengineering, 2056

Public Road Management and Land Acquisition Guidelines, 2059

Environmental Impact Assessment Guidelines for Forest Area, 2051

Working Procedure to Use National Forest area for National Priority Projects, 2076
CITES Convention and related laws in Nepal 2075

ADB Environmental Assessment Guidelines, 2003

Environmental and Social Management Framework, DOR, 2007 (Amendment 2013)

4,7 Standards

National Bridge Standard, 2067
National Road Standard, 2070
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National Ambient Air Quality Standards for Nepal, 2069
Nepal Vehicular Mass Emission Standards, 2069

Nepal Noise Standards, 2069

National Drinking Water Quality Standards, 2062

4.8 International Conventions

Convention on Biodiversity, 1992

Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), 1973

Convention {(No 169) Concerning Indigenous and Tribal People in Independent
Countries, 198, 1989

United Nations Framework Convention on Climate Change, 1992
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5 REQUIREMENTS FOR PREPARATION OF THE REPORT

5.1 Time Schedule

The IEE report of the project will be completed within a period of 9 months, which includes
the time required for the approval of the document by the MoPIT. The detailed project schedule
for the study is given in Table 10.

Table 10: Proposed Schedule for IEE Report Preparation and Approval

Activities Tentative Date Remarks

TOR

frﬁ?ag?;:; with Stakeholders August, 2021

TOR Submission to MoPIT October.15, 2021

Approval of TOR from MoPIT October, 2021
IEE Study

Field Study and Investigation,

Interaction with Stakeholders and November, 2021

Collection of Suggestions and Comments

Analysis and Prediction of Impacts December, 2021

Draft Report Submission February, 2021

Public Hearing February, 2021

Seven days’ notice Published by Proponent | November, 2021

Draft Final Report Submission March, 2022

Approval of IEE Report April, 2022

5.2 [Estimated Budget

The budget for the IEE Study is a part of consulting services for Project Preparatory Consultant
under SASEC Highway Improvement Project (SHIP-PPC). The Proponent has allocated
amount of NRs 3 million for the conduction of the study.

5.3 Study Team

A multi-disciplinary team of subject matter specialists with good orientation on environmental
aspects will be involved in the Study. The composition will be as follow:

¢ Team Leader/Environmental Specialist;
o Sociologist/Socio-Economist;

e Environmental Engineer;

o Wildlife Specialist;

s Engineering Geologist;
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Hydrologist

Civil engineer/Road Engineer

Bridge Expert

GIS/Database Expert/ Analyst.

Field level assistants and other support staffs will be engaged to collect field level data, verify
secondary information, and conduct data analysis.

SN Name of Expert Designation Qualification and Experience
I | Rajan Kumar Shrestha | Team Master In Environmental
Leader/Environmental Protection and Nature
Specialist Conservation, Involved for
preparation of more than 13 I[EE
EIA
2 | Abhisek B. C. Environmental Engineer | Environment Engineer,
Involved for preparation of
more than 10 [EE EIA
3 | Rabin Dhakal Sociologist/Socio- Master in Sociology, Involved
Economist for preparation of more than 12
[EE EIA
4 | Prayag Raj Tamrakar | Biologist/Wildlife Master in Forestry, Involved for
Specialist preparation of more than 3 IEE
EIA
5 | Ananta Prasad Gajurel | Engineering Geologist Master in Geology, have more
than 5 years experience on
Environmental Assessment
6 | Suresh Babu Shrestha | Civil engineer/Road Master in Transport and Road,
Engineer Involved for preparation of
more than 4 IEE EIA, more
than 10 years experience on
Environmental Assessment
7 | Sanjaya Adhakari Hydrologist Master in Hydrology and
drainage have more than 10
years experience
8 | Saroj Bhattaria Bridge Expert Master in Transport and road

have more than 10 years
experience on Environmental
Assessment
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F SN Name of Expert Designation Qualification and Experience
9 | Nemi Bhattarai GIS/Database Expert/ Engineer, have more than 5
Analyst years experience on
Environmental Assessment
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6 SPECIFIC IMPACT OF THE IMPLEMENTATION OF THE
PROPOSAL ON THE ENVIRONMENT

The possible impacts of the proposed road on socio-economic, cultural, physical, chemical and
biological aspect for construction and operation in the following areas:

6.1 Beneficial Issues/Impacts

General beneficial impacts include, but are not necessarily limited to the following

* Construction Phase
* Employment generation to local people
o Economic increment of local people due to increase in income

e Skill enhancement

e Operation Phase
e Improved transportation facilities

e Saving travel time and cost
¢ Enhancement in Economic Activities, Trade and Business
» Increase in land value
o Industrial development
o Increase in sale of local products
o Improve traffic safety
6.2 Adverse Issues/Impacts

The likely adverse impacts during construction and subsequent operation and maintenance in
terms of physical, chemical, biological, socioeconomic, cultural during implementation. Based
on the identified impacts, appropriate mitigation measures will be recommended.

6.2.1 Physical Environment

Pre-Construction Phase

¢ Temporary disruption and relocation of existing services and public utilities
Construction Phase

e Landscape disturbance

o Change in Land Use Pattern

¢ Impact/Issues due to quarry/borrow site operation

o Impact/Issues due to construction camps

e Transportation of construction materials (stock piling/muck/spoil/waste Disposal)

e Drainage, soil erosion and Sedimentation problem in the river

s Impact/Issues due to solid waste generation

e Impact/Issues on air quality, water quality and noise level
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e Disruption of public utilities
¢ Pollution of water sources

o  Water logging

e Slope instability

o [mpact associated with establishment and operation of crusher plant, batching plant,
asphait plant

Operation Phase
o Road slope stability and management
e Issues due to air, noise and water pollution
s Traffic safety and accident
6.2.2 Chemical Environment
Construction phase
¢ Issues related to the use and storage of bitumen and hot mix plant
o Use and leakage of fuels, lubricants, acids and other chemical
o [ssues related to the use of o1l / grease, fluids, vehicles and equipment
6.2.3 Biological Environment

Pre-Construction Phase

e Permission for Clearance of road side trees

Construction Phase

o Loss of forest land and vegetation
e Loss of plants of ethno-botanical, medicinal value including several NTFPs
o Loss of biodiversity
o Disposal of Construction waste nearby forest area
o Forest fragmentation and disturbance to wildlife habitat
¢ Disturbance on wildlife corridor
e Reduction in effective grazing and browsing land
o Issue on forest fire
e Impact on wetland
¢ Impact on aquatic habitat
Operation Phase
e Depletion of forest resources
¢ Forest encroachment
¢ Disturbance to the roadside vegetation

¢ Disturbance to wildlife route and habitat
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6.2.4 Socio-economic and Cultural Environment

Pre-Construction Phase

e Land Acquisition (Private, Public and Community);

e Property Acquisition (Private, Public and Community).

Construction Phase %
o Issues of relocation of physical infrastructure g}x)é N
o L= f"i" ‘-N__.L.T\'l TE 1
e Loss of agricultural land/production and productivity /%.-?Pj’«‘r aTa
q:‘f‘,

e Loss of property/assets
o Health, sanitation and safety of workers
» Pressure on social services (drinking water, health, school, bank, electricity etc.)

