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1 NAME AND ADDRESS OF THE PROPONENT AND
INSTITUTIONS PREPARING THE REPORT

1.1  The Proponent

Department of Urban Development and Building Construction (DUDBC) under Ministry of
Urban Development (MoUD) is the proponent for the construction of Bus terminal.

Name and the Address of the Proponent

Regional Urban Development Project (RUDP)

Project Coordination Office (PCO)

Department of Urban Development and Building Construction (DUDBC)
Ministry of Urban Development (MoUD)

Babarmahal, Kathmandu, Nepal

Phone: 01-5356651

E-mail: rudp.pdsecretariat@gmail.com

1.2 Organization responsible for preparing the report

The DUDBC has assigned the consulting service to DOHWA ENGINEERING in
association with ERMC (P.) Ltd., SILT Consultants (P.) Ltd., and DIGICON (P.) Ltd. which
is responsible for the preparation of Feasibility Report, Detail Project Report,
Environmental assessment An Initial Environmental Examination (IEE) is required for the
construction of the Bus Terminal. [EE has been accomplished by involvement of experts in
different ficlds relevant to the proposal as specified in Schedule 13 of Environment
Protection Regulation, 2077.

Name and the Address of the Consultant

DOHWA ENGINEERING in association with ERMC (P.) Ltd., SILT Consultants (P.)
Ltd., and DIGICON (P.) Ltd.

P. O. Box 12419, New-Baneshwor, Kathmandu, Nepal

Phone No: +977-014583064; 4565863

Email: ermef@ermenepal.com; info@ermenepal.com
Website: www.ermenepal.com
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2 SUMMARY OF THE PROPOSAL

The Urban Resilience and Livability Improvement Project (URLIP) will support to improve
municipal infrastructures and governance of the selected project municipalities, thereby
contributing to achieve inclusive economic growth and improved livability. This will be
achieved through the following three outputs:
(i) Output 1: Development of Municipal infrastructure for resilience:
(i) (i) Output 2: Revitalization of Tourism assets, and improvement of
management and
(iij) (i) Output 3: Capacity Strengthening of municipalities, and Department of
Urban Development and Building Construction (DUDBC).
The DUDBC under the Ministry of Urban Development (MOUD) with the funding from
the Asian Development Bank (ADB) is the executing agency and is responsible for technical
and project management matters including engineering, safeguards, and social aspects. The
project will support nine municipalities including the Lumbini Sanskritik Municipality. The
Implementing Agencies are municipalities.

Impact on Land

The project is proposed in the fallow land currently no in use for any other purpose. The
project doesn’t require any acquisition of private land as the land has been leased by the
Lumbini Sanskritik municipality from the Government of Nepal (GoN). During the
construction, apportion of land will be used for tsstockpiling and workers camp. The
development of permanent structures such as the terminal building, staff accommodation,
garage, storage facilities, and clock towers will convert the existing land use into built-up
infrastructure, resulting in a permanent land-use change.

Objective of the project

The main objective of the project is to create a safe, efficient, inclusive and passenger-
friendly (universal access) bus terminal facility that integrates well with its surroundings
and meets the needs of the community it serves. The project secks to strengthen both
regional economic infrastructure and essential urban mobility by developing a systematic,
safe, and user-friendly bus terminal. By linking key destinations such as Kapilvastu,
Siddharthanagar, Lumbini Garden, and the Gautam Buddha International Airport (GBIA),
the project aims to enhance regional mobility while stimulating tourism and local economic
growth.

As the birthplace of Siddhartha Gautam, Lumbini Sanskritik Municipality attracts numerous
domestic and international visitors each year. However, the area currently lacks a fully
equipped intercity bus terminal to meet increasing passenger needs. The proposed facility
will provide organized platforms, comfortable waiting areas, adequate parking, and
amenities such as ticket counters, sanitation facilities, and information centers.
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This project fulfills urban development objectives with sustainable mobility and subsequently
helps boost local economy.

Objective of the IEE

The main objective of the IEE for the proposed Bus Terminal Project in Ward No. 10 of
Lumbini Sanskritik Municipality is to identify and assess the possible environmental impacts
of the project and make it sustainable by the use of mitigation hierarcy. The other key objectives
of the IEE are as follows:

1. To collect data on the physical, biological, social, economic, and cultural aspects of the
project area, study and assess the potential environmental impacts of the project, and
evaluate them.

2. To identify practical and site-specific measures to augment positive impacts and
mitigate negative ones, and to prepare an environmental management plan as a basis for
implementation.

3. To provide decision-makers and concerned stakeholders with recommendations and
relevant information on the environmental feasibility of the proposed project, including
the procedures, mitigation measures, and monitoring requirements to be followed
during project implementation.

Institutional Arrangement and Roles
MOUD, through DUDBC/PCO, will serve as the Executing Agency and will be responsible for
overall project coordination, management, and liaison with the project municipalities. Lumbini
Sanskritik Municipality, through its PIU, will act as the Implementing Agency and will be
responsible for day-to-day implementation and supervision. The WUC-PCO will facilitate
coordination among DUDBC/PCO, the municipality, PIU, and consultants. Project
Management and Capacity Development Consultant (PMCDC) will provide safeguards and
capacity-building support in line with ADB requirements, while the Supervision Consultant
will support construction supervision, quality assurance, safety compliance, environmental and
social safeguards monitoring, and reporting.
Relevance of the project
The proposed bus terminal will serve as a key hub, providing various facilities to meet the needs
of both locals and tourists. These facilities include restaurants, offices, information centers,
tourist ticket booking stalls, and public toilets, making the terminal. The total estimated cost of
the bus terminal project is NPR 256,867,717.36. primarily allocated to civil, building, and
electrical works, along with environmental and social impact mitigation costs. Revenue sources
include rental income from leased spaces, sanitation service fees, and vehicle parking and entry
charges. The economic analysis indicates a base case Economic Internal Rate of Return (EIRR)
of 11%, exceeding the Economic Opportunity Cost of Capital (EOCC) of 9%, confirming
economic viability. However, sensitivity analysis shows that financial viability is limited, as
the project does not generate sufficient cash flow to recover its investment within the 20-year
time frame. Despite this, the project serves a broader community benefit, and is therefore
considered justifiable. With proper and extended project lifespan, the government can
effectively manage costs and benefits to maximize its long-term outcome.
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Rationality of the [EE
The project requires cut and fill of 25,971 m’. According to the Environment Protection

Regulation, 2020, Schedule 2 'ja' (%) (under the Residence, Buildings, Town Development and
Urban Development sector, clause (¢) for site development that requires cut and fill of more

than 20,000 m?, requires to conduct an Initial Environmental Examination (IEE). Hence, an IEE
is required for the project. According to Rule © (¢) of the Environment Protection Regulation,

2020, environmental study reports and terms of reference for projects involving foreign
investment have been prepared in English while the summary of the report has been prepared
in the Nepali language.

Description of the Project

Bus Terminal project is proposed in Lumbini-Sanskritik Municipality, which is one of the
municipalities under URLIP and is also a part of the GLBC, an important component of the
Western Corridor Urbanizing Strategy for integrated development. The Bus Terminal site is
located in Madhubani, ward number 10 of Lumbini-Sanskritik Municipality of Rupandehi
district in Lumbini Province, located at 27°28°34.60” N, 83°17°40.17” E at an average elevation
of 97m above MSL. The total area required for the bus terminal is 11,756.33 m?. The Bus
Terminal lies 1.5km from Mahilwar Bazar adjacent to Telar River contained in an area of
11628.41m>. The bus terminal is located 2.25 km from Hulaki Rajmarga at Jhulanipur. The
main road networks are the Hulaki/Lumbini highway passing east to west that links it with
Bhairahawa and Kapilvastu and Hulaki Highway provides inter-regional linkage with other
parts of the country. The proposed Bus Park will be used for the interstation buses within the
municipality as well as long-route buses driving through Hulaki Highway. The project cost is
estimated to be NPR 256,867,717.36.

Project Requirement

The proposed Bus Terminal Project is located on municipality-owned land in Lumbini
Sanskritik Municipality. No private land will be acquired for the project.. The project includes
the construction of a terminal building, staff accommodation, garage, storage block, clock tower
with open green space, and driver's house, with a total built-up area of 2,087.49 m*. The
construction period is estimated at 28 months, requiring about 43 workers per day, including
13 skilled/semi-skilled and 30 unskilled workers. During operation, about 35 staffs will be
required on a regular or contract basis.

Major construction materials required for the project include 848.90 MT cement, 1,627.33 m?
sand, 2,726.81 m? aggregate, 478,631 bricks, 147,345.12 kg rebar, 40.36 MT bitumen, 1,065.90
m® sub-base material, 5,213.85 litres diesel, and 1,161.61 litres petrol.
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Construction will use RCC with brick masonry, supported by insulation materials and
durable exterior finishes.

The estimated construction-phase solid waste generation is 6.62 kg/day. comprising
approximately 3.71 kg/day biodegradable waste and 2.91 kg/day non-biodegradable waste.
At least two separate waste bins will be provided at the workers’ camp and construction site:
one for biodegradable waste and one for non-biodegradable waste During operation, total
solid waste generation is estimated at 317.5 kg/day, consisting of about 189.86 kg/day
biodegradable waste and 127.64 kg/day non-biodegradable waste. For operation-phase
waste management, a total of 19 waste bins of 50-litre capacity is proposed at strategic
locations, including 11 bins for biodegradable waste and 8 bins for non-biodegracable
waste, to support source segregation and proper collection. The total estimated water
requirement for the listed construction activities is approximately 690,740 litres for masonry
works, concrete works, subgrade, subbase, base preparation, kerbstone works, and other
related construction activities.

The daily water demand during operation is estimated at 9,805 litres/day or about 9.8
m’/day, considering shori-term use by passengers and visitors and full-day demand for
driver accommodation and garage activities. Wastewater will be managed through a
Package Sewage Treatment Plant (PSTP) based on the two-pipe drainage system, assuming
that around 80% of supplied water returns as wastewater. During construction, maximum
wastewater generation is estimated at 3,440 litres/day. The project will require energy from
the Nepal Electricity Authority supply system, with an assessed load of 233.21 kVA, a
proposed 250 kVA transformer, backup 150 kVA diesel generator, and an 80 kVA solar PV
system. Total greenhouse gas emissions during construction are estimated at 29.102.02 kg
CO: equivalent, mainly from diesel, petrol, and LPG consumption.

Existing Environmental Condition
Physical Environment:

The project area is located on flat terrain, in the plain Terai region. The major features of
the physical environment are as follows:

Climate and Weather:

The project area experiences a sub-tropical climate. Average maximum temperatures range
from 30.6°C to 31.7°C, while average minimum temperatures range from 18.3°C to 19.8°C.
Average annual rainfall is approximately 1,250 mm, characterized by erratic patterns with
intense rainfall during the monsoon season (Asadh—Bhadra) and dry spells in other months.
Recent trends indicate reduced rainfall and increasing temperatures, reflecting climate
variability.

Hydrology and Water Resources:
The main river of the project arezis Tetar River. The total catchment area ol the River at

’E cation is 30 km” where the major portion of the catchment is covered with agricultural
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fields. The hydrological analysis of Telar River is complex. (Hydrological Analysis of Bus
Terminal Project, 2025)

Seismicity:

The project area lies in a moderate to high seismic zone, with a seismic zoning factor (z) of
approximately 0.30 g, representing peak ground acceleration for a 475-year return period,
as per NBC 105:2025. According to United States Geological Survey (USGS)
classifications, PGA values within this range may cause moderate structural damage,
emphasizing the need for earthquake-resilient design. Accordingly, the project design
incorporates seismic considerations in compliance with national building standards.

Land Use and Land Cover:
The project area is predominantly agricultural, comprising of 92.50% of the total land in
municipality. This is followed by residential area (2.77%), water bodies (1.14%), public
zone (0.93%), industrial area (0.06%), cultural and archeological zone (0.03%), forest
(0.01%) and others (2.78%).

Groundwater Table:

Three boreholes were drilled at the project site: BHI and BH2 up to 15 m depth, and BH3
up to [2 m depth, following relevant IS standards. The groundwater table was observed at
about 2.5 m below ground level in all three boreholes, indicating shallow groundwater
conditions at the site.

Baseline Sound Quality

The Sampling of 24 hours sound level during the day time (7 A.M. -10 P.M.) and night time
(10 P.M. to 7 A.M.) was performed. The equivalent noise level during the day and night
was calculated to be 51 dB and 36 dB respectively. The sound levels were high during the
daytime due to the continuous bus movement, school activities, and public congregation.

Baseline Air Quality

Baseline air quality monitoring indicates that most parainetcrs, including PMa, PMz.5, NOa,
and CO, are within Nepal’s National Ambient Air Quality Standards. SOz, was not detected
whereas Total Suspended Particulates (TSP) slightly exceeded the permissible limit,
reflecting localized dust-related issues, while overall air quality remains generally
acceptable.

Baseline Surface Water Quality

Water quality analysis shows that all physical, chemical, and microbiological parameters
comply with Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystem, 2008
As well as Irrigation Water Quality Guideline, 2008. The water sample was not free from
total coliforms with uncountable presence, indicating microbial contamination. The

’,,I-:Lj_ecwicﬁi-Conductivity was also found to be higher than the threshold value mentioned in
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the irrigation water quality guidelines 2008. However, low concentrations of nutrients.
chlorides, and heavy metals suggest minimal external pollution influence.

Geology and Soil

The dominant soil found in Lumbini Sanskritik Municipality are Alfisols (which is highly
fertile and can support successive three months in the growing seasons of crops., entisols
(have little to no development of horizons and are of recent origin but cultivation is possible)
and inceptisols (It is of recent origin but comparatively more developed than entisols.)

Biological Environment

Flora

The project area is not located inside any protected or forested area. Vegetation within the

zone of influence mainly comprises common planted and roadside tree species such as sal

(Shorea robusta), sissoo (Dalbergia sissoo), simal (Bombax ceiba), jamun (Syzygium

cumini), mango (Mangifera indica), litchi (Litchi chinensis), and bakaino (Melia
zedarach).

Fauna

The project site is in a non-forested, peri-urban environment. Recorded fauna in the
municipality includes common bird species such as sparrow, crow, dove, parakeet, and hill
myna; reptiles such as python, cobra, and keelback; and mammals such as jackal, mongoose,
wild boar, and blue bull. One government-protected species, Sarus Crane (Grus antigone),
and a few globally threatened species including Slender-billed Vulture (Gyps tenuirostris)
which is Critically Endangered), Steppe Eagle (4quila nipalensis) which is endangered, and
Burmese Python (Python bivittatus) which is vulnerable were reported from the project zone
of influence based on local information. However, no nesting sites or faunal habitats were
observed within the project site, and the project is not expected to cause significant impacts
on wildlife.

Socio-economic environment

Baseline information on the social environment of the project area was collected through a
review of secondary sources, including the National Population and Housing Census
(NPHC, 2021), municipal publications, feasibility and Due Diligence Reports (DDR).
Primary data were generated through direct field observation, household surveys, focus
group discussions (FGDs), stakeholder consultations, and Key Informant [nterviews (KlIls).
A household (HH) survey was conducted among 17 HHs located within the Direct Impact
Area (DIA) of the project, representing residents of Lumbini Sanskritik Municipality Ward
No. 10.

Demography, Ethnicity, Religion, and Language

As per the 2021 census, Lumbini Sanskritik Municipality has a total population of 87,383
with an average household size of 6.42 and a sex ratio of 97.61. The community in the DIA

Mti-ethnic and multilingual, with Chhetri, Dalit. and Yadav being the dominant caste
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groups. Hinduism is the predominant religion practiced by all surveyed households. Nepali
language is the most commonly spoken, followed by Awadhi and Bhojpuri.

Economic Status and Livelihood

A significant proportion of the population aged 10 years and above is economically active,
with agriculture remaining the dominant sector at the municipal level. However, the DIA
reflects a gradual shift toward diversified livelihoods. Among surveyed HHs, agriculture
(35.29%) and wage workers (29.41%) are the major income sources, followed by business
(17.65%), service sector employment (11.76%), and foreign employment (5.88%). This
diversification indicates an ongoing transition from an agriculture-based to a service-
oriented economy.

Education and Literacy

The overall literacy rate of the municipality is 71.1%, with male literacy (80.6%) higher
than female literacy (62.1%). Most of the population aged five years and above can read
and write, although a notable proportion remains illiterate, indicating the need for expanding
educational support, particularly for women.

Migration

Over 93% are native-born, with limited immigration from other districts or countries.
Foreign employment is present but not dominant within the DIA.

Water Supply and Sanitation

All HHs in the DIA have access to improved drinking water sources, primarily through
piped water supply, while a small proportion relies on hand pumps. Sanitation coverage is
generally good, with most HHs having toilets. However, local water management issues
exist due to irrigation canal breaches near the project site, emphasizing the need for proper
stormwater drainage planning.

Waste Management '

Municipal solid waste collection services operate on a weekly basis, with waste transported
to a centralized recycling and processing center. The project proposes source-level waste
segregation using separate bins for biodegradable, recyclable, and hazardous waste to
strengthen local waste management practices.

Accessibility and Transportation

The project area is well connected through the Hulaki (Lumbini) Highway, providing
regional and inter-municipal access. All surveyed HHs have access to public transportation.
Ownership of personal transport assets such as motorcycles and bicycles is common,

o

o> enhancing local mobility.
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Access to Information

The DIA has good access to information and means of communication. Smartphones are
the most widely used medium, followed by television and internet services, indicating
strong digital connectivity in the area.