» Issues on infrastructures such as stone spout, irrigation channel, transmission lines,
telephone lines etc.

o Conflict on or with nearby local community

o Availability of local construction workers, employment opportunitics and
mobilization of local people for road construction

e Possible township/ ribbon development along the road
¢ I[ssues on occupational health and safety
e Disruption of traditional occupation and livelihood
o Issues related to community resources
* Occupatton and safety hazards
s Issues on public health and sanitation
Operation Phase
¢ New settlement along the project alignment
¢ Change in social behaviour
o Increased traffic congestion
o [ssues related to road safety

6.2.5 Any other seen/arisen issues during study
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7 ALTERNATIVES FOR THE IMPLEMENTATION OF THE
PROPOSAL

As per the EPR 2077 following alternative will be studies.
7.1 Design

Different alternate design will be assessed for upgrading of existing road along with the
extension or replacement of the cross- drainage structures, bridges. Use of alternative surfacing
methods like Asphalt/DBST or any other design will be analyzed and justified. The present
road alignment is based among all alternative assessment. The detail of the alternative road
alignment will be included in IEE study.

7.2 Project Site

Different alternative routes for the design will be assessed to avoid some significant
environmental impacts like acquisition of land and property, trees felling, minimal forest loss,

ete.

7.3 Technology, Implementation Procedure, Time-schedule and Raw materials

Technology-Assessment of the proposal implementation technology (mechanized, labor based)
and its process of implementation {contractors, local labor groups etc.).

Procedure of Operation- Procedure of operation will be assessed in terms of round a year
operation, seasonal operation. Types of vehicle and their specifications that are allowed to
operate on the road will also be assessed in terms of need as well as demand in the area.

Time Schedule- Schedule of implementation of the proposal works will be assessed, including
agriculture off-season, monsoon season, day and night time, etc,

Raw Materials to be Used- Assessment of alternative resources required for the proposal works
will be assessed including cement, steel, gabion, boulders, gravel, earth, sand, plants from local
nurseries, etc.

7.4 Other Matters

Analysis of the Consequences of the Non-Implementation of the Project: Positive and negative
impacts when the Project if not implemented, will be analyzed in the IEE study.
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8 MATTERS CONCERNING THE PREVENTION OF IMPACTS DUE
TO IMPLEMENTATION OF THE PROPOSAL ON THE
ENVIRONMENT (MITIGATION MEASURES).

The proponent shall propose mitigation measures to prevent or reduce significant adverse
impacts to acceptable levels. Measures to enhance beneficial project impacts shall also be
presented. The mitigation measures shall be proposed separately for physical, biological, socio-
economic and cultural environment for construction and operation phases.

The cost required for each and every mitigation measure and enhancement measures shall be
identified in detail and incorporated in IEE report. The enhancement and mitigation measures
shall be categorized in terms of the physical, biological, socio-economic and cultural
environment for the construction and operation phases.

To overcome any adverse impact by the project, the proposed mitigation measures shall be
categorized as

i} Avoidance/Preventive
it) Corrective and,
iil) Compensatory Measures

Summary of cost for IEE which will include the following

e (Cost for environmental mitigation measures
e Cost for enhancement measures
o Cost for other social support programs

e Cost for environmental monitoring

8.1 Environmental Management Plan (EMP)

The environmental management plan will be prepared to ensure proper implementation of
measures to maximize the beneficial impacts and minimize adverse environmental impacts and
to make the proposed project environmentally friendly and sustainable. The Environmental
Management Plan (EMP) systematically outlines mitigation measures and assigns roles and
responsibilities of management, and provides a framework for monitoring the implementation
of mitigation measures for all identified impacts. It highlights about the mitigation measures to
be implemented, the location and time of implementation, method of implementation and the
body responsible for implementation during the pre-construction, construction and operation

phase of the project.

Environmental Management Plan of Road and bridges will be separately prepared. The format
of EMP is given in Table 11.
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9 MATTERS TO BE MONITORED WHILE IMPLEMENTING THE
PROPOSAL

Environmental meonitoring will form part of an Initial Environmental Examination as it
generates useful information and improves the quality of implementation of mitigation
measures. Environmental Monitoring Plan will be prepared with respect to the environmental
parameters, monitoring indicators, and monitoring methods, location of monitoring, schedule
of monitoring and responsible agencies or persons for monitoring. The monitoring plan will
also include the estimated cost for monitoring. The monitoring plan will be prepared covering
Compliance Monitoring and Impact Monitoring and if necessary, Baseline Condition of
Monitoring. The monitoring methods may include observation, photograph, inspection,
interview, measurement, sampling analysis and record inspection. Environmental monitoring
will be done in following format.

Table 12: Format of Environmental Monitoring Management Plan

Monitoring | Monitoring | Monitoring | Monitoring | Responsibility | Monitoring
Indicator Method Location | Frequency | of Monitoring | Cost (NRs.)
1. | Baseline Monitoring

S.N

2. | Impact Monitoring

Compliance Monitoring

td
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10 OTHER NECESSARY MATTERS

[EE report of the project will include all relevant information, Nepali summary, references,
annexes, maps, photographs, tables, charts, graphs and questionnaires, as relevant and
applicable in the final IEE report. The IEE report will be finalized based on the inputs received
from the public notice/consultation with proofs documented for the same. The proponent will
submit required copies of the report of the proposal prepared under Rule 7 along with the
recommendation of concerned Municipality to the concerned body for the approval of proposal.

IEE Report Format: IEE report will be prepared as per Schedule 11 of EPR, 2077 (pertaining
to rule 7) and will also be adapted to project specific situation. The chapters will be planned in
accordance to the contents of the schedule.
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11 ANNEXES

Annex I: MAP/ (LOCATION MAP, TOPOGRAPHICAL)

Annex II: FIGURE/ TYPICAL DRAWINGS OF ROAD AND BRIDGES
Annex III: SURVEY QUESTIONNAIRES AND CHECKLISTS/FORMAT

Annex [V:  RAJPATRA NEPAL GUZZATE MENTIONING ROW OF THE EXISTING
HIGHWAY 25 METER BOTH SIDES

Annex V: MENTIONING DONOR FUNDATED PROJECT (ToR FOR DETAIL
STUDY OF SASEC HIGHWAY IMPROVEMENT PROJECT FUNDATED

BY ADB)
Annex VI:  SAMPLE NOTICE FOR PUBLIC HEARING

Annex VII: PHOTOGRAPHS
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ANNEX I:
MAP/ (LOCATION MAP, TOPOGRAPHICAL)
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ANNEX II:

FIGURE/ TYPICAL DRAWINGS OF ROAD AND
BRIDGES
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ANNEX III:

SURVEY QUESTIONNAIRES AND
CHECKLISTS/FORMAT
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Questionnaire for interview, interaction and discussion

1) In your view; what are the major adverse environmental impacts in Physical, Biological
and Socio-economic and cultural aspects with the construction and operation of road
alignment?

2) What could be the major beneficial impacts with the implementation of the Highway?

3) Inyour view, what should be done to mitigate the adverse environmental impacts that you
have mentioned?

4) Are there any other likely impacts with its implementation?

Do you have any suggestions to safeguard social and environmenta! condition of the project
area with its implementation and operation?

Physical Environment

Checklist to be filled during walkover survey:

Description of Features observed
Right side Left side

Chainage/ location

Land use pattern along the road alignment

Type of
Land

Chainage

From To

Length
(m)

Existing
Width(m)

Additional
Width (m)

Existing
area
(ha)

Additional
Area
(ha)

Built up
area

Sub total

Agricultur
al land

Sub total

Forest

Sub total

Barren
land

Sub total

Total
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Landslide/ Embankment erosion prone areas

S.N | Chainage Type Cause of failure Protection Measure
and and Size | (Water seepage, Bioengineering | Retaining Wall
Location of quarry, cattle, toe
(left / Failure cutting,
right) deforestation etc)
1
2

Potential drainage management sites

S.N | Chainage Name of Type of | New structure Remark
Khola / Structure needed and
Kholsi and size size
1
2
3

Potential Spoil Disposal Sites

S.N Chainage Location Mitigation Measure

IS PN I T

Potential Camp Sites

S.N Chainage Location Mitigation Measure
1
2
3
Quarry/Borrow Sites
S.N Chainages Places of recommended quarry sites
1
2
3
4
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Public Services and Infrastructures along the Road Alignment

Type of Public Chainage/ Distance Potential | Mitigation Measure
Service and Location and side | from CL of Impact
Infrastructure of road (left / Road (m)

right)
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Biolegical Environment

Checklist for Wildlife/Biodiversity Baseline study

Vegetation and Wildlife
Vegetation in the project area
SN | Local | Botanical | Location | Vegetation | Local | Local Protection Status
Name Name Type Status | Use GoN | IUCN | CITES
Mammals in the project area
SN | Common | Scientific | Habitat | Local | Crop/Livestock | Local Protection Status
Name Name Status Raider Use | GoN | IUCN | CITES
Birds Sighted in the project area
SN | Common Name | Scientific Name | Type | Habitat | Local Status Protection Status
IUCN | CITES | GoN
Herpeto-fauna in the Project Area
SN | Local Name Scientific Habitat Local Sﬁtus Code Local
Name Status CITIES | IUCN | GoN | Use
Fish in the Project Area
SN Local Name Scientific Name Status of Migratory Observed
Occurrence | Status/Season Location
q’ﬁ“‘\vwh
"14
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SASEC Highway Improvement Project (SHIP)

Forest Tree enumeration-Data Sheet

Name of the forest (CF, GF, LHF, Coll, or others):

Forest type: Natural / Plantation forests

Total CF area ....... ha and total user ...

Name of recorders:

Date of recording:

SN

Species name

Diameter at breast height (DBH in

cm)
Gq FAR I ANCAN . )

Regeneration (< 4 cm)

Trees Census

GPS coordinates

(T Wy F ATH) and Sapling (DBH > 10 cm)
(DBH 4 t0 9.9 cm) ST E AT >
sergm i faWar ¥ w o “fy)
(a1 oRfgg g “fm)
Local | Scientifi | Regeneration | Sapling | dbh Height | Vorthing | Easting
( ¢ sqr <¥ " saT (cm) (m)
wHE) | dwfe|  fraw) (‘o’_q-;qg g7 G;!'()
~ ) A

Remarks

{T=
ITIH
AT AT
T
v
TiSe W FIH |

Note: Species name of Shrub and Herbs: NTFP. Medicinal plants. climber and grassibamboo should be recorded A tree
census is betng conducted for all Community Forests (CF), Government Forests (GF). Leasehold forests (LHF), Collaborative
Jorests (Coll), Protection forests (PrF). Conserved Protected area Forests (PF), others affected forests. Separate sheet's needs
to be used for a separate forest (CF, GF. LHF, Coll, PrF, PF, etc) and their affected linear distance be recorded.

FRHTANE R e, A vws, LD, MY B I AN TR ATAAST (TN GTEF | AT s &
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Initial Environmental Examination (1EE) Study of Butwal- Gorusinghe Road

Checklist for Technical Field Study - Wildlife .

Mammals

i) Mammals direct sighting and indirect signs (Pugmark/Footprint/Hoofmark, Scats,
scratch on tree trunk) on the roadside
(300m direct impact zone and 2 km x 2 km indirect impact zone)

i) Road kill (species, location, habitat note)

iii) Scenario analysis of animal movements (road avoidance, barrier effect and increased
overlapping of home ranges)

iv) Potential impact and mitigation measures (expert opinion— identify and recommend)

v) Listing of global and national status

Avifauna

Potential sites: Wetland and CF/Forests with wetland and river side.

i} Bird listing through Transect of 1 kilometer walk per hour

i) Bird nest status at the road side or nearby — tree or bush etc

iii) Potential impact and mitigation measures (expert opinion— identify and recommend)
iv) Listing of global and national status

Aquatic and Herpetofauna
i} Enumeration of water bodies (rivers, wetland, ponds, ditches, water logged area) at

the road side
ii} Net fishing, capture and release (for fish and amphibians), direct sighting and
photograph (reptiles)
iii) Potential impact and mitigation measures {expert opinion — identify and recommend)
iv) Listing of global and national status
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Socio-Economic and Cultural Environment
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ANNEX IV:

RAJPATRA NEPAL GUZZATE MENTIONING ROW
OF THE EXISTING HIGHWAY 25 METER BOTH
SIDES
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ANNEX V:

MENTIONING DONOR FUNDATED PROJECT (TOR
FOR DETAIL STUDY OF SASEC HIGHWAY
IMPROVEMENT PROJECT FUNDATED BY ADB)
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LOAN NUMBER 3722-NEP(COL}

LOAN AGREEMENT
{Ordinary Operationa [Concessionad])

(South Asfa Subregional Economic Cooperation Highway Irprovement Project)

between

NEPAL

ASIAN DEVELOPMENT BANK

DATED 20 November 2018

NEP 52087
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14
Schedule 4
Environment
11. The Borrower shal, through MOPIT, ensure that the preparation, design,

construction, implementation, operation snd decommissioning of the Project and all Project
facililes comply with (a} all applicable laws and regulations of the Borrower relating fo
snvironment, health and safety; (b} the Environmental Safeguards: and {c} all measures and
requirements set forth in the {EE, the EMP, and any comective or preventative actions set forth
in a Safeguards Monitaring Report.

Resetilement

12. The Borrower shall, through MOPIT, ensurea that all land and all rights—ofway
required for the Project are made avallable to the Works contractor in accordance with the
schedule agreed under the related Works contract and all land acquisition and reseftlement
activities are implemented in compliance with (a} all applicable laws and regulations of the
Borrower relating to land acquision and kwvoluntary resettiement, (B) the Involuntary
Resefttlement Safeguards; and (¢} all measures and requirements set forth [n the RP, and any
corrective or praventative actions set forth in the Safeguards Monitoring Report.

13, Without limiting the application of paragraph 5 abowve, the Involuntary
Resettlerent Sefeguards or the RP, the Bormower shall, through MOPIT, ensure that no
physical or economic displacement takes place in connection with the Project until:

(@ compensation and other entifements have been provided to affected
people in accordance with the RP; and

{b)  a comprehensive incorne and kvelihood restoration prograrm has been
established in accordance with the RP.

Indigenous Peoples
4, The Borrower shafl, through MOPIT, ensure that the Project does not have any

indigenous peoples impects, all within the meaning of SPS. In lhe event that the Project does
have any such impact, the Borrower shall take all steps required to ensure that the Project
complies with the appficable laws and regukations of the Bomower and with SP3.

and Financial Resources to Implement Safeguards uirements

15. The Borower shall make avallable or cause MOPIT to make available
necessary budgetary and human resources to fully implement the EMP and the RP.

Safeguards - Related Provisions in Bidding Documents and Works Contracts

16. The Borrower shall, through MOP(T, ensure that all bidding documents and
contracts for Works contain provisions that require contractors to:

{a}  comply with the measures relevant to the contractor sel focth in the IEE,
the EMP and the RF (to the exient they concermn impacits on affected
people during construction}, and any comrective or prevemative acfions
set forth in a Safeguards Monitoring Report;
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14
Schedule 4
Environment
11. The Borrower shall, through MOPIT, ensure that the preparation, design,

construction, implementation, operation and decommissioning of the Project and all Project
facilitles comply with {a) al applicable laws and regulations of the Borrower relating to
environment, health and safety; (b} the Environmental Safeguards; and (c) all measures and
requirements set forth in the IEE, the EMP, and any commective or preverative actions set forth
in a Safeguarde Monitoring Report.