Cooking Fuel and Electricity

Most HHs use LPG as the primary cooking fuel; however, a significant proportion still relies
on firewood and cow dung, indicating continued dependence on traditional energy sources.
All HHs are connected to the national electricity grid, with no alternative energy sources in
use.

Financial Services

Access to financial institutions is relatively high, with most HHs having bank accounts.
More than half of the surveyed HHs have taken loans, reflecting engagement with formal
financial systems and potential readiness for entrepreneurial activities.

The characteristics of the household around the project area is shown in the following table:

Table 2-1: Characteristics of Surveyed HHs

Parameter Description

Total HHs 17 HHs covering Madhubani and Dinguwa, Ward No. 10
of Lumbini Sanskritik Municipality

Average HH size Mean: 8.06

Caste Yadav, Chamar/Harijan/Ram, Chhetri, Gurung, Dhobi
including Dalits

Religion Hinduism

Gender Ratio Male: Female (82.35: 17.65)

Drinking water Improved source (Municipal supply)

Sanitation facility Improved (toilet)

Electricity National grid

Cooking fuels LPG, Firewood andc dried cow dung

Impact on community Positive 100%
Negative 11.76%
None

Major positive impacts Employment opportunities 76.47%
Improve in Transporatation 58.82%
Increase in economic activities 5.88%
Increased land value 11.76%

Major negative impacts Pollution 17.65%
Noise 29.41%

Major Occupation Agriculture 35.29%
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Stakeholder consultations highlighted concerns related to potential impacts on surrounding
agricultural land, stormwater management, and local employment opportunities. Klls
confirmed that the project site does not serve as a nesting or critical habitat for birds, and
anticipated impacts on avifauna are minimal. Stakeholders emphasized maintaining natural
water flow, ensuring access to nearby cultural sites, and prioritizing local employment
during project implementation.

Review of legislation

Relevant national policies, acts, regulations, guidelines, standards, ADB safeguard
requirements, and international conventions were reviewed to guide the environmental
assessment of the proposed project. The review covered key provisions related to
environmental protection, [EE preparation and approval, public consultation, environmental
management planning, waste management, labor and occupational health and safety, child
labor prohibition, disability access, land use, urban development, cultural heritage
protection, water quality, air quality, noise standards, GESI, and ADB safeguard
requirements. These provisions have been considered in the assessment of potential impacts,
formulation of mitigation measures, preparation of the EMP, and overall environmental
compliance planning for the project.

Environmental Impacts of the project
Beneficial impacts
The major benefits of the proposed project are as follows:

« Employment Opportunity for both skilled and unskilled workers creating 13 and 30
person days respectively during the construction period of 28 months.

e The project will generate employment during the operation and maintenance (O &
M) phase for 35 people (either regular or contract based).

e The construction of the bus terminal as a regional transport hub will enhance the
mobility as well as the accessibility of local communities.

« Construction materials will be sourced from local businesses as per the availability
to meet the need of 848.90 MT cement, 1,627.33 m® sand, 2,726.81 m® aggregate,
478,631.05 Bricks, 147,345.12 kg rebar, 5,213.85 litres diesel and 1,161.61 litres
petrol.

e With the implementation of the bus terminal, land and property values in the
surrounding area are likely to increase.

e The business of existing nearby Mahilwar bazaar may increase as the demand for
vegetables, rice, pulses, oil, packed foods and spices may increase as 30 daily
consumers (unskilled workers) increases.

e Theinflux of over 2,000 passengers per day in the bus terminal increases the demand

for various-commodities-and services. g

-

[ 7]
-e'
E
E
T e '
& eSS %
oS %, S Fad Lt
36’3} Y Urpan 0\!""%'*Qx'° i
(‘ - \ r -
0"‘/ ,""ﬁOpmen\ A Q_&" Z/'
“an Dave\d® 0\“@
T Cgorgieatt




IEE of Bus Terminal Project in L umbini Sanskritik Municipality

The project improves transportation connectivity of the municipality as central hub
addressing the limitations of old bus park.

The project components have been designed with universal accessibility for Elderly,
Women, Children and Differently abled (EWCD).

The operation of bus terminal has the potential to increase the land and property
values.

Augmentation measures

The marginalized and vulnerable HHs including women will be prioritized for
employment opportunities.

Technical training for the capacity building of the staffs will be done.

Regular maintenance and operation of the bus terminal and its facilities during the
operation period.

Timely monitoring and maintenance of tactile flooring, railings, CCTV cameras for
security during the operation period.

Adverse Impacts

The implementation of the project will bring following negative impacts:

Socio-economic Environment

The project activities such as transportation, stockpiling of construction activities,
burning of petrol and diesels can increase fugitive dust, and smoke including the
influx of migrant workers if necded, poses threat to community health during the
construction period.

The increased frequency of vehicle movement (buses, private vehicles, etc.) will
contribute to increased risk of air and sound pollution during the operation period.
[mproper waste management and sewer drainage from workers camps, temporary
field office and leachate from stockpiling of waste can cause problem of waste water
management and contaminate the nearby Telar River.

The construction of the project poses Occupational Health and Safety (OHS)
concerns due to fugitive emissions, loud noise, and potential injuries.

There is possibility of issues associated with Child Labor, Gender and Socially
Excluded Group and unfair Wages.

The project will lead to the generation of waste 6.62 kg per day during construction
period and 317.5 kg per day in operation period.

The project area falls within the Greater Lumbini Buddhist Circuit, and there is a
possibility of finding archaeological remains.

Physio-Chemical Environment
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during the construction period and the construction of terminal buildings, with rooftop
restaurant, garage, storage block, etc. converting the open space to built up area of
2,087.49 m’.

It will lcad to environmental pollution comprising of air, water, sound and visual in both
construction and operation phases if not properly managed. During the construction,
land disturbance may increase localized soil erosion from runoff.

Biological Environment

Possibility of introduction of invasive species due to increase in movement and
commercial activities.

The presence of wildlife in the municipalityindicates the need for caution to avoid
disturbance to wildlife during construction.

Mitigation Measures

Socio-economic Environment

Workers and the contractor will be oriented and strictly monitored to conduct
construction activities in the daytime with required OHS measures.

Workers and the contractor will be oriented and strictly monitored about the
unacceptable activities like gambling, drugs, etc.

The documents of the labour will be monitored and the workers and contractor will
be oriented about the code of conduct of the safe working environment.

Physio-Chemical Environment

Proper protocol for solid waste management will be in place to manage the waste
generated during construction and operation phase.

The compliance of vehicles with Government of Nepal's emission standards when
procured and utilized will be ensured.

The stockpiling through efficient planning and material management will be
maintained.

Air pollution through awareness and good practices such as no burning of waste,
sprinkling of water will be minimized.

The noise level will be monitored and maintained within acceptable limits for
workers and the public.

Package Sewage Treatment Plan (PSTP) will be installed for the treatment of sewage
water.

Biological Environment

Installation of Closed-Circuit Television (CCTV) cameras, warning signs and boards with

informatjon about flora and fauna to prea

gent habitat disturbance and fragmentation.
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Environmental Management Plan

Above mentioned augmentation measures and mitigation measures will be adhered as the

environmental management plan. Following cost are included for the environment
management plan.

S.N. | Particulars Cost (NPR)
! '.I otal cost of augmenting beneficial impacts (not included 150,000
in BoQ)
2 Cost of mitigating adverse impacts (not included in BoQ) | 1,670,000
3 Total cost of mitigating adverse impacts (included in 147.159.537
BoQ) BEE
4 Total cost for implementing Environmental Management 148.979.537
Plan *
5 Cost included in BoQ for implementing Environmental
Mitigation Cost 147,159,537
6 Additional cost required which is not included in BOQ
(B+E) 1,820,000

Analysis of Alternatives

Analysis of alternatives is an integral component of the Initial Environmental Examination
(IEE), aimed at evaluating different options to achieve the project objectives while
maximizing benefits and minimizing adverse environmental and social impacts.
Alternatives related to project design, site, hydrological layout, raw materials, construction
methods, implementation schedule, and the no-action scenario were examined throughout
the project cycle.

Design Alternatives

Two design alternatives were assessed to identify an option that is resource-efficient,

economically viable, and environmentally sustainable, while minimizing alterations to the
existing setting.

Alternative 1 emphasizes basic infrastructure with essential facilities to minimize
construction cost and complexity. It includes manual ticketing booths, limited passenger
amenities, basic bus bays, gabion retaining walls, a smaller septic tank, and simplified
wastewater management. This option focuses on functionality with minimal modemization.

Alternative 2 builds upon Alternative 1 by incorporating modern and sustainable features.

It includes both manual and automated ticketing systems, increased bus bays (three) to

imprg.@ traffic flow. a dedicated solar panel block, stone masonry retaining walls, a

prog@erly sized canal with box culvert, a Package Sewage Treatment Plant (PSTP), and

mgiced ] __gﬁ amenities such as vcndmn machtnes, digital displays, and expanded
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seating capacity. Alternative 2 offers improved durability, operational efficiency, and user
comfort.

Three hydrological options were evaluated to manage water flow from the breached
irrigation canal and surrounding agricultural lands:

« Option I: Filling the upstream section of the abandoned irrigation canal to prevent
water inflow into the bus terminal area. Although financially efficient, this option is
beyond the current project scope.

« Option II: Repairing the canal embankment and restoring canal flow to downstream
agricultural lands. This option is technically challenging due to extensive
urbanization and prolonged canal abandonment.

« Option III: Designing the internal canal system to safely drain maximum water
inflow from the breached irrigation canal and adjacent lands.

Based on stakeholder consultations and feasibility considerations, Option IIT was selected.
Accordingly, the canal within the bus terminal has been designed to accommodate peak
flows and prevent site flooding (Hydrological Analysis Report, 2025).

Alternative for Construction Methods and Technology

A hybrid construction approach combining labor-intensive and mechanized methods was
selected. Manual labor will be prioritized where feasible to generate local employment and
reduce emissions. Mechanical excavation, batching, grading, compaction, and road
surfacing will be employed for high-volume earthworks and precision tasks. This approach
ensures structural integrity, environmental protection, cost efficiency, and timely project
delivery.

Project Site Alternative

The proposed bus terminal site is located approximately 2.2 km south of Lumbini Sanskritik
Municipality and is connected to the Hulaki Highway. The land is entirely government-
owned and was officially designated by the municipality. As the site aligns with municipal
development plans and avoids private land acquisition, no alternative sites were considered.

Raw Materials Alternative

Construction materials such as reinforced cement concrete (RCC), brick masonry, steel
reinforcement, aggregates, sand, boulders, bitumen, and sub-grade materials will be used as
per approved district rates (2080/2081). Thermal insulation materials including glass wool,
EPS sheets, and PVC wooden panels will enhance energy efficiency. Priority will be given
to locally available materials to reduce transportation impacts, support the local economy,
and minimize environmental footprints.
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Under the no-action scenario, the project site would remain underutilized and vulnerable to
seasonal waterlogging, and economic stagnation. Existing transportation challenges,
including inadequate bus facilities, poor passenger safety, and lack of centralized
connectivity, would persist. Opportunities for employment generation, business
development, and improved urban infrastructure would be lost. Therefore, the no-action
alternative is not considered viable.

Project Implementation and Schedule

The project implementation plan emphasizes labor intensity, cost-effectiveness,
environmental safety, and resource optimization. Construction activities are sequenced
logically to minimize duplication and ensure timely completion. Testing, inspection,
commissioning, and regulatory approvals are scheduled toward the end of the construction
period to ensure operational readiness. The estimated construction duration is 28 months,
followed by testing, staff training, and project commissioning,.

Environmental Monitoring Plan (EMoP)

An EMoP will be implemented to ensure that environmental mitigation measures are
effectively carried out and remain compliant throughout the project lifecycle. Monitoring
will be conducted during the pre-construction, construction, and operation phases to assess
actual impacts against predicted impacts, evaluate the effectiveness of mitigation measures,
ensure compliance with environmental regulations, and determine the overall effectiveness
of the EMP.

Construction Phase Monitoring:

During construction, monitoring will focus on potential impacts related to flooding risk,
land use change, hydrology, groundwater and surface water quality, air and noise pollution,
solid waste management, land acquisition, occupational health and safety, community
health and safety, traffic management, social conflicts, GESI aspects, and protection of
cultural and chance-find resources. Key indicators include impacts on utilities and land area,
disturbance to water flow, soil erosion and stability, air, water, noise and soil quality,
workforce health and safety, community well-being, and interactions between workers and
local communities.

Operation Phase Monitoring:

Monitoring during operation will assess long-term environmental and social performance,
including natural resource consumption, waste management effectiveness, sanitation
conditions, and community health, and air, water, noise, and soil quality. Monitoring
indicators, methods, locations, schedules, costs, and responsible agencies will be clearly
defined.

Baseline Monitoring: o
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Baseline environmental monitoring will be carried out prior to project implementation to
document existing physical, biological, socio-economic, and cultural conditions. This will
provide a reference point for evaluating environmental changes resulting from the project.

Impact Monitoring:

Impact monitoring will be conducted during construction and operation to identify actual
environmental and social impacts. The findings will guide corrective actions to minimize
adverse impacts and enhance positive outcomes.

Compliance Monitoring:

Compliance monitoring will ensure adherence to national environmental standards, labor
regulations, GESI provisions, and approved management plans. This will include periodic
review of environmental quality data, contractor records, labor practices, waste management
arrangements, and grievance redress mechanisms.

Overall, the EMoP will support environmentally responsible project implementation,
safeguard community and worker health, and promote sustainable operation of the project.

Estimated Monitoring Cost: The estimated total monitoring cost is NPR 2,926,000
including environment expert, socio- economic expert, biologist, OHS expert, support
staff, DFO staffs, social mobilizer and miscellaneous requirement during the field.

Self-monitoring cost: Self-monitoring will be done on the impact of the environment
during the construction and operation phases every six months and the report will be
submitted to DUDBC/ MoUD. The total cost of monitoring is NPR 650,000.

Environmental Audit

As per the Environment Protection Act 2076, Environment Audit must be conducted within
6 months after two years of project operation to evaluate past and present conditions and the
effectiveness of mitigation measures. Empowered by the Constitution of Nepal, this process
involves auditors, auditees, and third-party experts to assess various audit types-such as
performance and impact audits- categorized as internal, external, mandatory, or voluntary.
A multidisciplinary technical team prepares a structured report covering physical,
biological, and socio-economic indicators (such as air quality, biodiversity, and gender
issues) to compare predicted versus actual impacts, ultimately ensuring regulatory
compliance and providing necessary corrective actions for project sustainability.

Emergency Response Plan
An Emergency Response Plan will be implemented by the Contractor to manage accidents,
fire, flooding, spills, traffic incidents, and security-related emergencies. The plan will follow

#* ¥ basic principle of Protect—Alert=Aid. where affected individuals will first be protected

fuﬂhci‘ risk. concerned personnel and authorities will be lnformed. and first aid or
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emergency support will be provided. First aid kits, fire extinguishers, emergency contact
numbers, spill control materials, safe evacuation routes, and assembly points will be
maintained at the site. The Site Supervisor/Safety Officer will act as the Emergency
Coordinator and will be responsible for emergency response, coordination with local
authorities, incident reporting, and follow-up corrective actions.

Conclusion

The proposed Bus Terminal Project in Lumbini-Sanskritik Municipality is planned on
unused municipal land and will significantly improve local and regional connectivity. While
the project has some short-term environmental and social impacts during construction such
as dust, noise, waste generation, and worker safety risks, these can be effectively minimized
through the recommended mitigation measures. The long-term benefits, including better
mobility, support for tourism, economic opportunities, and improved urban services, are
substantial. With the proper implementation of the Environmental Management Plan, the
project is expected to contribute positively to the municipality’s development and overall
community well-being.
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3 DESCRIPTION OF THE PROPOSAL

3.1 Introduction of the Proposal

The Ministry of Urban Development (MoUD)/ Department of Urban Development and
Building Construction (DUDBC) with the support of Asian Development Bank (ADB)
under the Urban Resilience and Livability Improvement Project (URLIP) (Project number:
55346-001) is financing priority projects in seven municipalities to improve the resilience
and delivery of urban services and facilities. DUDBC on behalf of MoUD will assume the
role of an executing agency while the seven municipalities will be the implementing
agencies. Government of Nepal (GoN) and ADB intends to invest in activities of risk
reduction for resilience and infrastructure improvement of urban tourism products through
the URLIP. Thus, the ultimate project goal is delivery of urban services in respective
municipalities to improve livability and promote sustainability of urban services.

URLIP will support a total of seven municipalities: Pokhara, Janakpur, Lumbini Sanskritik,
Sainamaina, Devdaha, Tilottama and Siddharthanagar. The selection of project
municipalities is based on their high economic growth potential especially as it relates to
the expansion of tourism sector. Among the seven municipalities, five municipalities of
western Terai region (Lumbini Sanskritik, Sainamaina, Devdaha. Tilottama and
Siddharthanagar) are part of the Greater Lumbini Buddhist Circuit (GLBC). All seven
project municipalities are prioritizing conservation of natural and cultural heritage coupled
with tourism to achieve sustained local economy, protection of natural resources and
improvement of urban livability.

Bus Terminal sub-project is one of the proposed project in Lumbini Sanskritik Municipality,
under URLIP and is also a part of the GLBC, an important component of the Western
Corridor Urbanizing Strategy for integrated development. The Bus Terminal site is located
in ward number 10, Madhubani of Lumbini Sanskritik Municipality of Rupandehi district
in Lumbini Province. The total area required for the bus terminal is 11,628.41.33 m2.