Resettlement

12. The Bomrower shall, through MOPIT, ensura that all land and all rights-cf-way
requised for the Profect are made avallable to the Works contrector in accordance with the
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Borrower relating to land acquigition and nvoluntary resettiement; (b) the involuntary
Reseitlement Safeguards; and {c} all measures and requirements set forth in the RP, and any
corrective or preventative actlons aet forth in the Safeguards Monitoring Report.

13. Without limiting the application of paragraph 5 abowe, the Imwoluntary
Resettlement Safeguards or the RP, the Bormower shal, through MOPIT, ensure that no
physical or economic displacement takes place in connection with the Projsct until:

(a) compensation and othet entitlernents have been provided to affected
paople in accordance with the RP; and

{b) & comprehensive income and kivellhood restoration program has been
astablished in accordancs with the RP.

Indigenous Peoples

14, The Borrower shall, through MOPIT, ensure that the Project does not have any
indigenous peoples impacis, all within the meaning of SPS. In ihe event that the Project does
have any such impact, the Borrower shall take all steps required to ensure thet the Project
camplies with the applicable laws and regulations of the Bormower and with SPS.

and Financial Resources fo Implement Safegu uirements

15. The Borower shaell make available or ceuse MOPIT to make available
necessary budgetary and human resources to fully implement the EMP and ihe RP.

Safeguards — Related Provisions in Bidding Documents and Works Contracts

16, The Bormrower shall, through MOPIT, ensure that all bidding documents and
contracts for Works contaln provisions that require contractors to:

(a) comply with the measures relevant to the contractor set forth in the IEE,
the EMP and the RP (to the extent they concam impacts on affected
people during construction), and any comeclive or preveniative actions
set forth in a Safeguards Monitoring Report;
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SAMPLE NOTICE FOR PUBLIC HEARING
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ANNEX VII
PHOTOGRAPHS
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Butwal- Gorusinghe Road alignment Butwal- Gorusinghe Road alignment

Road cross the forest area Badganga river bridge
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Roadside Public/Private structures within
ROW

Roadside Public/Private structures within
ROW

Roadside Temple at Gorusinghe

Agriculture land along the road
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Resting place along the road Transmission line cross the road

Junction at Gorusinghe way to Arghakhanchi Irrigation canal crossing
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ANNEX III: SELF-DECLARATION FORM OF
EXPERTS






SELF-DECLARATION FORM

Department of Roads, Project Directorate (ADB), Ministry of Physical Infrastructure and Transport is
proponent of Upgrading of Butwal-Gorusinge Road project in 22 wards of Butwal Sub-Metropolitan City,
Sainamaina, Banganga and Buddhabhumi Municipalities and Kanchan Rural Municipality of Rupandehi
and Kapilvastu districts, Lumbini Province. It is true that in the entire phase of the initial Environmental
Examination of project, we have prepared this report involving the following study team members. In the
course of examination, all the collected primary information are true and we express our gratitude to the
creator for the information and data from the secondary source. We self-declare that we are ready to face
the offence in accordance with the law if anything is found to be false in this report or if all or any part of

any other report has been used.

Signature and
SN Team member Specialization Maobile No Dite
1 Rajan Kumar Shrestha Environmental Specialist 9851011605 /‘/@/ F
2 Abhisek B.C Environmental Engineer 9851077446 W
3 Rabin Dhakal Sociologist/Socio-economist 9851023494 Aﬂ:)/ !
4 Prayag Raj Tamrakar Biologist/Wildlife Expert 9851123278 ' Jf{ al > } ("
5 | Ananta Prasad Gajurel Engineering Geologist 9841888116 M A Lw
Civil Engincer/Road s
6 | Suresh Babu Shrestha : 9851082909 M
Engineer
7 Sanjaya Adhikari Hydrologist 9851160103 &‘
8 Saroj Bhattarai Bridge Expert 9851043390 ¢§_, _‘},3’;_,/
9 Nemi Bhattarai GlS/Database 9841388562 H@N\
Expert/Analyst L
10 Pranil Pradhan Environmentalist 9851215923 W
11 Bharat Regmi Forest Expert 9858061911 %
Consultant Stamp and Signature
Soosung Engineering Co. In association with
ERMC-TSE, Baluwatar, Kathmandu Nepal
Tel: +977-1-4433384
Email: ship.tse@gmail.com







TRAME T TRE YRramr o0 Ao 2R 9eesy sEwor

Tl e R geaw - e (Lo fr W) Jesavss Wik
JEAEEEHT ;. G (Heaed (T, 985F BT

T e, FEAvet

HIT T 09-Y¥3IVYRR, Yy¥3ILYR3

TEE T YY30Yog

@T“P pdadbi@wlink.com.np

e g g

T A9 AANAD! AAETNT TAF Hedid AAaT TAa2TH T T g |

F o swemg =T e By ik R aw g o

TF JfqazTA FHET RIS FamRe 9 T 96 WH g |

#3179y wEE i, S, e ar e AR e T e
FEATT T AT TH G |

W FE AW ATSH A sheraed weefua sfiagaa A $q e awE
AAFTE a1 Rrewat 7 A aur FIEA TR 9B TG |

Y Rt T | W Ieoitad Aemde weel Reemr gt ardeen Seen e
RORQ TR AR 03 W W TN, RIS ¥ qedie Gebw TCHN WO WG |

A S SRR Higs NG T R e 9 g |

fafa: 00 /279






CURRICULUM VITAE (CV)

1. Proposed Position: Environment Specialist/ELA Team Leader
2. Name of Firm: Tech Studio of Engineering
3. Name of Expert: Mr. Rajan Kumar Shrestha
4, Current Residential Address: Nepal
Telephone No.: 9851011605
E-mail Address:rkshresthal 1@gmail.com, rajan_sthal 1@yahoo.com
5. Date of Birth: August 22, 1970
Citizenship: Nepali
6. Education:
Master, Specialization with Environment Protection and Nature Conservation (Forestry Engineering), St. Petersburg, Forest
Technical Academy, St. Petersburg, Russia, 1997
7. Mlembership in Professional Association:
- Member of Nepal Engineers® Association, Regd. No. 6325
- Member of Nepal Engineering Council, Regd. No. 02B
8. Other Trainings:
Advanced Environmental Safeguard training on August 2019, by ADB NRM
Environmental and Social Safeguard training on November 2017 (5days) by ADB NRM and Siaff Collage.
Occupational Health and Safety training organized by ILO, Nepal (One day), 2016
GESI Regional workshop organized by ADB, MoPIT, Dec 03, 2016.
Safeguard Orientation training Organized by NRM, ADB, June 11, 2014.
Automated Safeguard Monitoring Training, organized by NRM, ADB 2013.
Mational Workshop on Local Environmental Policy and related Guidelines and Manual finalize (Support Epvironment
Management Section of MLD to prepare Environmental Policy Guideline and Manual) for the development of Environment
friendly local infrastructures, organized by Ministry of Local Development (MLD), December 2010.
Workshop on Climate Change in Nepal an Based on Integrated ECD Methodology, organized by DFID March 07-08, 2009
Environmental Assessment training (2 weeks), organized by Envirotech Engineering Consultancy Pvt. Ltd., 2005
Participate in Environmental Management Action Plan (EMAP)} Training Workshop (7 days) held for Contractors' and
Consultant's staff, organized by Road Maintenance and Development Project (RMDP), 2002
Bio-engineering Training (5 weeks) in Kurintar, organized by Geo-Eavironment Unit, Department of Roads, 1998
9. Countries of Work Experieace:
Nepal
10. Languages:
Nepali
English
Hindi

Employment record relevant to the assignment:

Employing organization and your title / position. Contact information for

date For references: Prakash Upadhaya, DTL

Period references Country
Employer: KSE-ERMC JV
October 2020 to | Position held: Environmental Specialist/Environment Team Leader Nepal

Email: p.upd568@gmail.com

August 2018 to | Employer: Yooshin Engineering Corporation, Korea in association with | Nepal
Dec 2020 Environment and Resource Management Consultant (ERMC) P.Ltd.,Nepal

Position held: Environmental Specialist
For references: Mr. Shim Myung Seob (TL)
Emal: rcipesci@gmail.com

Aug 2017-Dec | Employer: JV with Pyunghwa Engineering Consultants Ltd. (PEC, KOREA), | Nepal

2013 ﬂ(]lr;tennittent Dong Myeong Engineering Consultant Co., Ltd (DMEC, KOREA) and SILT
montis

Consultants (P) Ltd. (SILT, Nepal)
Position held: Environmental Expert/Environment Team Leader
For references: Mr. Keshab Kunwar, Managing Director , Silt

Email: info@silt.com.np
1/ 11 i i




Jul 2017 —Jul 2018
{ 10 months)

Employer: Tanahu Hydropower Project, Nepal
Position held: Environmental Monitoring Specialist

For references: Mr. Pradip Thike, Managing Director
Email:pthike@yahoo.com

Nepal ’

May 2016 to Dec | Employer: SMEC, MWH in association with Udaya Consultancy (P} Ltd. Nepal
2019 (Intermittent | Position held: Environmenta! Specialist / Forest Expert
10 months) For references: Mr. Rakesh Regmi, Director

Phone: +977-01-4489393

E-mail: udayaconsultancypvtitd@gmail.com
Oct. 2014 — Jun | Employer: Geo-Environment and Social Unit (GESU), Department of Roads, | Nepal
2017 Bridge Improvement and Maintenance Program, Nepal

Position held: Environmental Safeguard Expert

For references: Mr. Shiva Prasad Nepai, GESU,Unit Chief, DoR

e-mail: gesunit@dor.gov.np, spn_1980@yahoo.com
Oct. 2013 - Sep | Employer: Environment and Resource Management Consultant (ERMC) (P) | Nepal
2014 Ltd, financed by ADB

Position held: Environmental Specialist

For references: Mr. Hem Nidhi Sarma, Director ERMC

e-mail: hemnidhi@gmail.com
Dec 2009 to Sep | Employer: Rural Reconstruction and Rehabititation Sector Development | Nepal
2013 Program (RRRSDP)/Department of Local Infrastructure D evelopment and

Agriculture Road(DoLIDAR)

Position held: Environmental Management SpecialistEnvironment Team

Leader

For references: Mr. Rod Stickland, Team Leader

email: rjstickland@gmail.com

Mr. Ram Krishna Sapkota, Project Coordinator

Email: rk.sapkota@yahoo.com
Feb 2012 to Dec | Employer: ERMC (P) Ltd. Nepal
2012 Position held: Environmental Expert
( Intermittent 4 | For references: Mr. Uddab Raj Chaulagain — MD
months) Email:uddabchaulagain@gmail.com
March 2012 to | Employer: MMM Group Ltd. (Canada) in JV with SAI Consuiting Engineers | Nepal
April 2012 (P Ltd. (India) in association with ITECO Nepal (P)

Ltd. (Nepal) & Total Management Services (Nepal)

Position held: Environmental Specialist/Environment Team Leader

For references: Mr. Prajol Lal Shrestha — MD of TMS

e-mail: prajol.shrestha@tms.com.np
Dec 2008 to Nov | Employer: CEMAT Consultant P. Lid Nepal
2009 Position held: Bio-Environmentalist

For references: Mr. Bal Sundar Malla, MD of CEMAT

e-mail: cemat@wlink.com.np
Oct 2007 to Nov | Employer: MMM Group Limited Canada, in association with CEMAT Nepal
2008 Position held: Environmental Engineer/Bio-engineer

For references: Mr. Bal Sundar Malla, MD of CEMAT

¢-mail: cemat@wlink.com.np
Dec 2006 to Jan | Employer: DRUK Consultancy, Thimpu, Bhutan in association with GEOCE Bhutan

2007

Position held: Bio-engineer
For references: Mr. CK Pradhan, Project Manager, DoR, Thimpu, Bhutan

2/ 11




| Oct 2005 to Sep | Employer: CEMAT Consultants (P) Ltd. SchEMS JV Nepal
2007 (Intermittent) | position held: Bio-engineer/ Environmental

For references: Mr. Bal Sundar Malla, MD of CEMAT
e-mail: cemat@wlink.com.np

Feb 2005 to Dec | Employer: Rural Access Improvement and Decentralization Project | Nepal
2003 (Intermittent) | (RAIDP)YDoLIDAR

Position held: Environmental Expert/Environment team leader
For references: Mr. Ram Krishna Sapkota, Project Coordinator
e-mail: rk.sapkota(@yahoo.com

Feb 2001 to Jan | Employer: SMEC International Pty Ltd, Australia in association with CEMAT | Nepal
2005 Consultants {P) Ltd
Position held: Bio-engineer/ Environmental Engineer

For references: Mr. Ahsam Arshad, Central Residence Engineer, RMDP-
NRDUC e-mail: ahsam smec(@dsl.net.pk

Nov 1998 to Jan | Employer: Highway Nepal Pvt. Ltd. Nepal
2001 Position held: Environmental Engineer/Bio-engineer
For references: Mr. Gun Bahadur Magar

e-mail: gbmagar@gmail.com

Reference to Prior Work/Assignments that Best Illustrates Capability to Handle the Assigned Tasks

Name of Assignment or Project: SASEC Highway Improvement Project — Kakarbhitta-Laukai Road Funding
Agency: ADB

Year: October 2020 to date

Location: Nepal

Client: DoR

Main Project Features: Feasibility study and detail design, Environmental study of Kakarbhitta Laukai road
Position Held: Environmental Specialist/Environment Team Leader

Activities Performed: Responsible for review of previous study report, Field survey, preparation, TOR and
Scoping document for EIA, preparation of Environmental Management Plan (EMAP) including mitigation and
monitoring measurements, Environmental Impact Assessment Study (EIA) study, conduct public hearing, EIA
report preparation of Kakarbhitta-Laukahi (120KM) road section of East West Highway.

Classification and categorization of areas of road passing; Preparation of Terms of Reference, Scoping
document and approval; Carry out Climate risk and vulnerability assessment{CRVA); Carry out a baseline
wildlife study; Analyze greenhouse gas emission levels including climate change impacts and recommend
technically and financially feasible and cost-effective options; Carry out I[nitial Environment Examination
(IEE) and Environmental Impact Assessment (EIA); Final approval of EIA or IEE report including EMPs from
the Government;

Name of Assignment or Project: Rural Connectivity Improvement Project , financed by ADB, (Number:
48218-003 NEP, US$135.7m ) ;

Year: August 2018 to Dec 2020,
Location: Different part of Nepal,
Client: Department of Local Infrastructure;

Main Project Features: Improve road conditions(blacktop standard) of about 388 kilometers (km})
rural roads of the selected rural communities, productive agricultural areas and socioeconomic centers will be
improved to allweather standards with safety features, Capacity development trainings on safeguards, road safety
awareness, road asset management, environmenta and natural resource management and development of
detailed design for future pipeline, Awareness training of road users will include road safety, and prevention of
human trafficking, and sexually transmitted infection.