The bus terminal is aimed to improve transportation connectivity within the area by
providing a central hub for various bus routes, making it easier for people to access different
parts of the municipality. Also, by consolidating bus services at a single terminal, there may
be a reduction in traffic congestion on local roads, as fewer buses will be travelling to and
from different stops.

3.2 Nature of Proposal

The proposed Bus Terminal is aimed at boosting both regional economic infrastructure and
essential urban infrastructure. It is designed primarily to function as a central transportation
hub within the municipality. The intra-city bus network aims to seamlessly connect various
areas, facilitating efficient mobility through buses, taxis; electric ricks'ha{vs;-arrd—bicycies:

strategjcally incorporating key stopovers such as Kapilvastu Bus Terminal.
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Siddharthanagar Bus Terminal, Lumbini Garden, and the Gautam Buddha International
Airport (GBIA), the initiative seeks to improve local and regional connectivity while
concurrently promoting economic activities and tourism. Numerous domestic as well as
international visitors will visit the birthplace of Siddhartha Gautam, Kapilvastu which lies
in Lumbini Sanskritik municipality, further elevating the importance of this project in the
area.

The municipality lacks a fully equipped intercity bus terminal facility. The bus terminal
facility is envisaged to provide convenient services to incoming and outgoing passengers,
additional parking space and an appropriate point from where services can be controlled.

3.2.1 Salient Features

Table 3-1: Salient Features of the proposal

Name of the project ' Bus Terminal in Lumbini Sanskritik Municipality
I. Location Ward 10 of Lumbini Sanskritik Municipality in the plain land in
an area of 15, 048 m2.
2. Type of project Regional economic infrastructure, Essential urban infrastructure
3. Project Boundary Figure 3-6
4. Number of users/ | Designed capacity: Bus Park with 24 car parking (private), 10
visitors [ntercity buses, 12 Long-term bus parking

5. The area that will be | 11628.41 m?
covered by the bus

terminal
6. Project Components with | Infercity Bus Terminal (39.98x17.53) m?, Staff Accommodation
dimensions (19.95x%8.83) m?. Garage (12.25x9.3) m?, Storage (9x5) m?, Bus
Parking Bay, Clock Tower (4x4) m? Pergola (56 m?), Car
parking (629.27 m?), Passenger walk (202.34 m?), Passenger
space (1064.51 m?), Speed bump cross (114.96 m?), Box culvert
(153.8m%)
7. Built up area 2,087.49 m’
8. Construction materials Concrete, steel, Timber/wood, stone, glass wool, UPVC roofing,
UPVC, Granite/Tile, Sitting chamber(metal)
9. Retaining Structures Stone masonry wall
10. Earthwork Cut/ Fill- 25,917 m®
requirement
1 1.Muck/ Spoil Volume No

12.Energy requirement/ | 132 No’s. of 400wp each panel. Installation of 80KVA solar
management/ Energy | power generate and LED lights
source/ Electricity/ Fossil

Fuel
3. Auxiliary facilities Temporary Living Center, RCC Drain
14, Construction Technology | RCC Frame structure/ Steel structure
15.Machinery and | Cranes/ Excavator/ RMC/ Mixtures, efc.

Equipment used  for

construction

16.Expected completion date | 28 months excluding O and M period
NPR 292.865,071.86
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3.2.2 Permissible limit as per the Bylaw

The proposed parameters were compared with the standard proposed by the Municipal Code
Mandate (Lumbini Sanskritik Municipality, 2081) from Section 34 & 35 under the Non-
Residential Use Zone (77 s g9am &),

Table 3-2: Permissible limits as per the Municipal Code Mandate (Lumbini
Sanskritik Municipality — 2081)

Parameters Standard Proposed Remarks

Ground coverage 5% 4.9% Section 34 & 35
Open space 95% 95.1%

Floor height 3.6 (for terai) 3.7-3.9

Right of Way | Minimum 20 m 20m Section 3
(ROW) from road (Definitions), Sub-
(Section 33 and section 11 & 69
Section 27.) Section 12, Sub-
Right of Way [3m 6m section 9 & 11

(ROW) from canal
(Section 33 and

Section 27.)
Set Back 6m from | 47M
boundary/ROW
Maximum floor | GF+2 UPPER floor | GF+2 UPPER floor | Section 3, Sub-
limit section 31

3.2.3 Proposed Master Plan

The master plan of the Bus Terminal focuses on increasing the flow of visitors, efficient
operations, and enhance visitor's experience. It consists of functional and serviceable public
open space, car parking zone for short-term visitors or taxies, terminal zone for passengers,
inter-city bus bay zone, driver's house, garage and solar energy zone. Additionaly, including
clock tower, kiosks, and shop and landscaping has created inclusive environment that
encourages social interaction and feasibility.

3.2.4 Earthwork

As the project site for the Bus Terminal is lower than the surrounding land, all flood water
flows into the site. Therefore, to protect against flood damage, it is necessary to keep the
bus terminal Ground height higher than the adjacent land level. As per the scenario study,
the Bus Terminal formation height was decided to be 96.5m at msl instead of being at 97.0m,
Thereby, the volume of filling soil will be economical and reduce the possible impact on
the neighboring facilities.
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Table 3-3: Total earthwork required in the prooject area

I - Ty T ]

. .. | Cutting Filling '

o | r A arks |

Earthwork item | Unit Vilitse Volubie Borrow ___!_{t’.'rulrlc:J

Ground Formation | m’ . ,

Work 0 28,458 [ncluding canaL

Building and Civil | m’ i

Work 356 i
Pavement Work m’ 2,185

Total 2,541 28,458 | 25,17 |Borrow pit is in

Dano river.

The borrowed earth from Dano River will be 28,458 — 2,541 = 25,917 m®. The location of
borrow pits are: Site 1 (27°31'22.83"N 83°20'51.30"E) and Site 2 (27°30'21.22"N
83°20'6.48"E) with the excavable quantity of 10,586 m” and 18,851 m? respectively but the
municipality needs to get environmental clearance for the sites in the form of Brief
Environmental Study or IEE or Environmental Impact Assessment.

Filling Materials Site 1
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Figure 3-1: Location of Borrow Pit shown in Google Earth
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Figure 3-2: Zoning Plan of Bus Terminal

325 Porasais o Wall (Stone masonry wall)

As mentioned in Earthwork plan, the site is filled up to make a formation elevation, which
is higher than the surrounding grounds and Telar River. Therefore, in order to provide
structural support and stability to prevent soil or other materials from eroding or collapsing.
Retaining walls are typically used in situations where there is a significant change in
clevation or slope, and they help to retain or "hold back" the soil or other materials,
preventing them from sliding or slumping. Stone masonry wall made up of natural stones
will be built as the retaining structures.to support as well as giving more attractive look. It
is also stronger and more durable than the Gabion wall. Furthcrmore, it is more cost-
effective than the other types of retaining walls.

3.2.6 Storm Water Drain

A drainage plan for the Bus Terminal shall consider several things of effective management
of storm-water runoff and prevent flooding or other drainage related issues. Since the site is
relatively small and no connection lines running off to the site from surrounding area, the
drainage approach is to collect and discharge the storm-water installing gutters, pipes,
manholes.

4544, The retum period for road storm water drainage is 5 years based on [RC: SP:
¥ - ' 80,42(2014). Guidelines on Urban Drainage
*fhe velacity of drainage pipe is: Min 0.6 m/sec, Max. 5 m/sec
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IEE ol Bus Terminal Project in Lumbini Sanskritik Municipality

* Time for concentration from far most point of the catchment area to the outlet point
- t=0.87 * ((L*L*L)/H) ~0.385 + Flow Time
- Flow time = Q/A, where tc=Time of Concentration
- L” Longest dimension of catchment area (km)

- H: Vertical drop (Stream fall) of the flow from farthest point to the outlet
point(m)

- Q:is charge (m*/hr)
- A: Area of storm water drain(m?)

In the case of Bus Terminal, the catchment area is too small and limited to calculate the
required drainage volume. Thus, the drain pipe size at the beginning is 500 mm Hume pipe
as a standard pipe size.

3.2.7 Diverted canal plan

During the monsoon season, the site served as a flood retention pond, and during the dry
season, it served as pasture for cattle. When the site was proposed as a Bus Terminal area,
the main concern was how to replace the previous canal function of the site. Therefore, the
existing canal was planned to relocate to the edge of the site's northern boundary. The second
concern was the canal size because there was no regional flooding data. The only bench
mark was the existing box culvert crossing the access road in front of the bus terminal site.
The size of box culvert was 153.8m?. Therefore, the new canal was designed to fit the size
of the previous culvert.

3.2.8 Pavement

The master plan of the Bus Terminal is designed to accommodate vehicles, motorbikes, and
buses of the visitors. There is one main access driveway to the front of the park, and two
parking lots, respectively one for cars, vans, motorbikes, and one for Buses and taxi bay.

B Asphalt Pavement for driveway and parking

The Bus Terminal has a driveway and parking for visitors and staff. The roads are installed
on filled ground, which is approximately 1.0m or maximum [|.5m from the sub-grade
ground. Therefore, the asphalt pavement is designed with total thickness 390mm assumed
with Effective CBR 8% with below msa 5'.

B Speed Bump Cross

Speed bumps are designed to slow down vehicles as they approach the crosswalk. By
introducing an elevated section of the road, drivers are prompted to reduce their speed to
navigate over the bump safely. This helps create a safer environment for pedestrians by

yies for ll‘u&f}cﬂgn of Flexible Pavement 2014

-
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reducing the risk of high-speed collisions. This can help create a safer and more pedestrian-
friendly environment, discouraging aggressive or reckless driving behavior near crosswalks.
3.3 Project Activities

3.3.1 Pre-construction

Prior to construction, legal documents and project-related approvals is required to obtain,
and project documents needs to be prepared, covering all required pre-construction
activities. A conceptual design of the Bus Terminal was developed during the feasibility
phase of the project (the base design) and final design was made during the detailed project
report phase. Additionally, topographical survey, geotechnical survey, have been completed
in the pre-construction phase of the project.

Table 3-4: Activitics during Pre-construction Phase

Obtain permission regarding Responsible entities
Preliminary design and detailed design Design team
Hydrological survey Hydrologists
Topographical survey, Geotechnical survey Geotechnical team
Quarry and crusher sites Municipality
Establishment of camps Locals

The Contractor has to apply for all relevant permits for the construction (location permit)
and operation. The Contractor has to coordinate with the Lumbini Sanskritik Municipality
(LSM) for permission for land and construction of the Bus Terminal and Nepal Electricity
Authority (NEA) for connection to the electricity network and using electricity from the
public net

3.3.2 Construction Phase

The following activities are planned during the construction phase:

> Construction of accommodation facilities for workers, including provisions for water
supply, sewage, and waste disposal at the workers’ camp. Additional rented rooms will
be arra!{ged for other stafT. -

» Preparing the site by clearing vegetation and performing excavation and filling work.

» Transportation and storage of construction materials and machinery.

» Storage of chemicals and fuel, along with designated parking for vehicles.

» Construct buildings for terminal building, driver’s house, storage, and garage and other
facilities.

» Utilities installation will encompass water, sewage, and electricity, along with effective

drainage management.

Landscaping work, involves planting trees, shrubs, grass, and installing walkways,

seating areas, and decorative elements.

Y

@S ~ Testing and inspection, coordinating with regulatory authorities to obtain final permits
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™ o
i :l
» Final preparations, including staff training, conducting safety drills, and holding the
- official opening ceremony.
|
Once the main activities begin, it is estimated that the construction period of the Bus
f'!| Terminal will take approximately 28 months to complete.
3.3.3 Operation and Maintenance
[l The Operations and Maintenance (O&M) strategy for the Bus Terminal is essential for
ensuring a safe and enjoyable visitor experience. The key components of Operations and
= Maintenance (O&M) for the Bus Terminal serve as guidelines for the municipality. They
L include overseeing daily terminal operations, ensuring the safety, comfort, and convenience
' of terminal users, and managing general and financial administration. Additionally, the plan
- emphasizes maintaining cleanliness throughout all areas of the Bus Terminal to provide a
i pleasant environment for all users.
The proposed Bus Terminal management committee will be tasked with developing an

-3

operational and management framework for the terminal. This includes engaging with
J private entities to establish operational models, coordinating with various inter-

governmental bodies (provincial and federal) to secure funding through loans, grants, and
.‘. partnerships, and liaising with special-purpose entities like the Office of Investment Board
of Nepal (OIBN) and the Province Investment Authority (PIA) to attract investment for the
terminal's construction, operation, and future management.

M : N :
| The following manpower of O&M organization is proposed for the day-to-day operation
‘ and maintenance of the bus terminal under the administration of the municipality.
¥
3
Hi Bus Terminal Committee General Manager
M
[ Building & Ticket counter
1 Infrastructure T
| Expense, Salary
M Installation & [
1
! Squipent Contract Management J
I [
- Security & Cleaning I I Human Resource |
' |
| Training

Figure 3-3: O&M Organization for Bus Terminal
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The outlined key components of Operation and Maintenance (O&M) serve as a guideline
for municipalities in managing a Bus Terminal effectively. These components include:

*  Daily Operation: Ensuring the smooth and efficient daily functioning of the Bus
Terminal.

* Safety, Comfort, and Convenience: Prioritizing the safety, comfort, and
convenience of all Bus Terminal users, including passengers, staff, and other
stakeholders.

*  Administration: Conducting both general and financial administration tasks to
ensure the Bus Terminal operates within budget and adheres to all regulatory
requirements.

* Clean Environment: Maintaining a clean and hygienic environment throughout all
areas of the Bus Terminal to enhance user experience and comply with health
standards.

The proposed Bus Terminal management committee is tasked with developing an
operational and management framework for the terminal. This includes negotiating with
private entities regarding the operation and management framework of the terminal.

This approach aims to foster a collaborative environment that leverages both public and
private sector expertise and resources to ensure the successful development and operation
of the Bus Terminal.

3.4 Rationade for the IEE

Environment Protection Act. 2076 (EPA), Section 3 (1) and Environmental Protection
Regulation, 2077 (EPR), Rule 3 of the Government of Nepal (GoN) provisions for an
appropriate environmental assessment to integrate environmental conservation with
development as per the schedule 1 to 3 of EPR. According to the Schedule 2; clause 8 under
“H” (3) of Residence, Buildings, Town Development and Urban Development projects of
EPR 2077, an Initial Environmental Examination (IEE) is required for this project.

e Clause 8 specifies that [EE should be carried out for site development that requires cut
and fill of more than 20,000 m°.

The project requires cut and fill: 25,971 m3. Hence, an IEE is required for the project.

Table 3-5: Requirement for IEE
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

According to the EPR Rule 7, Sub-rule 8, in the context of project proposal involving
foreign investment, ToR and IEE report can be prepared in Nepali or English language.
However, according to Sub-rule 9, it is mandatory to prepare a brief report including an
executive summary in the Nepali language. This project is being funded by ADB. Therefore,
the IEE report has been prepared in the English language. The summary report in the Nepali
language has been prepared and included within the IEE report.

3.5 Relevance of the Project

Lumbini-Sanskritik municipality, the birthplace of Lord Gautam Buddha, welcomes
numerous domestic as well as international visitors annually. Many long routes buses,
district transport buses and tourist buses enter the municipality carrying lots of passengers.
There is an absence of ample space for the operation of bus services, and the municipality
lacks a fully equipped bus terminal facility. Thus, introduction of bus terminal facility in the
municipality is envisaged to provide convenient services for incoming and outgoing
passengers, additional parking space and an appropriate point from where services can be
controlled.

The proposed bus terminal will serve as a key hub, providing various facilities to meet the
needs of both locals and tourists. These facilities include restaurants, offices, information
centers, tourist ticket booking stalls, and public toilets, making the terminal a versatile urban
space. The total estimated cost of the bus terminal project is NPR 292,865,071.86, primarily
allocated to civil, building, and clectrical works, along with environmental and social
mitigation costs. Revenue sources include rental income from leased spaces, sanitation
service fees, and vehicle parking and entry charges. The economic analysis indicates a base
case Economic Internal Rate of Return (EIRR) of 11%, exceeding the Economic
Opportunity Cost of Capital (EOCC) of 9%, confirming economic viability. However,
sensitivity analysis shows that financial viability is limited, as the project does not generate
sufficient cash flow to recover its investment within the 20-year time frame. Despite this,
since the project serves a broader community benefit, it remains justifiable. With proper an
extended project lifespan, the government can effectively manage costs and benefits to
maximize its long-term outcome.

The terminal will occupy an area of approximately 1.18 hectares on government land,
surrounded by farmland. There are no environmentally sensitive areas like conservation
zones or sanctuaries. The proposed site is prone to seasonal flooding and does not
experience other natural hazards like landslides. Collectively, this project represents a
comprehensive approach to urban development and regional connectivity, aiming to
improve both the functionality and aesthetics of the area.

3.6 Delivery from the Project

The master plan of Bus Terminal emphasizes strategic zoning to enhance visitor's
experience. It has components like terminal building with waiting areas, ticketing counters,
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photovoltaic panels and the incorporation of energy-efficient design principles,
considerations have minimized the project's carbon footprint. Ultimately, the project aims
to create a cohesive environment that maximizes guest satisfaction and supports the

feasibility.

3.7 Requirements for the implementation of project

3.7.1 Buildings and their types

The buildings that will be constructed as a part of the project is given below.

Table 3-6: Buildings and their types

" Buildings [T _Dimensions

Terminal Building 627.07 m’

Staff Accommodation 176.60 m’

Garage 197.39 m’

Storage 63.24 m’

Clock tower with open green space 801.1 m?