Position Held: Environmental Specialist;

Activities Performed: Responsible for undertaking following activities:




e Prepare road-specific Environmental Management Plans(EMP) and Environmental Monitoring Plans (EMoP),
guided by the general EMP of [EE.

¢ Conduct environmental site induction training for all contractors and Pproject Implementaion Units(PIU) to
ensure understanding of the EMP, donor and domestic environmental laws and regulations requirements
particularly on the required clearances and permits, occupational and community health and safety, timely
mobilization of the Contractor’s Environmental focal person.

¢ Support to project CoordintionUnit to get clearance of forest and tree cutting, prepare afforestration plan

¢ Support to form Grievance Redress Committees (GRCs) in all roads to address overall safeguard related issues
(environment, social and resettlement)

o Conduct environmental safeguard orientation training to Project staffs.

e Establish a system to monitor environmental safeguards of the project including monitoring the indicators set
out in the monitoring plan of the EMP;

¢ Conduct regular compliance monitoring of all roads

e Review the environmental monitoring reports prepared by the Contractor’s

Consolidate all information and prepare monthly and semi-annual environmental compliance monitoring report
and sybmittetd to ADB.

Name of Assignment: Detailed Engineering Survey and Design of Electrified Railway Line for Lamahi-
Kohalpur Section of Mech-Mahakali Railway and Kohalpur-Nepalgunj Link (Package II); Funding
Agency: GON

Year: August 2017 to December 2018 (Intermittent 6 Months);
Location: Mid-Western Region,
Client: Department of Railway, Government of Nepal,

Main project features: Detail Survey, detail design, EIA study, cost estimate and bid documents of project for
the construction of proposed Electrified Railway line, soil investigation, hydrological study, geological and
geotechnical study, detail report preparation etc.;

Position held: Environmental Expert/Environment Team Leader;

Activities performed: Responsible for review of previous study report, Field survey, prepare, TOR and Scoping
document, preparation of Environmental Management Plan (EMAP) including mitigation and monitoring
measurements, Environmental Impact Assessment Study (EIA) study, conduct public hearing, EIA report
preparation of Lamahi-Kohalpur Section of Mech-Mahakali Railway and Kohalpur-Nepalgunj Link.

Name of Assignment or Project: Tanahu Hydropower Project, financed by ADB, (IDA Credit Number:
2991 NEP);

Year: July 2017 to July 2018 (10 Months),

Location: Tanahu Nepal; Client: Tanahu Hydropower Limited; Main Project Features: 140MW
Hydropower Plant, with Dam and spillway on the Seti River - a 140 m high concrete gravity dam with a crest
length of 175 m ; A reservoir with a total surface area of 7.26 km2 at FSL (EL 415 m), Transmission line
alignment: The transmission line will have a length of 36.9 km., Power Transmission and Rural Electrification,
Community Development Plan, Environmental and Social Safeguards

Position Held: Environmental Monitoring Specialist;

Activities Performed: Responsible for undertaking following activities:

¢ Review the Environmental Management Framework (EMF) of Project,

e Support for preparation of Updated 1EE of transmission line, Updated EIA of Tanahu hydropower project, get
approval from GON and ADB,EIB,JICA;

o Update Environmental and Social Management Plan, Occupation health and safety plan, prepare cost estimate
for mitigation measures,

e Planning and conduct baseline survey of physical, biological socioeconomic, information updating and new
information collection through field survey;

e Prepare/establish comprehensive environment monitoring plan to match with the detailed activities during pre-
construction and outline activities for the construction phase;

¢ Support Environmental and Socail Management Unit to timely obtain all government clearance and approvals
5o that the actual construction work does get affected by absence of any legal approval related with

environmental and socail safeguards;



" » Prepare Forest Management Plan including forest clearance and afforestation plan with close cooperation of

District Forest Office.

e Provide capacity development training and local levels

¢ Develop additional initiatives to promote good soil and water conservation in the watershed of the reservoir
area

o Support THP and the involved stakeholders on the issues of environment and social management

¢ Design and implement public awareness program addressing environmental and socail management by
project.

Consolidate all information and prepare monthly and semi-annual environmental compliance monitoring report
and submittetd to ADB, EIB and JICA.

Name of Assignment or Project: Detail Study, EIA of Nalgad Hydropower Project; Funding Agency: GoN
Year: May 2016 to December 2019 ( 10 Months);
Location: Jajarkot District, Nepal;

Client: Nalgad Hydropower Limited/Department of Electricity Development (DoED), Government of Nepal
(GoN);

Main Project Features: Detail design and Environmental Impact Assessment (EIA), Preparation of EMP and
Social Impact Assessment (SIA) Study of Nalgad Reservoir Hydropower Project (417 MW);

Position Held: Environmental Specialist/Forest Expert;
Activities Performed: Responsibility included followings:

= Prepare Scoping Document and Terms of Reference and get it duly approved by Ministry of Environment,
Science and Technology (MoEST), GoN. Prepare questionnaire, checklist and interview formats for baseline
survey

= carryout baseline survey of physical, biological, socio-economic and cultural environment of project area

* c¢onduct public consultation through FGD, sample survey, household survey, interview with local
stakeholders, NGOs, CBOs, conduct public hearings

= prepare database and analysis for evaluation of impact
= Identify and predict environmental impacts
= develop mitigation measures

=  Prepare and submit EIA Report following Environment Protection Act and Environment Protection Rules of
GoN.

prepare monitoring plan and prepare Environment Management Plan, Forest Management Plan/Natural
Resource Management Plan

Name of Assignment or Project: Bridge Improvement and Maintenance Program (BIMP), financed by World
Bank ;

Year: October 2014 to June 2017 ( 28 Months) ,

Main Project Features: Technical Support to Geo-environmental and Social Unit (GESU) for Implementation
of Environmental Safeguard to Bridge Improvement and Maintenance Program (BIMP);

Position Held: Environmental Safeguard Expert;

Activities Performed: Responsible for undertaking following activities:

o Refining guideline and procedures of Environmental Safeguard, develop standard format of screening of sub
project, monitoring, Initial Environmental Examination(IEE), Environmental impact assessment [EIA] and
Environmental management action plans [EMAP] for a project/program

e Review and refine TOR to carry out IEE, EIA and to prepare EMAP in consistent to ESMF in order to make
these more relevant and specific to the proposed project

¢ Conduct Screening of projects, analysis of environmental risk

5/ 11 ,ﬁ



e Apual safeguard plan preparation including monitoring, implementation.

e Ensure in BOQs, bids/contract clauses and other document for each package for incorporation of relevant
mitigation and enhancement measures specified in IEEs, EIAs, S1As and SSEMAPs,

¢ Develop and maintain Environmental monitoring and reporting system, and facilitate monitoring/check by
GESU

e Ensure contractor EMPs are prepared by contractors prior to construction and endorsed to BIMP.

* Support to incorporate enhancement program related to soil conservation, natural resource management
throught road and bridge projects all over the country. Suggest to incorporate bio-engineering work, flood
protection work, gully protection work afforestration work, reinstate of irrigation canal etc. in contract
document (of road and bridge program. )

» Regular safeguard compliance monitoring,consolidate project wise environmental status separately for each
projects highlighting the main issues and successes.

e Assist GESU to Coordinate with other agencies, raise the awareness, disseminate information on
environmental aspects of bridge among various stakeholders

e Support GESU in preparing training packages and delivery of trainings, awareness training in each Division
Road Office staffs on climate change and disaster risks managment.

o Co-ordinate activities of Safeguard Mobilizer(SM) in 6 regions, Monitor the implementation of
environmental works in all regions, suggest corrections if needed and reporting regularly to GESU along with
Bridge Program.