Driver’s house 222.09 m*

Total built-up area 2,087.49 m?

3.7.2 Land requirement

The proposed project is to be developed on Municipality-owned land. No private land will
be acquired or affected during the implementation of project. However, during the
construction period, some land outside the project area might be required for project
activities like spoil disposal, stockpiling area, workers camp, etc.

Table 3-7: Land requirement for stoekptlmg and workers camp

S.N. |GPS ;‘é Area Ownershlp"-- Remarks
Em”‘”" : Area (n T : iﬁﬁi
1.| 27°28'34 46"N Stockpiling | 500 Private Agricultural Land
83°17'41.69"E | area
2. 27°28'35.92"N, | workers 250 Private Agricultural Land
83°17'41.02"E camp
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Figure 3-4: Workers camp and stockpiling area delineation in Google Earth with
verification during field survey
3.7.3  Constructicn Sater: s Requirements for the Project

The quantity of materials required for the project has been estimated based on the total work
volume obtained from project estimation and rate analysis. Major construction materials
include cement, sand, aggregate, water, bricks, rebar, bitumen, sub-base material, diesel and
petrol. These materials have been approximated to ensure the successful and timely
completion of the project while maintaining quality standards.

Table 3-8: Construction materials requirement for projects
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L. Cement 848.90 MT
2. Sand 1,627.33 m’
3. Aggregate 2,726.81 m’
4, Brick 478,631.05 Nos
5 water 501,720.74 KL
6. Rebar 147,345.12 Kg
2 Bitumen 40.36 MT
8. Sub-Base 1,065.90 m’
9. Diesel 5,213.85 litre

£ 10. Petrol 1,161.61 litre
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LEE of Bus Terminal Project in Lumbini Sanskritik Municipality

The contractors shall source the construction materials from approved quarry sites or the
authorized suppliers complying with the national legislations and standards. The Contractor
shall seck the approval of the Employer’s Representative, for the samples ofall construction
materials. Materials will be transported during the low traffic hours. Covering construction
materials and earth stockpiles using plastic cover/tarpaulin will be mandatory.

3.7.4 Description of Machinery and equipment

The project is planned to be constructed within 28 months after the contract award. The
construction work will be halted during monsoon season, extreme heat and any other exception
event like any natural calamitics, or any national political issues. Safety barriers, delineators and
safety parapets elc shall be used. The probable requirement of equipment during the construction
of the proposed project are listed below:

Table 3-9: Equlpment's requ:red for dlfferent project activities

I_ur[dmg site ? : |P _ 15
Hydraulic Excavator Tractor wnth ripper

Vibrator Mechanical Broom

Concrete Mixer Air Compressor

Tipper Boiler

Motor Grader Generator

Vibratory Roller Bitumen Distributor
Tractor/Loader Batch Mix HMP

Paver Finisher

Smooth Wheeled Roller
Pneumatic Roller

Road Marking Machine
Tractor Trolly

Kerb Casting Machine

Source: DPR, 2025

3.7.5 Construction Technology

The construction of the buildings employs a variety of materials and methods to ensure
structural integrity and thermal efficiency. The primary framework consists of RCC with
brick masonry for both exterior and interior walls, providing strength and aesthetic appeal.
Thermal insulation is enhanced using glass wool and Expanded Polystyrene (ESP) or
thermocol sheets, which minimize heat transfer and contribute to energy conservation while
offering sound insulation benefits. Additionally, PVC wooden panels are utilized for the
exterior. offering a visually appealing wood-like finish that is both durable and weather-
resistant, “ensuring long-term protection against the elements “while maintaining the
b%ﬁgéft@estheﬁcs.
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[EE of Bus Terminal Project in Lumbini Sanskritik Municipality

3.7.6 Water Requirement
Construction Phase

The total estimated water requirement for the listed construction activities is approximately
690.740 litres. This water will mainly be required for masonry works, concrete works,
subgrade, subbase, base preparation, kerbstone works, and other related construction
activities.

For brick masonry, water demand has been calculated for mortar ratios of 1:6 and 1:4.
requiring about 40,189 litres and 47,572 litres, respectively. For stone masonry, the water
requirement for 1:6 mortar is estimated at about 89,284 litres.

The major water requirement is for concrete works, particularly 1:1.5:3 concrete, which
requircs about 256,094 litres, followed by 1:2:4 concrete requiring about 40,581 litres, and
1:1:2 concrete requiring about 30,444 litres. No water demand has been estimated for 1:3:6
concrete, as no quantity has been considered for this item.

For road and pavement-related works, water demand is estimated at about 55,431 litres for
subgrade, 49,964 litres for subbase, and 80,531 litres for base works. Prime coat requires
only about 10.74 litres, while kerbstone works require approximately 638 litres. Overall,
concrete works account for the largest share of construction water demand.

Table 3-10: Water requirement during the construction phase

Brick
masoanry Quantity Total Water
1:6 401.89 100 40189
1:4 365.94 130 47572.2
Stone mason
1:6 1275.49 70 89284.3
Concrete
1:3:6 3 100 0
1:2:4 312.16 130 40580.8
1:1.5:3 1280.47 200 256094
1:1:2 101.48 300 30444
Plastering
12.5-1:3 960.73
12.5-1:4 817.98
20-1:4 2204.52
Punning
o -Subgrade 1-1385.78 40 $5431.2 1
5 Subbase 832.74 60 49964.4
] . Base 805.31 100 80531
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Brick :

masonry Quantity Total Water

prime coat 5368.71 0.002 10.73742

Kerbstone 1276.12 0.5 638.06
690,739.7

Source: Derived from DPR, 2025
Operation Phase

Water Supply

A Bus Terminal is going to be established in the Lumbini Sanskritik Municipality. This shall
be ideal in all respects. For that a lot of facilities must be provided. Among them, water
supply and sanitation facilities are one of the prime. The water supply system has therefore
been designed to provide adequate water for drinking, sanitation, restaurant use, driver
accommodation, vehicle washing, and other terminal-related services.

Water Consuming Structures

The main water-consuming areas of the proposed bus terminal include the terminal building,
toilet blocks, terrace restaurant, driver accommodation building, and garage. The terminal
building will serve passengers, service providers, staff, vendors, and other daily users. Since
most passengers and visitors will stay only for a short duration, their water demand has been
adjusted using an occupancy factor. Driver accommodation, garage, and other service areas
have been estimated separately based on their expected use.

Water Requirements Rate

Water requirement rates as mentioned in Nepal Building Code (NBC 208: 2003) have been
applied.

The requirements of water in the above buildings and structures are as follows: -

Y; Water required for visitors and service providers in the terminal building are
estimated to be 15 litres per person per day.

2, Water required for the toilet block is 12 litres of water per person (NBC 2008:2003,
Equivalent to day school). So, water consumption per toilet block per day will be 360 litres,
assuming 30 individuals will use toilet every day.

3. The water required for visitors to Terrace Restaurant arc estimated to be 50 litres per
chair per day.

Lo,
%

ey, The water required for people staying overnight in the Drivers Accommodation

fﬁ%uﬁ% is estimated to b? res per person per day.
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5 Water required for garage for vehicle repair and vehicle wash. For that it is estimated
that about 300 litres water is required per vehicle.

For temporary users such as passengers and visitors, the standard daily water demand has
been adjusted by applying a 0.25 occupancy factor, assuming an average stay of about 2
hours against a typical 8-hour daily use period.

Daily Water Demand

Providing the quantity of water as mentioned above, daily water will be as follows:

L. Terminal building

Water @ 15 liters/person/day for 300 users = 15*0.25*300 = 1,125 LPD

2 Toilet block

Water@ |12 liters/person/day for 30 users for 2 toilet blocks= 12*0.25*30%2 = 180 LPD
3. Terrace Restaurant

Water @ 50 liters/chair/day for 40 chairs = 50*%40*%0.25 =500 LPD
4. Drivers Accommodation
Water @100 litres/person/day for 20 people = 100*20 = 2,000 litres

5. Garage (Vehicles washing and others)

Water @ 300 litres per vehicle per day for 20 vehicles =300*20 = 6,000 litres

Daily water demand for Bus Terminal Development Plan comes out to be 9,805 liters per
day.

Therefore, the revised daily water demand for the proposed bus terminal is estimated to be
approximately 9,805 litres per day, or about 9.8 m*/day. This estimate considers that most
passengers and visitors will use the terminal only for a short duration, while full-day demand
has been retained for driver accommodation and garage-related activities.

3.7.7 Human Resources Requirement

The human resource estimation was carried out based on the total quantity of work derived
from the project estimation and rate analysis of the project, which specify the human
resource required per unit quantity of work. The total workforce needed was calculated by
multiplying the total work quantity by the person-days per unit quantity. Considering the
project's duration of 28 months the total human resource requirement will be distributed
over the project duration as required by nature and intensity of work to ensure smooth
workflow and timely completion. The skilled and semi-skilled human resource required for
each day is 13 and unskilled manpower required for each day is 30.

Table 3-11: Human resources requirement for the project construction

Human Total human Resource Duration Daily Requirement
resource Type | Required (Person-days) (Months) (Number of Workers)
Skilled and 10,859 28 13
Semi-skilled
Unskilled 25,188 28 30
Total 36,047 28 43 -

f&h %y Source: Estimates based on DPR, 2025
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Human resources requirement operation phase for the operation and maintenance of the Bus
Terminal is given in the table below.

Table 3-12: Human resources requirement for the project operation

Human resource Type Total human Resource | Remarks
Required (Person-days)
Skilled and Semi-skilled 20 Regular or contract based.
Unskilled 15
Total 33

3.7.8 Waste output from the Bus Terminal

The Bus Terminal is a bulk waste generator and has a variety of facilities accommodated

inside the park like shops, caf¢,

restaurant, workshop building, ticket boxes, venders, kiosks,

etc. Based on the facilities, the type of waste output has been calculated and presented in

following sections:

Table 3-13: Types of waste gencrated as per facilities in Bus Terminal

Type of Facility

Type of waste generated

Terminal building

Paper, plastic, glass, metal waste, bottles

Restaurant/Cafeteria/Canteen

Bio-degradable waste, food waste, tea/coffee residues,
waste vegetable, oil, paper, plastics, glass, metal waste,
napkins, cans, bottles, wet wipes, packaging materials.

Shops

Glass bottle, tins, cans, paper, plastic, rubber, leather,
cardboard, wood, packaging materials

Toilets

Napkins, papers, hygienic materials

Driver’s house

Food waste, paper, plastics, cardboard, glass. bottle, tins
cans, leather, rubber, wood, packaging materials

Green Space

Dry leaf, green leaf, waste, plastics, paper, dust particles,
dirt

3.7.9 Solid Waste (Sludge)

Construction Phase:

Source: DPR, 2025

The amount of waste generated during the construction phase was estimated to be 6.62 kg
per day considering a total of 43 workers.

e Per Capita Waste Generation Rate: 114.97g/capita/day = 0.115kg/capita/day (taking

reference from per capita waste generation rate of Lumbni Sanskritik Municipality

from ADB Report “Solid Waste Management in Nepal: Current Status and Policy

Recommendations™).
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Projection of Per Capita Waste Generation Rate from 2012 — 2024: Projected unit waste
generation from 2012 - 2024 will be 0.154 Kg/capita/day

Table 3-14: Waste per capita from 2012 to 2024

S.N. Year Per Capita Waste Generation
1 2012 0.141
2 2013 0.142
3 2014 0.143
4 2015 0.144
5 2016 0.145
6 2017 0.146
7 2018 0.147
8 2019 0.148
9 2020 0.149
10 2021 0.150
11 2022 0.151
12 2023 0.152
13 2024 0.154

Quantity of Waste generation: 43 * 0.154 = 6.62 kg per day
Hence, the total waste generated in the construction phase is 6.62kg per day.

Based on the ADB report Solid Waste Management in Nepal: Current Status and Policy
Recommendations, household waste in Nepal is largely organic, with about 66% organic
waste in overall municipal waste

Table 3-15: Calculation of degradable/non-degradable waste during construction

phase
S.N. | Waste Source | Calculation Quantity (kg/day)
I] Total construction | 43 workers x 0.154 | 6.62
phase waste kg/person/day

2| Biodegradable waste | 6.62 x 66%

3] Non-biodegradable 6.62 x 34%
waste

The total solid waste generation during the construction phase is estimated at 6.62 kg/day,
based on 43 workers and a projected per capita waste generation rate of 0.154 kg/person/day.
Since the waste generated by workers will be similar to municipal domestic waste, the
biodegradable fraction has been estimated at 56%, based on the ADB report Solid Waste
Muanagement in Nepal: Current Status and Policy Recommendations. Accordingly,
approximately ....kg/day of biodegradable waste and ... kg/day of non-biodegradable waste
are expected to be generated during the construction phase.
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At least two separate waste bins will be provided at the workers' camp and construction site:
one for biodegradable waste and one for non-biodegradable waste. Waste will be collected
regularly and managed as per the municipal waste collection system.

Operation Phase:

t

The total waste generation from Bus Terminal: 254 ~ 25.4 + 254 + 12.7 =317.5 Kg on
average. The estimation of the passengers is given in Annex 1.9.

Table 3-16 Total Projected Waste Generation

S.N. | Waste Source | Total Waste | % of | Biodegradable | Non-
(kg/day) degradable kg/day biodegradable
waste kg/day
1. | Passenger 254.0 56% 142.24 111.76
2.| Yard/Garden 254 100% 25.40 0.00
3. | Restaurant 25.4 66% 16.76 8.64
QQ' | generation _
& . Shops 12.7 43% 5.46 7.24
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S.N. Waste Source Maximum people acting Waste generation
in the park in kg per day
1 Passenger Approximately 2000 x 0.17 254 kg
2 Yard/Garden 10 % of S.N.I source 25.4kg
3 Restaurant generation 10 % of S.N.1 source 254 kg
4 Shops generation 5% of S.N.1 source 12.7kg
Total 317.5 kg

Based on the ADB report Solid Waste Management in Nepal: Current Status and Policy
Recommendations, municipal solid waste in Nepal is largely organic, with about 56%
organic waste in overall municipal waste, 66% organic waste in household waste, and 43%
organic waste in commercial waste. Accordingly, source-wise biodegradable fractions have
been applied for the bus terminal waste estimation.

Table 3-17: Percentage of degradable waste as per Solid Waste Management in
Nepal: Current Status and Policy Recommendations, municipal solid waste in Nepal

S.N. WasTeSouree Percentage (%) of | Basis

A degradable waste
4.| Passenger 56% Municipal waste organic fraction
in Nepal
5. Yard/Garden 100% Dry leaves/green leaves/organic

garden waste

6. Restaurant generation 66% household/food-

Similar 1o
dominant waste

7. Shops generation 43% Similar to commercial waste
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Table 3-18: Calculation of degradable/non-degradable waste during operation phase
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S.N. | Waste Source | Total Waste | % of | Biodegradable | Non-
(kg/day) degradable kg/day biodegradable

waste kg/day

Total: 189.86 127.64

The total waste generation during operation is estimated at 317.5 kg/day, of which
approximately 189.86 kg/day is biodegradable and 127.64 kg/day is non-biodegradable.

Estimation of numbers of Waste Bins:

e Mass (M1) for bio-degradable waste: 189.86 kg/day

e Mass (M2) for non-biodegradable waste: 127.64 kg/day
e Density (D): 350 Kg/m®

e Volume (V): Mass/Density = 317.5 / 350 = 0.90 m*

Table 3-19: Required number of bins

S.N. | Waste type Quantity | Volume (L) | Required no. | Recommended
(kg/day) of bins (50 L) | no. of bins
1. | Biodegradable 189.86 189.86 /350 = | 542/50=10.8 | 11 bins
0.54 m* = 542
L
2. | Non- 127.64 127.64 /350 =] 365/50=7.3 8 bins
biodegradable 0.36 m® = 365
L.
Total 317.5 0.93 18.1 19

A total of 19 waste bins of 50-litre capacity will be provided at strategic locations,
comprising 11 bins for biodegradable waste and 8 bins for non-biodegradable waste.
Biodegradable bins will be placed mainly near the restaurant/cafeteria, green areas, and
waiting areas, while non-biodegradable bins will be placed near shops, ticket counters,
passenger waiting areas, parking areas, and terminal circulation areas. Waste will be
collected regularly and managed as per the municipal waste collection system.

3.7.10 Liquid Waste

The wastewater generated is calculated assuming that 80 % of the water consumed will end
up as wastewater (DPR, 2025). The daily requirement of water per person per day in Nepal
is 100 liters’. The number of workers required per day is 43 (DPR, 2025). Priorities will be
given to locals for employment. But even if all the workers have to be hired from outside
and live in workers' camp, the maximum amount of water consumed will be 4,300 liters per
day during the construction phase. So, the maximum amount of wastewater produced will
be 3440 liters per day. The daily water demand is 14000 litres per day liters per day during

? Department of Water Supply and Sewerage Management. (2019). Water and Sanitation Status Report .
du: Government of Nepal
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the operation phase (DPR, 2025). So, the wastewater during the operation phase is 11,200
liters per day.

3.7.11 Wastewater Treatment Technology

Package Sewage Treatment Plant (PSTP) has been proposed for treatment of sewage. About
80% of water supplied to any block will return as black and grey water. Therefore, volume
of individual PSTP has been calculated on 80% retumn of water supplied to the block. Both
black and grey water will enter the PSTP and treated effluent will be discharged from the
PSTP. Wastewater from toilet, sink, shower etc. flows through the sewer drainpipe and
reaches into a PSTP. The system is designed based on two pipe system as a separate system
for sewage and sullage up to the first manhole by means of vertical soil and waste pipe with
vented connection. The material of the pipe shall be UPVC inside toilet and shaft which will
be discharged into the manhole. The PSTP provides several important functions through a
complex interaction of physical and biological processes. PSTPs with capacities 1.2 KLD,
2 KLD, 3 KLD, 4 KLD, 5 KLD and 6 KLD are available. Typical diagram of PSTP is
shown below:

Figure 3-5: Package Sewage Treatment Plant (PSTP)

3.7.12 Gaseous effluent

The gaseous emission during the construction phase was calculated with reference to the
fuel consumption. The total diesel required for the construction activities is as given in the

table below.
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n Table 3-20: Gaseous emission during construction phase
Fuel type Requirement(L) | CO; emission | CO; emission in | CO; emission in
n rate grams kg
Diesel 5.213.85 2,640 gm CO/LL | 13,764,564 13,764.56
Petrol 1.161.61 2.390 gm COYL | 27.76.247.9 2.776.24
I'l LPG 7,567.56 1,660 gm CO./L | 12,561,220 12,561.22
| Total 29,102.02

Source: Sajdl, 2025

It is estimated that a total of 270 LPG cylinders will be consumed at the workers' camp,
which is equivalent to 7,567.56 L (1l cylinder = 14.3 kg =28.03 L). Therefore, the total
carbon emission of the project is calculated to be 29,102.02 kg.

3.7.13 Noise production

Different equipment like hydraulic excavator, tipper, dozer, motor grades, vibratory roller,
tractor with ripper, vibratory roller mixer will be used which can generate 85-100 dB of
noise during construction activities.

= T =

3.7.14 Energy Usage

No energy supply is currently available on the site of the project. The connection to an
external energy supply system has to be established at the beginning of the construction
works.

oR = ==

Type
Energy will be used for different purposes. Different types of energy usage are as follows:

1) Lighting (Indoor and Outdoor)
2) Power

3) HVAC

4) Networking and Others

5) Size of Supply

6) Illumination System

Source
The Source of supply is the city line which is purchased from Nepal Electricity Authority

(from 11kV side). The load assessed is 233.21 kVA and the transformer size considered is
250k VA. Besides the main supply, the captive supply of Diesel Generator (DG) is put for
the outage and emergency condition. One unit of 150 kVA DG set is synchronized and fed
to the main panel at the time of mains failure (Outage) with the means of AMF panel (DPR,
2025).
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The energy required for the lighting a total of 6.33 KW of energy is required, 126 KW for
power, for HVAC 49.25 KW, for networking equipment including fire alarm and CCTV is
96 KW. The detailed information from DPR is included in Annex 10,

PV Solar System
The purpose of solar installation is for the energy of 80 kVA in Bus Terminal itse!f capable
to generate its energy demand.

3.8 Detailed Condition of the Project Area
3.8.1 Maps

The site location of Bus Terminal is presented in Figure 3-7 and location and accessibility
map is presented in Figure 3-8. The land use land cover map is presented in Figure 3-6
while workers camp and stockpiling map is presented Figure 3-4. Seismic zoning map is
presented in Figure 3-10.

3.8.2 Location

The Bus Terminal is in Ward-10, Madhubani which is 1.5km from Mahilwar Bazar. The
site lies near Osho Tapoban and adjacent to Telar river contained in an area of 1.88 Bighas
(12,800 m2.). The Bus Terminal is located at 27°28°34.60” N and 83°17°40.17" E at an
average 97m above Mean Sea Level (MSL). The main road networks are the
Hulaki/Lumbinii highway passing east to west that links it with Bhairahawa and Kapilvastu
and Hulaki Highway provides inter-regional linkage with other parts of the country. The
proposed Bus Terminal will be used for the interstation buses within the municipality as
well as long route buses driving through Hulaki Rajmarg. The bus terminal is located 2.25
km from Hulaki Rajmarga at Jhulanipur. There is an existing road with a width of 5 m,
ROW of this road is 18 m including three lane carriageways, median in between the lanes,
footpath and drains.
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3.8.3 Environmental and Social Sensitivity around the project area

A religious tree and a Lord Ganesh temple are located approximately 100 m from the project
site, separated by the Mahilwar Chowk Bus Terminal Highway Road. The communities nearby
have a long-standing cultural practice of dedicating an elephant statue from each house for lord
Ganesh., began around 20-25 years ago (Field Survey, 2025). In addition, Osho
foundation/healing center (called Osho Jet ban) is approximately 120 m from the project site
(Annex 3.4) and the Lumbini World Heritage Site at 900 m (Annex 1.2). Further construction
and operation of the Bus Terminal project could emit air and sound pollution disrupting the
religious practitioner and visitors of the area. Additionaly, the current proposed area of Bus
Terminal has a natural canal for the retention of flood during rainy season. As outlined in DPR,
the project implementation is only possible if the project site is raised to certain elevation and
if the natural canal is accommodated properly within the project site However there is a chance
of inundation in the monsoon season in the project area. The high vegetation growth in the
irrigation canal connecting the Telar River with the Bus Park, due to abandonment for many
years, further complicates the magnitude and velocity of flood flow in the canal. Hence the
flood discharge in the canal entering the Bus Park will not be reliable.

3.8.4 Existing Environmental Condition

3.8.4.1 Physical ! nviror iont

A multidisciplinary team visited the project area for physical inspection and data collection.
The field study was focused on the collection of information on the existing social, cultural,
economic, physical, chemical and biological environment of the project area. Further
assessment of the project was done on the basis of primary and secondary data sources. Air,
water, and Noise quality assessments involved sampling in the field along with the laboratory
analysis following national standards such as the Nepal Water Quality Guidelines for the
Protection of Aquatic Ecosystem, 2008, Irrigation Water Quality Guideline, 2008 and the
National Ambient Air Quality Standard (NAAQS) 2069. Water samples were collected from
groundwater sources to test the parameters like pH, nitrates, arsenic, etc while TSPM, PMq,
PMazs, SOz, etec were assessed using high volume samplers and appropriate laboratory
techniques. Detailed information about the methodology is mentioned in the ToR

3.8.4.2 Geographic nud Topographical Condition

Bus Terminal is located at Ward-10, Madhubani 2.4 km from Mahilwar Bazar Lumbini
Sanskritik municipality in Rupandehi. The bus terminal coordinates are 27°28'34.60"N,
83°17'40.17"E. The site area is estimated at1 1, 628.41 m? There is a connecting canal between
the Telar River and the Koilihawa River at this site.

3.8.4.3 Weather a0l Climatic Condition
The project area experiences a sub-tropical climate. The analysis of temperature data from
2017 to 2022 (NSO, 2024*) across three different station (Bhairawa Airport, Bhairawa

PNSO. (20243, ENVIRONMENT STATISTICS OF NEPAL. Government of Nepal Office of the Prime Minister
andi®angil o Ministries National Statistics Office. .
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Agriculture and Tilottama) shows mean maximum temperature ranging from 30.6°C to 31 R i 7
indicating consistently high day time temperature, while mean minimum temperature varied
between 18.3°C and 19.8°C, reflecting warm nights with minimal annual fluctuation. Though,
the average annual precipitation over the Telar river caichment is 1,550 mm/year whereas the
annual evapotranspiration is estimated at 646 mm/year (Source: Hydrology report).

3.8.4.4 Hvidrology and Catchment area: River, other water resources and flood
Lumbini Sanskritik municipality has an abundance of river, ponds, lake and wetlands. Some
rivers flowing through the municipality are Ghorhawa river, Telar river, Dano river, Kothi
river, Koilihawa river, Harhewa river.

Table 3-21: Summary of Telar River catachment

Catchment Area: 50 km? River Length: 22.97 km
Highest River Elevation: 145 m Lowest River Elevation: 116 m
Average River Slope: 0.1%

Source: Hydrology Report, 2024

The hydrological analysis of Telar River is complex. The river water is diverted for various
purposes at different locations upstream of the Bus Park. During high flood the water from
neighboring catchments enters the Telar River, and vice versa, due to multiple crisscrossing
canals, and very flat nature of the catchment (average river slope 0.1 percent). The reliability
of the flow analysis with assumption of natural hydrological river flow with natural conditions
will be low. The Telar River catchment is ungauged, there are no hydrological or
meteorological stations within the catchment.

The land is located at the left bank of an abandoned irrigation canal originating from Telar
River. The approximate size of the trapezoidal irrigation canal is 5 m wide at the bottom, 8 m
wide at the top and 3 m in depth with canal bed slope ranging from about 1 to 2%. Based on
the map study, field verification, and interaction with the local residents, the canal was dug
several decades ago to irrigate agriculture lands.

When the canal is in full capacity, the discharge in the canal is about 14 m*/s. The canal inside
the Bus Park premises is designed with concrete structure, and the canal size, shape and slope
are designed to be able to safely carry the flood flow entering the Bus Park area from the
irrigation canal, the construction of the canal alignment along the north border of the Bus Park
area will have no negative consequence to the private land and the private houses constructed
near the north border of the Bus Park. The catchment delineation is shown in (Aanex 1.1).

The site elevation varies from Ground Height (GH)-93 to GH-95. On the other hand, the
surrounding area is higher than the site. The existing road is GH-97.0 m, which will be
developed as an access road to the bus terminal. As the site is lower than the surrounding land,
all flood water flows into the site. Therefore, to protect against flood damage, it is necessary to
keep the bus terminal GH higher than the adjacent land level.
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Figure 3-9: Ground Height (GH) of the project site
3.8.4.5 Seismicity
As per Building Code of Nepal. NBC 105:2025, Nepal has been subdivided into different
seismic zones based on local seismic hazard as shown in (Figure 3-10). The seismic zoning
factor () represents the peak ground acceleration (PGA) for 475-year return period. The value
of z for the proposed site is around 0.3 g (Soil Report of Bus Terminal, 2024). According to
the United States Geological Survey (USGS), PGA value ranging from 0.2 g to 0.8g cause
moderate damage.
3.8.4.6 Liquefaction analysis
The deterministic approach for liquefaction analysis was done as per the National Center for
Earthquake Engineering Rescarch (NCEER) 1996/98. Severity due to liquefaction was
determined by calculating LPI following [wasaki et al. (1982) to determine the severity of the
liquefaction. The liquefaction analysis at the project site revealed very low severity of
liquefaction with the Liquefaction Potential Index (LPI) value of 0 except from boring hole 3
(27°28'34.69"N, 83°17'37.51"E) (Geotechnical [nvestigation for Bus terminal, 2024).

Liquefaction analysis is a geotechnical engincering assessment used to evaluate the potential
for soil to lose its strength and stiffness during an earthquake or other rapid loading conditions.
The LPI value of 0 indicates that the project components are not in the risk to liquefaction
induced damage except for Bus/ Freight vehicle parking zone where boring hole 3
(27°28'34.69"N, 83°17'37.51"E) showed value 43,27 indicating the potential for soil to lose its
strength and stiffress during an earthquake or other rapid loading conditions.
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Figure 3-10: Seismic Zoning map of Nepal (Source: Soil report, Bus Terminal, 2024)

3.8.4.7 Land use and cover

The land use land cover map is presented in Figure 3-6. The area comprises of 34.07% barren
land followed by 24.90% of marshy area, 15.50% of soil exposed area, 11.17% of grass
patches, 7.52% of cultivation, 6.16% drainage area, 0.52% of trees and 0.15% of buildings.

3.8.4.8 Groundwater Level

A total of three borehole was drilled at BHI1(27°2834.61"N. 83°17'40.57"F),
BH2(27°28'33.76"N, 83°17'40.32"E) and BH3 (27°28'34.69"N, 83°17'37.51"E), at the depth
of 15m (BHI and BH2) and 12m (BH3) below the existing ground level. The work was
performed in accordance with I1S: 1892-1979. The bore holes were drilled in soil by percussion
drilling method. Casing pipes were used to support the side of boreholes up to the drilling
depths. Ground Water Table (GWT) was monitored as per boreholes during the drilling as per
IS 6935-1973 (Soil Test Report for Bus Terminal, 2024). The groundwater level was 2.5m
from the ground in each BH.

3.8.4.9 Bascline Sound level
The sound level was measured at project site (27.476559° N and 83.2951222 E) using the sound
level meter *SL-1352". 24 hours sampling was done. Equivalent noise level for day as well as
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night was measured. Day denotes 7 to 22 hours (7 A.M. - 10 P.M.). Night denotes 22 to 7 hours
(10 PN to 7 A.M.) which is presented in (Table 3-22).

Sound levels are high during daytime as compared to the night due to continuous bus
movement, school activities, and public congregation in the nearby Samai Mata Temple as well
as lack of acoustic planning. However, the sound level was found below the limits.

Table 3-22: Baseline Sound Level

Description SoundLevel(dB) Guideline value for Residen tml area
Equivalent Noise level
(Day) 51 55
Equivalent Noise Level
(Night) 9 43

Source: Field Survey, 2025

3.8.4.10 Baseline Wuter Quality

The water sample from the project site (27.474388° N and 83.294929° E) was collected. The
physical, chemical and microbiological parameters were examined. The parameters were
compared to the Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystem,
2008 as well as Irrigation Water Quality Guideline, 2008 for those. While the pH level of the
sample was within the acceptable range which is presented in (Table 3-23). However, the water
sample was not free from microbial contamination, as evidenced by the uncountable presence
of Total Coliforms. This finding is crucial because it indicates that the water is critically unsafe
from pathogenic bacteria, which are common indicators of faecal contamination.

The Electrical Conductivity (EC) was found to be higher than the threshold value of 400 pS/cm
mentioned in the irrigation water quality guidelines 2008. EC is the thermophysical property
ol water, which has strong interrelationship with pollution level (Das et al., 2006). Thus, higher
value of EC indicates that the water body is polluted and unsuitable for irrigation. Additionally,
the low concentrations of chloride, and metals such as arsenic and aluminium in the water
sample suggest that the water sources are not impacted by external pollution sources. These
results indicate no significant influence from industrial discharges, agricultural runoff, or other
potential contaminants that could compromise water quality.

Table 3-23 Baselme Water Quality

: Observed " i

A f__(_lategory | Value j5=

1 73 X

2 Temperature °C 3L X X

5 Physical Total Dissolved Solid, 340 X X

J TDS (mg/L)
Electrical ~Conductivity, 610 X <400
EC (uS/cm)
Total Suspended Solid, 95 54 X
TSS (mg/L)
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Observed % B
| Value b
6 Total Solids. TS (mg/L.) 435 X X
E Dissolved Oxygen, 5.84 6-9 mg/I X
DO (mg/L) :
Oil and Grease, (mg/L) 3.89 X X
Chloride, CI" (mg/L) 28.32 <600 <100
10 Chlorine, C12 (ng/L) 56.64 X X
11 Total Alkalinity (mg/L) 175 X X
12 Total Hardness (mg/L, , as 165 Hard X
CaCQOs) 120-180
13 Calcium Hardness (mg/L, 90 X X
as CaCO;)
14 Magnesium Hardness 73 X X
| (mg/L, as CaCO:s) i
15 fron Fe++ (mg/L) 1.94 <10 X
16 Nitrate (NO3-), (mg/L) 19.39 X X
17 Potassium (K+), (mg/L) |3 X X
18 Sodium (Na+), (mg/L) 14 X <70
19 Arsenic As,(mg/L) 0.006 X X
; X <1
20 Micro-Biological i?;al Collfesy, i UN count/1 00
ml

*: Nepal Water Quality Guidelines for the Protection of Aquatic Ecosystem, 2008
#: Irrigation Water Quality Guideline, 2008
X: No criteria

3.8.4.11 Dusclinz air quality
The baseline information has been collected by using the Green Tech Instrument (GTI)151,
GTI Fine Particulate Sampler (FPS) 375 (High-Volume Sampler) to know the condition of air
quality at the main location of the project area (27.476565° N and 83.295068° E) and compared
with the existing national quality standards. which is presented in (Table 3-24Error! Reference
source not found.). This information will be very useful for depicting the environment of the
current project site and for comparative study of the impact on the environment in the future.
This information indicates that total suspended particulates (TSP) exceeded the tolerance limit
of National Ambient Air Quality Standards (NAAQS) of Nepal (MoFE, 2012), while all other
parameters were within the tolerable range of the standard, indicating overall good air quality
during the baseline monitoring period.

e

il

Table 3-24: Basel

TR P el TR | W TN

e

Not within the limit
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A Observed Tolerance Limit* { . .
SN | Parameters | Unit Vatas i} | Remarks
2 | PM10 (ug/m*) | 63.5 120 Within the limit
3 | PM2.5 (pg/m®) | 38.2 40 Within the limit

5, | Not P

4 | SO, (ug/m?) i 70 Not detected
S | NO» (ug/mH 112 80 Within the limit
6 | CO ppm 10.5 40 Within the limit 1

* (National Air Quality Standard, Ministry of Forests and Environment, 2012)

Source: Field Survey, 2025

3412 Geology and Soil

The proposed site lies in Rupandehi District in the Terai region of Nepal. The Gangetic Plain
is also called as Terai Zone and it is the Nepalese portion of the Gangetic Plain that extends
from the Indian Shield in the South to the Sub-Himalayan (Siwalik) Zone to the North. The
plain is in less than 200 meters above sea level and usually has thick (nearly 1500 m) alluvial
sediments. The alluvial sediments contain mainly boulder, gravel, silt and clay. The width of
Terai Zone varies from 10 to 50 km and forms a nearly continuous belt from east to west. Terai
Zone is a foreland basin and has sediment originated from peaks of Northern part. To the north,
this zone is separated by an active thrust system called as the Main Frontal Thrust (MFT) with
Siwalik. At some places along MFT, the Siwalik rocks are observed to rest over the recent
sediments of the Terai.