Consolidate monthly environmental monitoring reports from SMs and submit quarterly environmental monitoring
report to World Bank.

Name of Assignment or Project: Integrated Urban Development Project (IUDP) financed by ADB Loan/Grant:
L.2851-NEP; GO284-NEP;

Year: October 2013 to September 2014;
Location : Dharan, Janakpur, Siddharthanagar and Nepalgunj municipalities, Nepal;
Client: Department of Urban Development Building Construction (DUDBC)

Main Project Features: Water Supply development, Solid Waste Management, Drainage and Roads.The
project with integrated urban environmental improvements, including drainage systems, solid waste management
facilities, and urban roads, will be implemented in Janakpur, Nepalgunj, and Siddharthanagar municipalities. A
water supply development subproject will be implemented in Dharan municipality;

Position Held: Environmental Specialist;
Activities Performed: Responsible for undertaking following activities:

e review screening report of project throught Rapid Environmental Assessment (REA), Environmental
assessment and review framework (EARF)

¢ review and confirm EIA/IEES/EMPs are prepared based on detailed designs.

e confirm EMPs are included in the bidding documents and ctvil works contracts;

¢ ensure contractor EMPs, Occupational health and safety plan are prepared by contractors prior to construction
and endorsed by Project Implementation Unit (P1U)s;

¢ prepare and include environmental, clauses, cost in BoQ and specification in subprojcts contract procurement
document;

e establish a system to monitor environmental safeguards of the project including monitoring the indicators set
out in the monitoring plan of the EMP;

o facilitate and confirm overall compliance with all Government rules and obtain all required environmental
and socail clearances and any other environmental and social permits prior to contract award;

* ensure contractor EMPs are prepared by contractors prior to construction and endorsed by PIUs;

e supervise and provide guidance to the PIUs to properly carry out environmental monitoring and reporting;

e regular environmental compliance monitoring, where appropriate, highlight to concemed agencies on situations of
significant deviation from project environmental requirements; proposed remedial actions; and proposed
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modifications to existing procedures or to project standards; review and update Safety Management/Risk
Management Plan of contractors;

Prepare monitoring report; consolidate quarterly environmental monitoring reports from PIUs and submit semi-
annual environmental monitoring report to ADB.

Name of Project: Rural Reconstruction and Rehabilitation Sector Development Program (RRRSDP)/DoLIDAR
financed by ADB, DFID,SDC and OFID;

Year: December 2009 to September 2013;
Location : 20 Districts in all development region, Nepal;
Client: Department of Local Infrastructure Development and Agricultural Roads (DoLLIDAR);

Main Project Features: Improve the Connectivity, Enhance Economic and Employment Opportunities,
Increased Access to Market and Social Services of Rural Communities of the Project Candidate Districts. The
major components of the projects are as follows: i} Component 1: Rural Roads- construction of 560 Km of
Rural Roads in 20 districts affected by the conflict and 42 bridges, ii) Component 2: Supplementary
Infrastructure - construction and rehabilitation 485 infrastructure supplementary to the Rural Road component
included market facilities, school infrastructure, micro-irvigation, link trails, trail bridges, and 390 rural water
supply and sanitation schemes in 38 districts. iii) Component 3: Community Empowerment iv) Component 4:
Institutional Capacity.

Position Held: Environmental Management Specialist/Environment Team Leader

Activities Performed: Responsible for undertaking following activities:

¢ Review the Environmental Assessment and Review Procedures (EARP) of RRRSDP, prepare environmental
guidelines manual for project;

e Support all District Technical Offices (DTOs) in undertaking environmental appraisal of subprojects that are
required by national legislation and ADB procedures. This comprise: (a) Environmental and Social Screening
of all sub-projects; (b) Environmental impact assessment; and (¢) the processing the completion of all
approvals by the appropriate authorities;

¢ Develop Screening format, ToR of Environmental Assessment (TOR of 1EE), Initial Environmental
Examination (IEEYEnvironmental Management Plan(EMP) formats for subprojects

® Review all screening report, environmental assessment report (IEE) of all subproject and take necessary
action before forward to ADB and Concern ministry for approval.

» Prepare standard mitigation enhancement cost, clauses and specification in contract document of subprojcts.

e Regular environmental compliance monitoring of all subprojects, Where appropriate, highlight to concerned
agencies: (a) situations of significant deviation from project environmental requirements; (b) proposed
remedial actions;;

e Develop an institutional mechanism for speedy and efficient delivery of all aspects of environmental
management in the project cycle of subprojects; Establish Environmental safeguard unit (environmental
focal person) to 20 district, orient them their role and responsibily in project, provide regular technical
guidance;

e Conduct environmental training to DDC/DTO/DPO/DIST team on preparation of Environment Management
Acion Plan (EMAP), environmental monitoring and reporting, Support to conduct Environment awareness
training to Community based organization (CBOs), Road Building Group (RBGs), Contractors; Awareness
training in each DTO/DIST on climate change and disaster risks managment

¢ Develop sustainable local mechanisms for the maintenance and repair of the environmental measures such
as soil conservation throught bio-engineering measures, bio-diversity conservation, local level erosion control
measures, various measures adopted for minimizing air, water and noise pollution;

¢ Develop biodiversity mapping of the project areca of Manange and Mustang sub projects which is fall under
Annapurna  Conservation  Area(ACAP). Special (Advisory) role play for environmental
management/biodiversity management by allocating Environment management budget in all subprojects
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during design period and which is included in all subproject contract document. For natural resource |
management, biodiversity conservation and green road development 3% of total project cost has been
allocated in 18 district and in Manang and Mustang 7% and 10% has been allocated. Special provision has
been done for Compendatory tree plantation by adding 10% (1:25 is GoN rule) In this project we made
mandatory 1:25+10 to develop more grenary area and will help for climate change. This work has been
carried out through community based organization (CFUG, RBG).

e Prepare a Institutional Mechanism for Controlled Operation of Road to protect High Value Ecology and
Integrity, which is new innovation for environment management.

¢ Develop subproject wise environmental safeguard compliance matrix format

¢ Involved for the preparation of Bio- Engineering guidelines, contract document, specification, detailed bio-
engineering study, design, cost estimation of Bio-engineering works, implementation plan preparation,
supervision and monitoring of Bio-engineering works. Conduct on the job Bio-engineering training to CBOs,
Contractors.

Annual planning, Monthly, quarterly progress report preparation,Prepare semi annual report and submitted to
ADB.

Name of Assignment or Project: Feasibility Study of Mass Rapid Transit (63 Km) (Underground and Elevated
Railway) System in Kathmandu Valley; Funding Agency: GoN

Year: February 2012 to December 2012 (4 months Intermittent);
Location: Kathmandu, Nepal; Client: Department of Railway/GoN;
Main Project Features: Feasibility Study of Mass Rapid Transit;
Position Held: Environmental Expert;

Activities Performed: Responsible for feasibility survey and environmental assessment of the project. Major
specific tasks to be handled are as follows:

Environmental assessment; Preparation of Scoping Document of EIA for the project; Identification of
environmental impact mitigation measures; Support to team for designing and selection of route/ site;
Recommend environment friendly construction methods taking into account environment impacts; Other
environmental issues recommended by TL/DTL.

Name of Assignment or Project: Road Sector Development Project (RSDP) financed by World Bank;
Year: March 2012 to April 2012 (1.5 Months);

Location : Nepal;

Client: Department of Road;

Main Project Features: Environmental Study and Biodiversity Management Plan (BMP) preparation of
Narayanghat- Mugling road.