As there is topography difference in the municipality. this has direct bearing on the soil texture
found in the municipality. The mid-Bhabar region located at the southern foot of Chure
mountain range has a presence of gravel, sandy, loamy and clayey soil. Sandy loam, cobbles
and pebbles are predominant in this area. Similarly, in the Terai region located at the southern
part of the municipality, there is occurrence of clayey, sandy and loamy soil (Lumbini
Sanskritik Municipality Office, 2021).

Alfisols, entisols and inceptisols are the dominant soil found in Lumbini Sanskritik
Municipality.

Table 3-25: Descrlptlon of Soil Types found in Lumbini Sansknhk Mumclpahty
Sml:l‘ypc TRy : Descnpt:on ;

Alfisols ThE:sc soils are highly Fcrule and consist of clay -enrlched sub—surface honzon and
have enough water content that can support successive three months in the
growing seasons of crops.

Entisols They have little to no development of horizons and are of recent origin. If
supplied with enough water and necessary plant nutrients, cultivation is possible
in entisols despite minimal horizon.

O

& L7

N %

3 H

e .0 = w

- bt s £ -

5. 5, o, St 0 & 50
. Z @. “mant o\ XS

2:%, “of o2 \5\

8, %5 " Urhan D& o &

0/ 0 ’u‘.‘:c'ment aw Q\
0 Develo"(ﬁ“\eﬂ
“" Coordipato®




IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

lnceptisols Similar to entisols, inceptisols to have minimal horizon development, however
are comparatively more developed than entisols. Inceptisols are of recent origin
too. It is the most found soil throughout the world.

Source: Britannica, The Editors of Encyclopedia, 2011

Figure 3-11: General Geology of the site (Source: Soil Report, Bus Terminal, 2024)

3.8.5 Biological Environment

3.8.5.1 Typeof Forest
The proposed site is not located within any protected areas and the project site and the direct
impact area has no forest or trees within them.

3.8.5.2 Major Flora

The flora available within the municipality are Asna (Terminalia tomentosa). Banjhi
(Anogeissus latifolia), Karma (Adina cardifolia), Harro (Terminalia chebula), Barro
(Terminalia balearica), Jaamun (Syzygium cumini), Sal (Shorea Robusta), Simal (Bombax
Ceiba), Sisau (Dalbergia sissoo) and Tik (Tectona grandis), etc.

As per the KII with the bird expert, in the bus terminal area, there will be no impact on birds
as nesting is not seen in that area. The project will not harm the birds.

The Table 3-26 below lists some of the plant species found in the zone of influence (ZOI).
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Table 3-26 Plants around the Zol

Scientific Common [UCN CITES

S.N. :
Name Name Ara

L. | Melia Bakaino LE
azedarach

2. | Mangifera Mango LC
indica

3. | Litchi Litchi
chinensis

4. | Dalbergia Sisau LC 1
$is8500

b Bombax Simal LC
ceiba

3.8.5.3 Fauna

There is no forest near the project site. Some fauna found near the project according to the
locals are given in the table below.

Source: Field Visit 2025

Table 3-27: Major Fauna around the project zone

S.N. | Scientific Name | Common/localname [ GoN [IUCN [ CITES
Birds
1 Passeridae Sparrow/bhagera
2 Grus Antigone Sarus Crane/Sarus VU [
3 Gyps tenuirostris | Slender billed vulture/Giddha CE 11
4 Aquila nipalensis | Steppe eagle/chil EN 11
5 Corvus splendens | House crow/Kag £
6 Gracula religiosa | Common hill myna/Rupi LC 1l
7 Spilopelia Spotted Dove/dhukur LC
chinensis
8 Psitacula Rose ringed Parakeet/Suga LC
Krameri
Amphibian
9 | Channa sp | Frog/Bhyaguto | |
Reptiles
10 | Python bivittatus | Burmese Python/Ajingar VU 1l
11 | Xenochrophis Checkered Keelback/Pani saap EE 1
piscator
12 | Naja naja Spectacled cobra/Goman LE [
13 | Piyas mucosa Oriental Tat Sanke/Dhamel LC
Mammals
14 | Boselaphus Blue bull/Nilgai LC 11
tragocamelus
15 | Sus scrofa Wild Boar/Badel LC
16 | Herpestes Mongoose/Nyaurimusa 5 ot W 40
17 | Cdnissp a3 | Jackal/Syal LC
- TN
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Note: IUCN Threat Category: T: Threatened, E: Endangered, R: Rare, V: Vulnerable, LR/LC:
Lower Risk/least concern; CITES Category: Appendix I, II, 1l (Classified according to the
threat due to trade); Government of Nepal (GoN) Protection Category: P: Protected.

3.8.54 Kev Biodiversity Areas (KBA)
As per the [ntegrated Biodiversity Assessment Tool (IBAT) screening’, there is one protected
area and eight key biodiversity areas (KBAs) with more than 50 km only.

Area name

s Dang Deukhuri foothill forests and west Rapti wetlands
e Chitwan National Park

¢ (Gainda Tal

¢ Jagdishpur Reservoir

« Nawalparasi forests

e Rampur V alley

e Shivapur Forest

e Sohagibarwa Wildlife Sanctuary

e Valmiki Tiger Reserve and Saraiyaman Lake

3.8.6 Social environment

The information on the socio- economic data of the municipality, ward and project area were
collected through various methods. Available literature in the form of reports: NPHC reports
and publications from municipality were collected and reviewed to generate the baseline
environmental database of the project area. Published and unpublished reports were reviewed
for the reference. Direct field observation, questionnaire and checklist preparation, Focus
Group Discussion (FGD)/ stakeholder's discussion, Key Informant [nterview (KII), and
community consultation meeting were done to obtain the required data and information on
socio-economic and cultural baseline of the project area. Moreover, feasibility reports and Due
Diligence Report (DDR) were also reviewed. Further detailed information about the method is
explained in the ToR.

Approach taken for information from the Project affected Households (HHs)

HHs located within 150 meters of the project area are expected to be directly affected by
various project activities during implementation. To assess the baseline conditions, a household
survey was conducted. A structured questionnaire was used for data collection, and the list of
respondents is provided in the annex.
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The objective of the survey was to generate baseline information that can be used as a reference

point to compare and identify the project impacts. provide evidence-based management plans,
and determine project effectiveness. efficiency and relevance. Convenience sampling (Non
probability sampling method) was used to find sample. As a result, the total of 17 HHs were
used.

Demography

The total population of Lumbini Sanskritik municipality is 87,383 as per the census of 2021
A.D. (NPHC, 2021). The population details of the ward 10 are presented in the Table 3-28.
Table 3-28 Total population of Lumbini Sanskritik munlclpallty- ward no. 10
l Year 5 il Population
jeagv Total FRES Male (SRS _ i
2021 8,356 4,244 4,112
Source: NPHC, 2021

The census of 2021 shows near balance sex ratio, with a slight male predominance. The male
population exceeds female population by just 132 individuals.

2 Fthuicity, Religion and Language

The population of the DIA comprises of majority Dalit HHs (41.17%), followed by Khas-Arya
(23.53%) and Madheshi groups (23.53%), with smaller representation from Indigenous
communities (5.88%).

Table 3-29: Division of populatlon in the DIA according to the caste

Categories | Caste : Percentage Total categories
Khas-Arya Chhetri 23.53 23.53
Indigenous Gurung 5.88 5.88
communities
Dalit Chamar/Harijan/Ram 11.76 41.17

Dhobi 11.76

Bishwokarma 17.65
Madheshi group | Yadav 17.65 23.53

Hajam 5.88
Others 5.88 5.88

Source: Field Study, 2025

The dominance of Dalit population, which is traditionally considered a socially and economically
marginalized group, indicates a need for targeted inclusion measures such as equitable access to
employment opportunities, fair wage practices, non-discriminatory working conditions, and
priority in skill development and livelihood support. Similary, there is potential social risks
mcludmg exclusion of vulnerable croups from projec beneﬁts conflict or tension if benefits are
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‘Mother ..gPercentnge (%) Language Family | Branch 2 ]
tongue R _ ; = |
Nepali 52.94 !
Awadhi 23.53
Bhoijpuri 23.53

Source: Field study, 2025

3.8.6.2 Economic status
The HH survey occupational profile indicates that agriculture (35.29%) is the dominant

livelihood, followed by wage labor (29.41%), business (17.65%), service sector (11.76%), and
a smaller proportion of HHs engaged in foreign employment (5.88%). The data reflects a
diversified but economically vulnerable community, where agriculture and wage labor
dominate, and more stable or higher-income opportunities remain limited.

Table 3-30: Economic status in dlrectly lmpacted HHs
Miain Ocoupation it %)

Service

| Agriculture
Wage workers

Foreign employment
Business

Source: Field Study, 2025

The high dependence on agriculture suggests that a significant portion of the population relies
on land and natural resources for their livelihood.

3.8.6.3 Migration
The field study shows that migrated HH (52.94 %) slightly exceeds native born HHs, indicating
transitional community with some economic opportunities.

[Shfis = e

Native-born household

S

&
-
o

po=

Migrated household

Source: Field Study, 2025

3.8.6.4 Water resources and water supply system
The data indicates that most HHs rely on pipeline water supply (94.12%), while a small
proportion depends on handpumps (5.88%). It shows that the nearby communities

Table 3 31 Source of Drlnkmg watcr ll'l DIA HHs

;T;ipciinc | | | 94]2
Handpump 5.88

Source: Field Study, 2025

. Thedata mdlcales centralized water distrihution system and good access of drinking water. So,

the pno_[cCI activities should be carried out with caution to prevent damage in exisiting pipelines.
2 1i;l¢rrupt water supply, and also must not create strain on water resources used by local.
a5 55
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LA 008 Waste disposal and management facilir

Kerbside waste collection is in practice. All collected waste is transported to Ward 4, where it
is sorted, reprocessed, and recycled. But, the municipality lacks a landfill, but has a
reprocessing and recycling center. (Field Survey, 2025)

Transportation

Recycle B
landfill

Collection

Figure 3-12 Solid Waste Management Processing
The frequency of municipal waste collection signals capacity constraints in the local waste
management system. The additional waste generated during construction and operation phase
may overburden the existing system, and lead to temporary accumulation of waste if not
properly managed.

Accessibility to the Project Area

The primary road network consists of the Hulaki (Lumbini) Highway, which runs east—west
and connects the area to Bhairahawa and Kapilvastu. The proposed bus terminal at Jhulanipur,
which is situated approximately 2.25 km from the highway. An existing access road leads to
the site, currently 5 meters wide, with a total right-of~way (ROW) of 18 meters.

Table 3-32: Accessibility options in directly impacted HHs

Accessibility Options Percentage (%) =
Bicycle 70.59
Motorbike/scooter 82.35
Car/Jeep/Van 11.76

Motorbikes and scooters are the most used and owned transportation assets, with 82.35%
usage, followed by bicycles at 70.59%, while only 11.76% of HHs own cars, jeeps, or vans that
indicatesome individuals own more than one mode of transportation.

Ownership of motorbikes and bicycles indicates that HHs have some disposable income and
mobility capacity, but the low ownership of cars/jeeps suggests limited wealth accumulation.
This points to a lower-middle or middle-income community.

3. Access to Information
Smartphones are the most widely used technology (94.12%), followed by television (70.59%)
and Wi-Fi access{(64.71%), while radio usage is relatively low (11.76%), which indicatessome

HHs own mgpe than one ICTtechnologies.
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Table 3-33: Access to information in directly impacted HHs

Source of Information | Percentage (%)
Television 70.59
Radio 11.76
Smart phone 94.12
Wi fi 64.71

Source: Field Study, 2025
3.8.7 Cooking fuels

The data shows that LPG (88.24 %) is used by majority of HHs, followed by firewood (47.06
%), while cow dung (29.41 %) is the least used cooking fuel with some HHs depending on
more than one fuel source. This signals significant dependency on fuelwood.

Table 3-34: Cooking fuels in dlrectly lmpacted HHs

_Cooking fuels EE R T TP (% T 47
LPG 88.24
Firewood 47.06
Cow Dunk 29.41

The project must be constructed and operated without putting significant strain on the locals
for any of such resources.

3.8.8 Electricity Options

All HIs have access to electricity through the national grid signifiying a reliable power supply
for the proposed bus terminal.

3.8.9 Bank Accounts/Loans

A majority of HHs (82.35%) have bank accounts while 58.82 % have taken loans from various
sources (Table 3-35), which suggests a financially connected but economically fragile
population, dependence on credit due to unstable income sources (e.g., agriculture, wage
labor). limited savings capacity.

Table 3-35 Bank account and loans of DIA

 Bank

status 5 e it - &
Yes 82.35 Yes 58.82
No 17.65 No 41.18

3.9 Other Information
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3.9.1 [Institutional Arrangement and Roles

J.9.1.1 Institutional Arrange i

The Ministry of Urban Development (MOUD), through the Project Coordination Office (PCO)
established in the Department of Urban Development and Building Construction (DUDBC)
which will be the executing agency, and will be responsible for liaising with the project
municipalities. DUDBC will be supported by the Project Management and Capacity
Development Consultant (PMCDC). PCO is headed by the Project Director, who is supported
by Deputy Project Director who is the focal points for the WUC cluster.

The project municipality will be the implementing agency. The municipality will have its own
Project Implementation Unit (PIU). A regional level Western Urban Corridor Project
Coordination office (WUC-PCO) will also be established, headed by a Deputy Project Director
(WUC-PCO) and will be responsible for coordination with DUDBC PCO, consultants and the
WUC PIU. The Project Implementation Unit (PIU) at the municipal level, will be responsible
for the day-to-day coordination and supervision of project implementation. The PIU is headed
by the Project Director of the PCO.

*A Supervision Consultant (SC) will be kept to ensure the highest standards of quality, safety,
and compliance with project specifications during the execution of the project.

3.9.1.2 Role and Responsibilis
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responsible for social safeguards compliance, monitoring, and reporting to ADB. The SC will
be responsible in managing the various construction activities, from the initial phases to project
completion.

PMCDC will support capacity building for safeguards and safeguards compliance in
accordance to ADB procedures. To handle all environmental safeguards-related
responsibilities and support the PCO safeguards team in overseeing the implementation of the
safeguards framework and safeguards planning documents. PMCDC will designate an
environmental safeguards specialist. The environmental safeguards specialist will supervise
the PCO's safeguards officers and work in coordination with the SC's Environmental
Safeguards Specialist (PIU-support) to complete all responsibilities pertaining to social
safeguards.

3.9.2 Review of Legislation

Constitution of Nepal, 2072

Article 30 (Right regarding clean environment) states that the state will make appropriate
arrangements to keep the environment clean. The State will give priority to the prevention of
adverse impacts in the environment from physical development activities, by increasing the
awareness of the general public about environmental cleanliness, as well as to the protection
of the environment.

¢ Article 30(1) bestows right to every citizen to live in a clean and green environment.
« Article 30(2) further grants right to compensation to the victim of environmental pollution
and degradation, the responsibility of which should be borne by the polluter.

Plans. Policies and Strategies

“Plans, Policies and

Strategles a0y o 3 SERCEDD s Sl e S [+

Sixteenth  Five- [«  The 16th S-year plan conceptuzlizes environment and biodiversity protection,
year Plan disaster risk management and sustainable development as one of its twelve sectoral
(2080/81- structural transformation strategies.

2085/86), Nepal e Internalizing, mainstreaming and localizing gender equality and empowerment,
social justice and inclusion: In order to implement the idea of "leaving no one behind"
of the Sustainable Development Goals, all levels and thematic areas of the state shall
include women, children, senior citizens, individuals with disabilities, gender and
sexual minorities, etc.

e Further the plan envisages building sustainable and environmentally friendly
infrastructure, Climate resilience and inclusive development, controlling pollution
for a healthy society.

s Sustainable forest management for environmental services and green development,
conserving biodiversity for ecosystems. policy reform and expansion of institutional
capacity.

Narional  Urban | Clause 1.3: To develop the country's major cities, including provincial capitals, as major

| Policy. 2081/82 economic centers.

g ' ’ Clause 1.4: To identify, preserve. revive and develop diverse original urban and

: .| settlement forms.

. ey | Claase 2.2: Upgrada.an
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Clause 2.4: Manage and maintain urban infrastructure assets.
Clause 4.4: Make urban planning and infrastructure governance inclusive.

National Main Goal: Pollution control, solid waste management and greenery promotion in order
Environment to ensure right of people to live in a clean and healthy environment.
Policy, 2076

National Climate
Change  Policy,

1 2076

Main Goal: To achieve socio-economic prosperity through a climate-resilient society that
is achievable through adoption of low emission development, mitigation of emissions,
adoption of suitable adaptation measures, national and intemational financial resources
reach and their effective mobilization, mainstreaming climate change into development
planning and various sectors, effective technology development, investments in R&D and
service delivery related to climate change.

Land Use Policy,

Guides the responsible use and management of land and its resources.

| 2015 (2072)
Solid Waste | Clause 9.2.4. Waste disposal in river systems, lakes, wetlands, wildlife habitats, religious
Management sites, heritage sites, protected areas, etc. and other public places will be completely

National  Policy,
2079

prohibited by determining the standards for waste disposal sites.

Clause 9.3.4. Maintain the cleanliness of rivers, lakes and wetlands. The mixing and
disposal of polluted water, sewage and waste into rivers, lakes and wetlands will be
controlled.

Clause 9.3.5. The "polluter pays" principle will be adopted by arranging service fees
according to the nature and quantity of waste.

Acts

Acts

Clause, Section or sub-section

Environment
Protection Act,
2076.

Section 3 of the Act necessitates the preparation of environmental study repert for a
proposal related to development work or physical activity that may alter the existing
environmental conditions.

As per the Section 4 of the act, the proponent must analyze various options that may be
adopted to mitigate the adverse effects of the proposal in the environmental study report
and must also recommend alternatives to the proposal.

Section 5 of the act mentions that before preparing the environmental study report of any
proposal, the concerned body shall approve the ToR in case of [nitial Environment
Examination (IEE).

The report shall be prepared within the prescribed format to maintain the standards and
quality of GoN as per the Section 6.

Section 7 and 8 of the act clearly mentions that prior to implementation of the proposal,
the environmental study report needs to be approved and in no way can be implemented
unless approved.

Before implementing the proposal, the proponent must prepare environment management
plan as prescribed as mentioned in Section 10 of the act,

Local Government
Operation Act,
2074

Section 11(2) of the act elucidates on function, duties and rights of municipality. The
clause “Ka (2) Cha” under the Section 11(2) entrusts the municipal police with
responsibility for protection and safeguard of public unregistered and vacant land, public
buildings, heritage and physical infrastructures.

Clause “Pa™ of the same section and sub-section also vests power-to municipality for
protection of watershed, wildlife, mines and minerals,

Soil and | Section 17 prohibits the destruction, damage, deformation or alteration of the activities
Watershed carried out in conserved watershed area by the conservation officer under Section 4.
Conservation Act,

2039 (1982)

The Act Relating
to Rights  of
Individuals  with
Disabilities, 2074

According to the Section 7, the individuals with disabilities shall have the right to enjoy
the rights granted under the prevailing law on an equal basis with others,

According to the Section 15.1, the individuals with disabilities shall have the right to
have easy access to other services and facilities that are open or provided for the public.

Labor Act, 2074

Section 28 of the act mentions that the employer shall not employ workers for more than
8 hours per day and 48 hours in a week. workers should be given 30 minutes” rest after 5
consecutive hours of work and if the work cannot be stopped and the work should be
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Acts

Clause, Section or sub-section ]

Section 68 and Section 69 of the Act attaches importance to safety and health of workers |
and other individuals at the workplace.

Building Act, 2055

The government of Nepal shall form a Building Construction Management Upgrading
(Consolidation) Committee for consolidation of building construction works. DUDBC
shall act as the secretariat of the committee.

It’s major functions, duties and powers (specifically for the project) shall be as follows:
Section 4(d) To inquire into whether approval of designs has been made in consonance
with the standards set forth in the building code.

Section 4(e) To make recommendation to the Nepal Quality Assurance Council to
determine the quality of native or foreign materials related with building construction.
Section 4(g) To give information through various means to the general public about the
utility of the building code.

Town
Development Act,
2045

According to the Section 4.1. The Government of Nepal may form Town Development
Committee in any area, city rural area, town area or regional development center as per
necessity. The committee may regulate, control or prohibit different activities and no one
shall without the prior-approval of the committee, perform or cause to perform those
activities. Those activities (related to the project) include:

9.1.1 To enjoy and use natural heritage, flora forest, fauna, etc.

9.1.4 To do any act and activity which causes adverse effect on natural beauty, tourism
site and public health or which causes environmental pollution.

Ancient
Monument
Preservation Act,
2013

e The act mentions any ancient monuments and artistic objects of hundred years old
shall be regarded archeologically important objects and Department of
Archaeology (DoA) shall preserve such objects.

e works as such excavation, laying of water, sewer lines, repairing road etc., in the
monument protection / conservation zone, require prior permission of Department
of Archaeology. Application in the prescribed format need to be submitted to DOA.

Solid Waste
Management Act
2068(2011)

Section 4(2) of the act makes the local body responsible for managing wastes except the
responsibility is on the person or organization for processing and management of
hazardous waste, health institution waste, chemical waste, industrial waste.

Section 5(1) propounds to waste minimization while carrying out any work by a person,
institution and agency

Section 5(2) puts the responsibility on a person or organization for managing the disposal
and re-use (when possible) of wastes so that less amount ends up in a landfill or dumping
site.

Child Labor
(Prohibition  and
Regulation)  Act,
2056

The Section 3 of the Act explicitly prohibits a child, who has not reached the age of 14,
to work as a laborer and prohibits any child as defined by the act to engage in factories,
mines or similar risky activities, which are listed out in Schedule 1 of the act. Section 4
of the act further forbids to engage a child in labor work without their consent.

Section 9 of the Act does not permit a child to engage in work from 6 pm to 6 am, work
for more than 6 hours in a day and more than 36 hours in a week whether or not
additional remuneration is provided.

The health and safety of the child must be ensured by the enterprise engaging a child in
their work. [f an enterprise docs not abide by the act, it is liable to punishments as given
in Section 19 of the Act. =

Local Self
Governance Act,
1999

«This Act gives Local Government the functions, duties and power to, among others; (i)
conserve and protect their local environment and natural resources; (ii) plan, implement
and / or operate and maintain local water supply projects; (iii) implement and / or arrange
for implementation local sanitation / sewerage and drainage projects; (iv) protect cultural
heritage and religious sites and / or (v) monitor project activities within their jurisdictions.

Tourism Act, 2035

«This Act facilitates to increase tourist arrival in the country and encourages tourists and
their handling agents in Nepal to minimize environmental impact during their visit. The
Act also shows serious concerns about visitors’ health, facilities and welfare and
empowers the Government to generate tourism revenue and establish plough-back
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Rules and Regulations

Rules and
Regulations

Clause, sections and sub-sections

Environment
Protection
Regulation
2077

Rule 3(1): The proponent shall carry m;t a IEE in case of proposals mentioned in Schedule
2

The proponent should prepare a ToR first before preparing IEE report in the format given in |

Schedule 7 as per the Clause “Kha” under Rule 5(2).

As per the Rule 5 (5), upon the receipt of the ToR, the concerned ministry if afier the
necessary examination finds the ToR appropriate or if necessitates revision of the report,
should approve the report within 15 days from the date of ToR submission. As per the Rule
6(1), 6(2) and 6(3), the proponent must conduct public hearing about the proposal in areas
that will be affected by the implementation of the project to gather opinions and suggestions
from project affecied people, representative from Community Forest User Groups (CFUGs)
and local representatives in more than one location depending on the geographical area
covered by the project.

The proponent should make use of local newspaper, radio or other means of communication
to publicize about the date, time and location of public hearing and also for the purpose of
dissemination of project information and additionally should paste such notice in respective
ward office and any public place within the project area and attach the list of participants,
suggestions from hearing, pictures and audio-video materials in the IEE report as per Rule
6(4) and 6(5).

As per the Rule 7(1), the proponent should prepare IEE report based on the approved ToR
report and the suggestions received from the public hearing.

The proponent should ask for written suggestions from the local level where the proposal will
be implemented and from the concerned bodies, individuals or organizations in that area
regarding the impact that the implementation of the proposal may have on the environment
within 7 days for which a Muchulka should be prepared by pasting a notice in the office,
educational institution, health institution and any public place in that area in the format given
in Schedule-9 as per Rule 7(2).

The IEE report should be prepared as per the format given in Schedule-11 of the EPR.2077
as per Rule 7(5).

The proponent should submit the IEE report to the relevant ministry of GoN for final approval
as per the Rule 8(1).

Labor Rules,
2075

According to Rule 16(1), the employer is entitled to set their own working hours depending
on the nature of work at the enterprise and should relay the information to labors. The
employer can determine the time in such a way that workers can be employed on a rotational
basis conditional on nature of work at the establishment,

Rule 17 provides additional resting time of 30 minutes that can be utilized at once or several
times, which is in addition to the time mentioned in Section 28 (2) of the Lahor Act, to (a)
Women worker requiring time to breastfeed and attend to their child under three years of age
and (b) pregnant women worker.

Solid Waste
Management
Rules, 2070
(2013)

This regulation has emphasized the segregation of waste at source, and mentioned that the
responsibility of proper disposal, and ‘management of source belongs to the producers
themselves. Rule 3 describes the segregation, and management of solid waste. It has been
mentioned that it is essential to segregate degradable, and non-degradable solid waste at the
source. Rule 7 sets out the conditions for the local body regarding the transportation of waste.

Soil and
Watershed
Conservation
Regulations,
2042

Pursuant to Rule 10(1) natural calamity clause (a), (b), (c), (d), (e), (f), (g) of section 10 of
the Actand (h) if anyone has to do the work mentioned in the reason to do so. An application
has to be submitted to the Watershed Conservation Officer in the format of open schedule 4
(2) After receiving the application as per sub-rule (1), the watershed protection officer in case

of any action contrary to the purpose of the Act, in the format of Schedule 5 as per schedule.
will allow.
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-'i____(_iuidelines and
| National Standards

§: TAdE

Nalional EIA
Guidelines. 1993
(2050)

To assess a project's environmental impacts, maintain a balance between environment
and development, find stratcgics to reduce negative effects of projects, integrate
environmental concerns into project planning processes, and provide decision makers
with information for project approval and implementation. This guideline shall be
used from the course of a pre-feasibility study, feasibility study, before undertaking
Environmental Impact Assessments, while reviewing EIA reports, decision making
project cycles, in the course of environmental monitoring and even at the post auditing
stage and it consists of brief chapters of all the required steps for the assessment such
as:

i. Project Screening

ii. Scoping for EIA

iii. Preparation of Terms of Reference

iv. Environmental Impact Assessment Report

v. Identification of Environmental [mpacts

vi. Impact Mitigation Measures

vii. EIA report review criteria

viii. Environmental Impact Monitoring

ix. Environmental Impact Auditing

x. Public Involvement

National ~ Drinking
Water Quality
Standard. 2079

The Government of Nepal, using the authority given by Section 18(1) of the Water
Resources Act, 2049, has prescribed the quality of drinking water.
(Table below)

National Ambient Air
Quality Standard,

The National Ambient Air Quality Standard 2012 was fixed for pollutants along with
information on averaging time of data and the respective testing methods

2069 (Table below)
National Standard for | Using the authority given by Rule 15 of EPR, 2054 B.S. of GoN. the national standard
Sound Quality, 2069 | for sound quality was fixed in the year 2069 B.S.

(Table below)

Gender and Social
Inclusion Action Plan
for Climate Change
Policy, 2077-2087

Strategy 5.2.1: Ensure women's participation and leadecship in decision-making
processes at all levels of forest, biodiversity and watcrshed conservation and

management.
Strategy 5.8.1: Reduce the risks and vulnerabilities of women involved in the
ecotourism industry.

Gender Equity and
Social Inclusion
(GESI) Operational

Guideline. 2017

Ensure the implementation and monitoring of GESI Operational Guidelines at the
project level.

Chapter 111 of the guideline outlines the steps to be followed in the process of project
identification, need assessment, project preparation, project appraisal, project
implementation and benefit monitoring and evaluation arrangements. All these steps

must mainstream GESL
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[ S.N. Parameters Unit Maximum Concentration | Remarks
.l Limit 2
| 11. | Chloride mg/L 250 . NHBGV
[ 12| Sulphate mg/L 250 ) NHBGV
[ 13. | Nitrate mg/L 50 HBGV
" 14. | Copper mg/L 1 NHBGV
13, | Zing mg/L 3 NHBGV
16, | Aluminum mg/L 0.20 NHBGV
1 7. | Total hardness mg/L 500 NHBGV
18. | Residual Chloride mg/L 0.10-0.30 HBGV
Microbiological Parameters
19. | E.Coli | crunoomt Jo | HBGV
Additional parameters to be tested based on risk and relevancy:
SN. | Parameters Unit ‘Maximum Concentration | Remarks
Physical Parameters 4 ' i '
1) | Total Dissolved Solids | mg/L _ .| 1000 | NHBGV
Chemical Parameters _ ' =3 B o= o
2] | Calcium mg/L 200 NHBGV
3) | Lead mg/L 0.01 HBGV
4) | Cadmium mg/L 0.003 HBGV
3) | Chromium mg/L 0.05 HBGV
6) | Cyanide mg/L 0.07 HBGV
7i | Mercury mg/L 0.001 HBGV
8) | Cyanides mg/L 3 HBGV
Microbiological Parameters !
9) | Total Coliform [ crunooml [ 0(n95%ofsample) [ HBGV
Note: HBGV- Health Based Guideline Value
NHBGV- Non- Health Based Guideline Value
National Standard for Sound Quality, 2069
Sector/ Area Noise Limit Leq (Decibel)
; Day Night
Industrial Sector 75 70
Commercial Area 65 55
Rural Residential Area 45 40
Urban Residential Area 55 50
Mixed Residential Area 63 55
Tranquil Area 50 40

Maximum Noise Emission Limit of House

hold Appliances

S.N. | Appliance Maximum Limit (Decibel)
1. | Water Pump 65
2. | Diesel Generator 90
3. | Equipment for Entertainment 70
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ADB requires the consideration of environmental issues in all aspects of ADB's operations,
and the requirements for environmental assessment are described in ADB SPS, 2009. ADB
environmental safeguards are triggered if a project is likely to have potential environmental
risks and impacts.

A project is classified based on the most environmentally sensitive component, and assigned
with one of the four environmental categories (A, B, C, or FI) defined in the SPS.

o Category B: Project with potential adverse environmental impacts that are less adverse
than those of category A projects. These impacts are site-specific, few if any of them
are irreversible, and in most cases mitigation measures can be designed more readily
than for category A projects. An initial environmental examination (IEE), including
an EMP, is required.

International Treaty, Conventions, Guidelines and Agreements

‘International Treaty, | Goals, ob_]_e_tlives, clauses etc. Rty

Gonventmu. |l _ 3
Guidelinesand £ 3
| Agreements ] :
World Heritage Parties to ensure the protection and conservation of the cultural and natural heritage
Convention, 1978 situated on territory of, and primarily belonging to the State. World Heritage sites

are identified as per this convention,

The project components will not impact physical cultural resources and natural
heritage during project implementation and operation.

ILO Convention No. | Right to work without violence and harassment and address the issue of violence
190 and harassment occurring in the context of work, spanning various scenarios such
as within the workplace itself. including public and private work-related spaces.

3.9.3 Public Consultation

Public Consultation was done as per the provision of EPA 2019 and EPR 2020 while also guide
by the principles of public consultation in the ADB’s Environmental Assessment Guideline,
2003:

1. Information Dissemination
2. Information Solicitation

3. Integration

4. Coordination

5. Engaging People in Dialogue

A stakeholders mapping was done to identify different stakeholders which has been presented
in Annex 4. The stakeholders were informed and involved in the public consultation, public
hearing, meetings, interactions and discussions. Public consultation minutes after the ToR
phase is included in Annex 5. A notlc.e was published in a local newspaper and on the

IS propo wcbs:teé)rovudmg a 7-dav d gotice for a public hearing as required by Rule 6 of
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EPR, 2077. It is presented in Annex 6.1. The public hearing minutes are presented in Annex
6.5.

The public hearing program was conducted as per the EPR, 2020 after the preparation of draft
ICE report. Locals were informed about the public hearing program via notice publication in
Butwal Today on 19/10/2025 AD (BS 2082/07/02). The notices about public hearing were
affixed in the premises of local schools and public places to inform the locals. Different
stakeholders inciuding the municipalities, Division Forest Offices were formally requested
with official letters. the copies of which are provided in Annex 8. The Public hearing program
was held at Lumbini Sanskritik Municipality-03 on 01/11/2025 AD (BS 2082/07/15).

25 individuals actively participated in the public hearing. All the participants were from
Lumbini sanskritik Municipality.

3.9.4 Summary of issues raised by the locals during public hearing and consultation

The issues raised by the locals during public hearing is listed below. The deed of inquiry is
included in Annex 6.5.

Table 3-36: Issues raised during public hearing

Issucs raised

Incorporation in
the TEE report

Response/ Remarks

Teadd
e
1y o8

A

The area occupied by buildings
need to be reduced.

The terminal building size has
been calculated to meet the
projected demand. Lumbini
Municipality is a home of
Buddha, and the new bus
terminal is designed to function
as a gateway to the city, with a
size that accommodates
anticipated visitor traffic and
conveys a welcoming image to
visitors.

Traffic flow calculation s
included in the section 4.4 of
Detailed Engineering Design
report (Volume 1: MAIN
REPORT).

The capacity of the parking
seems less compared with the
investment.

The terminal has been designed
as intercity bus terminal in a
limited land area as provided by
the municipality. Ilence, all the
required facilities are
accommodated in the design.

The management buildings,
solar panel. rest house and

other  infrastructure— areas

should be decreased, and the

Traffic flow calculation s
included in the section 44 of
Detailed Engineering Design

report  (Volume ‘%;.F‘ MA!?
REPORT). 5] v

parking capacity of the bus
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S.N.

Issues raised

;;IND!'_pora(ian
the IEE report

Response/ Remarks

terminal should be increased.
75% should be entirely for
parking alone.

Dan Nayeto®™
VB, 5 e
e '...l iyttt

The proposed drainage system
appropriately combines
underground stormwater
drainage with an open canal to
ensure effective and safe water
management for the bus
terminal. As shown in the storm
drainage plan (section 5.3 of
Detailed Engineering Design
report (Volume 1: MAIN
REPORT), stormwater
generated within the site is
collected through gutters, pipes,
and manholes and conveyed via
an underground pipe network
designed in accordance with
IRC: SP: 50 (2014), adopting a
S-year return period suitable for
urban road infrastructure. Given
the relatively small and self-
contained catchment area of the
terminal, with no external inflow
from surrounding lands,
underground drainage is
sufficient and efficient for
managing on-site runoff. At the
same time, the canal along the
site boundary is intentionally
kept as an open channel,
allowing uninterrupted
conveyance of larger and
variable flows, easy inspection,
desilting, and safe passage
during monsoon conditions.
This approach avoids blocking
the natural flow path of canal
water, reduces flood risk, and
simplifies long-term operation
and maintenance, making it a
technically sound and context-
appropriate solution for the bus
terminal.
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Issues raised

Incorporation
the [EE report

in

Response/ Remarks

A small road should be
constructed on the northern
side of the project.