Position Held: Environmental Specialist/Environment Team Leader;

Activities Performed: Responsible for undertaking following activities:

e Review environmental assessment (IEE) report and fill in the information gap in the existing [EE report and
update it as per World Bank comments, which is fall under Barandabar Forest Corridor (BFC)

¢ [dentify the major issues that may arise as a result of proposed works on bio-physical environmental impacts
of the project area.

¢ Conduct consultation meetings with concern stakeholder (local communities, local government, and central
government offices, NGOs) for their feedback on impacts and mitigation measures

e Carryout baseline biodiversity survey (flora and fauna(wildlife.herpetofauna, aquatic life) to find out specially
wildlife movement areas, endangered species of flora, fauna and aquatic life, wetland, hotspots and
preparation of biodiversity management plan (BMP). Prepare forest details, Chainage wise tree felling list,
process for clearance and permits of forest tree cutting. Develop biodiversity mapping of the project area.
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e Recommend practical and site specific environmental mitigation and enhancement measures, biodiversity
enhancement measures, update environmental management plan (EMP) and associated cost for the project,

Provide information for decision-makers about the environmental implications of the proposed project

Name of Project: Road Improvement Project(RIP), financed by Exim Bank, India, {(Construction Phase);
Year: December 2008 to November 2009;

Location : Various locations of Nepal;

Client: DOR/RIP;

Main Project Features: Hill Roads Upgrading Works, Roads included: Bhalubang-Pyuthan Road (67 km};
Chakchake-Libang (63 km), Tulsipur-Salyan Road (61 Km), Surkhet-Siapur-Dailekh Road (44 km);

Position Held: Environmentalist;
Activities Performed: Responsibility included followings:

Review and update Environment Management Plan submitted by contractor; guide awareness to contractor
about EMP of construction works, ensure that all activities and sites including air, noise and water pollution,
spoil disposal, quarry, borrow, material crushing, material stockpiling, compacting etc are operated and reinstated
according to the IEE/ Environment Management Plan, identify environmentally safe tipping areas for surplus
mass of excavated or any other material, Make regular site visit and monitor the conformity with the social,
environmental and Occupational Health and Safety components by the contractor; organize routine meeting
attended by the representatives of the Client, Consultant and Contractor to review environmental compliance
situations. Planning, design and implementation of Bio-engineering works for slope stabilization of major
landslide areas along the road Prepare monitoring report.

Name of Project: Road Connectivity Sector I Project (RCSP) Department of Roads (ADB Grant 0051 — NEP
(SF);

Year: October 2007 to November, 2008;
Location : Various locations within Nepal;
Client: DOR/RCSP;

Main Project Features: Feasibility studies and Detailed Engineering Design including Environmnetal and
Social assessment of about 350 km roads and Construction supervision of 227 km of Sample roads;

Position Held: Environmental Engineer/Bio-engineer;
Activities Performed: Responsible for undertaking following activities:

+ Conducted screening of sub project, Rapid Environmental Assessment (REA),

» Carry out environmental survey / studies for the selection of 550 Km of Roads in different Region of Nepal.

+ Prepare Terms of Reference (ToR) of Initial Environmental Examination (IEE), Conduct [EE study, prepare
Environmental Management Plan (EMP) and report. Coordinate with concerned Ministry and Department
and ADB for approval of IEE reports.

» prepare Scoping Document and Terms of Reference of Galchhi -Trishuli — Syaphrubesi for EIA and get it
duly approved by Ministry of Environment, Science and Technology (MoEST), GoN

« carryout baseline survey of physical, biological, socio-economic and cultural environment of project area

e conduct public consultation through FGD, sample survey, household survey , interview with elated local
stakeholders, NGOs, CBOs ; conduct public hearings involving local stakeholders and NGOs.

» prepare database and analysis for evaluation of impact, develop mitigation measures

« prepare Environment Management Plan and monitoring plan

Involve for detail bio-engineering site assessment, design, cost estimation for (a) Protection of landslides, bare
cut and fill slopes, rehabilitation of quarries and borrow pits, spoil disposal,(b) vegetation survey, nursery site
selection estimation, and contract document preparation; On the Job Bio-engineering training; bio-engineering
implementation and monitoring plan and specification preparation.

Name of Project: Road Network Project{RNP), Departmeat of Roads (DOR), Royal Government of Bhutan
financed by ADB (ADB Loan No. 2187-BHU);

Year: December 2006 to January 2007;

9/ 11 %



Location : Bhutan;
Client: RNP/DOR, Bhutan;

Main Project Features: Road upgrading works; Detail design of Gelephu - Trongsa National Highway
(121KM);

Position Held: Bio-Engineer;

Activities Performed: Review the Environmental Assessment and Review Procedures (EARP) of project,
Involved for detailed bio-engineering site assessment, design, cost estimation, vegetation survey, nursery site
selection estimation, and contract document preparation; bio-engineering implementation and monitoring plan
preparation. Review existing Environmental Assessment report and update EMP cost in detail design of
strengthening of 121 km sections of Gelephu - Trongsa National Highway.

Name of Project: Environmental Management Program of Melamchi Water Supply Project financed by ADB;
Year: October 2005 to September 2007 (Intermittent);

Location : Sindhupalchowk District;Nepal

Client: Melamchi Water Supply Development Board;

Main Project Features: Main Access Road of Melamchi Water Supply Project (18 km), and Adit Access
Roads to Tunnel (27 km); Watershed Management,

Position Held:  Bio-engineer/ Environmental engineer |
Activities Performed:

¢ Review of Environment Impact Assessment and Environment Management Plan prepared for the project ;

« Involve in baseline study of surrounding biodiversity mainly flora and aquatic life of Melamchi river,

» Involve in establishment of Environmental Lab in the project office to conduct regular air noise and water
quality test.

« make regular site visit and monitor the conformity with environmental and Occupational Health and Safety
components by the contractor;

o Organize public consultation meetings regarding the adverse impacts incurred to the local area by
implementation of the project, and reach an agreement on the compensatory measures acceptable to the
community; design of rehabilitation of water supply systems, foot trail as per demand of communities;

« fnvolve environmental awareness program to local stakeholder/community mainly focus on Disaster risk
management, soil conservation, water resources management, afforestration.

o Involve in detail bio-engineering site assessment, design, estimation and contract document preparation,
planning and implementation of bioengineering works. On the Job Bio-engineering training; Bio-engineering
is cost effective for management of environment and restoration of degraded biodiversity;

Support to Community Forest Users Group (CFUG) for watershed management through providing tree seedlings,

flood protection work, gully protection by construction of checkdam, reinstate irrigation canal water resources,
awareness program, and monitoring: Prepare regular monitoring report.

Name of Project: Rural Access Improvement and Decentralization Project (RAIDP) financed by the World Bank
[Design Phase];

Year: February 2005 to December 2005 (Intermittent 9 months);
Location : Various Districts;

Client: DOLIDAR and RAIDP/World Bank;

Main Project Features: Upgrading and Maintenance of District Roads;
Position Held: Environmental Expert/ Environmental Team Leader;
Activities Performed: Responsible for undertaking following activities:

Responsible for Prepare Terms of Reference (ToR) of Environmental Assessment, prepare 13 environmental
assessment report and get it duly approved by Ministry of Local Development (MLD), GoN; Carryout baseline
survey of physical, biclogical, and socio-economic and cultural environment of project area; Conduct public
consultation through Focus Group Discussion (FGD), sample survey, household survey, interview: prepare
database and analysis for evaluation of impact Identify and predict environmental impacts; Recommend site
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