Road construction is constrained
by available land, irrespective of
road width. The terminal is
accessible from road in the
southern side. Extra road will
not add value to the project.

The boundary wall should not be
erected. If done, it hinders the
trade and economic development
of local people.

Boundary wall is necessary for
the security purpose and to
reduce the risk of encroachment
by the local vendors.

The design should be restructured
in such a way that it increases the
parking capacity of the bus
terminal. For e.g.: Solar panels
should be at the roof.

Already addressed in point
number 3. In addition, for solar
panels; from a performance
standpoint, ground-mounted
panels in the Terai climate
perform more reliably. High
ambient temperatures in
Lumbini Sanskritik
Municipality reduce
photovoltaic efficiency, and
roof-mounted systems tend to
trap heat, further lowering
output. Ground-mounted panels
can be optimally tilted,
ventilated, and oriented for
maximum solar gain and easier
cleaning, an important factor in
the dusty Terai environment,
resulting in better long-term

cnergy yield and lower
maintenance costs.
Safety and maintenance

considerations also favor the |

current layout. Roof-integrated
systems increase risks related to
leakage, fire safety, electrical
faults. and maintenance access
in a public building with heavy
footfall. The separate solar zone
isolates these risks, allows safe
access for technmicians, and
avoids disruptions to terminal
operations.

There should be a statue on top of
the clock tower preferably that
of Gautam Buddha.
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| Incorporation in | ]
| the IEE report

sponse/ Remarks

The existing road to the project
site should be improved.

The exisitng road is a part of
URLIP, and the construction
contract for upgrading the road
has already been floated by the
municipality separately.

10,

The local should be given priority
for employment.

Section 4.1.1 as
well as the EMP of
the IEE

Locals will be prioritized for the
project as addressed in Section
1.4(page no. 3) of the Detailed
Project Report as well as in.

80% of the space shoul!d be
allocated to the local bus park
while 20% area should be
allocated to VIP bus park.

The terminal building size has
been calculated to meet the
projected demand. The new bus
terminal is designed to function
as a gateway to the city, with a
size that accommodates
anticipated visitor traffic and
conveys a welcoming image to
visitors.

12

The administrative building
should be multi-storied and
should be outside of the
boundary.

The administrative office is
located within the terminal
building to facilitate efficient
terminal operations.

13,

In the future, the municipal level
bus should be operated from this
place.

The terminal is designed for
intercity buses.

3.9.5 Key Informant Interview (KII) with the relevant stakeholders

KII was conducted with relevant stakeholders as provided in table below.

Table 3-37: KII consultation

“Y0rduyation OWE

Designation | Purpose of KII dings S5 RN ¢ )
ol
e © Wl LA 5 B W N R |
Local Bird | The KII was done | There are no nests of any birds
Jaiswal | 6, Sanskritik Enthusiast | to find out whether [ in the project site of the Bus
2025 | Municipality the project site | terminal. Normally, birds'
office receives any | nests and eggs are overlooked
scasonal migratory | while using the water for
birds or is home to | irrigation from the nearby
any kind  of | river. A certain portion of
vulnerable  and | project land should be
endangered  bird | designated for birds while
species. constructing where they can
LR o | use it for nesting, bathing and
= ¢ other activities.
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4 IMPACTS DUE TO IMPLEMENTATION OF THE PROJECT

Any project will have both beneficial and adverse impacts. In this chapter the impacts have
been discussed by categorizing them as into Socio-economic and Cultural, Biological and
Physical environment for both construction and operation phases as prescribed by EPR 2020
(Schedule 11). Generally, adverse impacts are pre-dominating in the construction phase due to
implementation of various project activities and beneficial impacts come into play
predominantly during the operation phase. All the major beneficial and adverse impacts as well
as direct and indirect impacts have been assessed and presented. Nature, magnitude, extent and
duration of impacts have been identified using appropriate symbols and scores as mentioned in
the National Environmental Impact Assessment Guideline (NEIAG), 1993.

4.1 Beneficial Impacts
4.1.1 Social Environment

4.1,1.1 SKkill enhancement, Employment, and income generation

Construction Phase: The project will generate employment opportunities for 13 skilled/semi
skilled workers and 30 unskilled workers per day. Locals will be prioritized for the work, so
the project will increase employment opportunities to locals and support income generation.
This experience that they gain by working in the project will enhance their skills particularly
in construction of buildings, canal and landscaping, which they can use as the means of
supporting their livelihood by using it in the similar project in the future. Work responsibilities
to the unskilled includes collection and sieving gravel, collection of rubble, collection and
sieving sand, quarry output and transportation of water by manpower including loading,
hauling, unloading and stacking (DPR, 2025). Additionally, the demand for construction
materials for the project as mentioned in Table 3-8 will be sourced from the Zol as possible.
During construction, the business of existing nearby Mahilwar bazaar may increase as the
demand for vegetables, rice, pulses, oil, packed foods and spices may increase as 30 daily
consumers (unskilled workers) increases. This will increase the income of the local vendors,
and shopkeepers.

The impacts are direct, low, site-specific and short term.

Operation Phase: The operation of a bus terminal will create job opportunities for locals,
including maintenance staff, and administrative personnel. With the influx around 2000
passengers per day in the bus terminal and most of them are intercity travelers, the demand for
various commodities and services such as accommodation, fast food shops, souvenirs shops
will increase, and consequently businesses will open to fulfill the demand® which will increase
employment in the area. This will stimulate economic activity of the surrounding area. When
the b'u”b terminal comes to operation, revenue will be generated through restaurant, kiosks,
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shops, garage, ticket counters. Local transportation revenue is also expected to increase with
the anticipated increase in the number of visitors. The bus terminal will support tourism by
providing efficient transportation options for visitors. This will lead to increased tourist
satisfaction and potentially boost the local economy.

The impacts are direct, low, site-specific and long term.

4.1.1.2 TImproved connectiviny

Operation Phase: The Lumbini Inter-city Bus Terminal will serve as a central point where
multiple bus routes will converge, improving both local and regional connectivity within the
municipality and the surrounding region. This allows passengers to transfer easily between
different bus lines or modes of transportation, enhancing mobility and accessibility. It also
provides a vital service for residents, improving their access to employment, education, and
other essential services. Additionally, it is situated 4.5km away from the main gate of Lumbini
Garden, hence it is expected to serve as a key transport node, increasing the flow of passengers
traveling to and from the area. This improved connectivity will indirectly support local
economic activities and enhance accessibility to the site. The nearest tertiary hospital is
Lumbini Zonal Hospital which is in Butwal municipality. The construction of the bus terminal
as a regional transport hub will enhance the accessibility of local communities to tertiary health
care as local community can find bus to Butwal easily from the bus terminal.

In addition to it, the bus terminal addresses the limitations of the old bus park that lacks
adequate infrastructures, modern facilities as well as enhanced connectivity. The new bus
terminal will offer better amenities like waiting areas, restrooms, and automated ticketing
facilities (DPR, 2025).

The impacts are direct, high, regional and long term.

4.1.1.3 Universal Aceessibility in Design

Operation Phase: Additionally, the project components have been designed with universal
accessibility for Elderly, Women, Children and Differently abled (EWCD) infrastructure as it
has incorporated following (DPR, 2025):

¢ Disabled friendly toilets are proposed in each building and public toilet block.

¢ Nursing / lactation /baby care room is also provided in terminal building and shuttle bus
terminal block.

» Waiting areas and seating spaces will be provided in each building and outer spaces
throughout the bus terminal for elderly, disabled and children.

e In the pedestrian walkways and main building, tactile flooring will be used for guiding
visually impaired people.

¢ Additionally, railings will be provided in regular intervals in pedestrian walkways for
safety.

 Sirveillance cameras-will be placed in-the bus terminal and main-building, public-spaces—— -

& i ; 6iis
Znd cnlrxsﬁl:fgﬁw gates for security of visitors.
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o Waytinding and directional boards will be installed to facilitate visitor movement. In
addition, QR codes will be provided adjacent to these maps, enabling users to download
them onto their mobile devices for ease of navigation.

s Traffic signages and zebra crossings will be provided at needed areas. Signage boards such
as Route Information display board, Information signage board, accessibility signage board
will be placed.

The impacts are direct, medium, site-specific and long term.

4.1.1.4 Incrcascin land valuation:

Operation Phase: With the implementation of the bus terminal, land and property values in
the surrounding area are likely to increase. This is due to the anticipated improvements in
connectivity, better trade and business prospects, and real estate investors’ speculation of
increase of land value in the future. The bus terminal is expected to serve around 2000
passengers daily (DPR, 2025) This can increase influx of visitors, trade and business, use of
surrounding agricultural land for non-agriculture purposes, practice of renting land for
businesses, and employment opportunities which will raise the land value.

The impacts are direct, moderate, site-specific and long-term.
4.1.2 Physical Environment

4.1.2.1 Resillience and Sustainability

Operation phase: Currently the project site is prone to flodding during monsoon season. Water
logging during rainy season is very common in the project area. Provision like stone masonry
retaining walls, stormwater drainage and diverted canal system, the project provides essential
structural stability against soil erosion and preserves the site’s original hydrological functions
and prevents flooding during the monsoon.

The impacts are direct, moderate, site-specific and long-term.
4.2  Adverse Impacts

4.2.1 Socio-economic and cultural en\;ironment

4.2.1.1 Impact on Human Health

4.2.1.1.1 Impact on Community Health and Sanitation
Construction Phase: There are around 12 houses within the DIA of the project. The use of

heavy machinery, such as hydraulic equipment and vibratory rollers (Table 3-9), will increase
noise and vibration levels during construction. Continuous exposure to such disturbances may
induce or aggravate stress (Ahmed, 2025) among nearby residents. Since stress is a major
contributing factor to hypertension and cardiovascular diseases, the prevalence of such health
problems may increase among people living within the DIA of the project site (Ahmeghy 2025)..
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emissions. This may elevate the risk of dust-related and respiratory illnesses, including asthma,
chronic obstructive pulmonary disease (COPD). silicosis, and lung cancer among the
surrounding population (Khanal, 2023). Elderly residents above 50 years of age, are more
vulnerable to the impacts of noise and air pollution due to their greater sensitivity to such
environmental stressors (Ahmed, 2025)..

Improper handling of waste, sewer drainage from workers’ camp and temporary site office,
and sanitation facilities together with the leachate from improperly stored waste, may create
localized wastewater nd sanitation problems during the construction phase of the bus terminal.
If discharged without adequate treatment or control, such wastewater may contaminate nearby
drainage channels and the nearby Telar River. The estimated wastewater generation during
construction is about 3,440 liters/day. In low-lying or poorly drained areas, wastewater may
accumulate and become stagnant, creating unhygienic site conditions and potential breeding
grounds for vectors such as mosquitoes and flies. These conditions may increase the risk of
vector-borne diseases in the project area. Likewise, the influx of migrant workers and their
interaction with local communities may increase exposure to communicable diseases,
including water-borne, vector-borne, and sexually transmitted infections (STIs), particularly in
the absence of adequate sanitation, drainage, waste management, and health awareness
measures.

The impacts are direct, moderate, site-specific and long-term.

Operation phase: During operation, the proposed bus terminal will serve as a regional transit
facility, resulting in increased vehicular movement within and around the site. This is expected
to increase noise levels and vehicular emissions in the surrounding area. Emissions from buses
and other vehicles, particularly during idling and movement, may contribute to localized
deterioration of air quality within the terminal premises and adjacent areas, especially during
peak traffic hours and dry conditions. The impact will be more relevant for people with existing
respiratory problems, terminal workers, vendors, traffic personnel, and nearby residents
exposed on a regular basis. ,

The operation phase is also expected to generate about 11,200 liters/day of wastewater and
317.5 kg/day of solid waste’. Inadequate treatment or disposal of wastewater and poor
management of solid waste may pollute the Telar River downstream. Poor housekeeping,
blocked drains, and water stagnation within or around the terminal-may -also create favorable
conditions for mosquito breeding, particularly during the monsoon and post-monsoon period.
In this context, the project may contribute to a small increase in local vector-related nuisance
and public health risk if drainage and sanitation are poorly managed.

[n addition, operation of the bus terminal may increase community health and safety risks
associated with vehicle-pedestrian interaction, crowd movement, informal vending, improper
parking, and inadequate internal traffic management.

7 Estimate

B

e

==



-

ey 9

{EE of Bus Terminal Project in Lumbini Sanskritik Municipality

The impacts are assessed as indirect, moderate. site-specific and long-term.

4.2.1.1.2 Occupational Safety and health

Counstruction Phase: During construction, workers will be exposed to a range of occupational
health and safety risks associated with earthworks, concrete works, steel fixing. equipment
operation, and material handling. The use of cement, aggregates, rebar, diesel-powered
machinery, and electrical equipment is likely to expose workers to dust inhalation, respiratory
irritation, eye and skin irritation from cement and chemicals, electrocution, and noise-related
discomfort or hearing impairment if exposure is prolonged and personal protective measures
are not used. In addition, construction activities may create accident risks such as slips, trips,
falls, cuts, struck-by incidents, and injuries related to lifting, machinery operation, and
improper handling of tools and materials.

1f worker camps and sanitation facilities are not properly managed, there may also be increased
risk of communicable diseases among the workforce.

Equipment such as bulldozers, excavators, and drilling machines will increase noise levels at
the site above measured baseline conditions (51 dB daytime and 36 dB nighttime), which may
cause irritation, fatigue, and hearing-related effects if exposure is prolonged. Hearing
protection should therefore be used where noise exposure exceeds 85 dBA, and exposure above
permissible limits should be prevented through appropriate controls.

Workers may also be exposed to accident and injury risks during construction activities,
including slips, trips, falls, cuts, struck-by incidents, and equipment-related injuries. Such risks
may increase in the absence of proper housekeeping, safe material storage, waste management,
supervision, and use of personal protective equipment. Therefore, the impact is considered
direct, site-specific, and of moderate significance during the construction phase.

The impacts are direct, moderate, site specific and short term.

Operation Phase: During operation, the bus terminal will employ managerial, administrative,
technical, security, cleaning, and other service staff. Occupational risks will vary according to
the nature of work. Desk-based and passenger-facing staff may experience stress, fati gue, and
ergonomic discomfort related to prolonged sitting, repetitive work, and continuous interaction
with the public. Security, cleaning, and maintenance staff are likely to be more exposed to
physical and safety risks due to their work in active terminal areas, movement around vehicles,
and routine field duties. Noise from vehicle movement, horns, and public announcement

systems may also affect staff comfort and working conditions, especially for those exposed for
long periods.

These impacts will be direct, low, site-specific and medium term.
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27°28'35.92"N, 83°17'41.02"E. The wastewater runoff from the workers' camp, may degrade
agricultural lands that lie in the north-south of the project site.

No impacts are envisaged.

Operation Phase:

Operation of the proposed bus terminal will increase the commercial importance and land value
of plots located in its immediate influence area. Improved connectivity and concentration of
passenger and vehicle movement may attract small-scale business and service activities around
the terminal. As a result, some nearby land, particularly along the roadside or close to the
terminal, may gradually shift from agricultural or open use to commercial use ®. However,
given the scale and function of the project, such effects are likely to be localized and
incremental, rather than causing major land market distortion or widespread agricultural land
fragmentation on their own

The impacts are low, site specific and long term.

4.2.1.3 Impact on Population
Construction Phase:

During construction, the influx of non-local workers, if required, may create a risk of social
tension with nearby communities. Around 29.41% of HHs in the DIA rely on wage labor as
their primary livelihood source, suggesting that expectations for local employment
opportunities from the project may be high (HHs of Zone of Impact, 2025). If these
expectations are not met, and a larger share of jobs is provided to migrant workers,
dissatisfaction may develop among local residents.

The DIA population includes around 29.4% Dalits, indicating the need for socially sensitive
and inclusive engagement during project-implementation. Potential sources of tension may
include pressure on local services and resources, noise and dust nuisance, reduced privacy for
residents in the immediate vicinity of the project site, improper sanitation and waste
management, and concerns related to worker-community interaction. [f not properly managed,
these issues may lead to community grievances and affect the project’s social acceptance.

These impacts are indirect, medium, site-specific, and short-term.

Operation Phase: At present. parts of the proposed project site are used informally by locals
for occasional cattle grazing. In addition, a small seasonal depression area within the site,
through which water drains via the culvert, is sometimes used for cattle wallowing during the
wet period. Construction of the bus terminal is likely to restrict access to these informal uses.
However, since the wallowing area is small and seasonal rather than a permanent wetland or
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major grazing resource, nearby households that use the area for livestock-related purposes may
experience some inconvenience.

The impacts are direct, medium, site-specific and long term.

4.2.1.4 Issueco! Clilid Labour

Construction Phase: Out of the total child labour, 19.4%comes from the Dalit families in
Nepal while Terai caste groups account for 12.7 % of the total child labor’. The HH survey
shows 17.65% to beDalit HHs in the DIA of which 11.76 % specifically belong to
Chamar/Ram/ Harijan communities. Hence, children from these castes are at risk of being
involvedin child labor.

The children from HHs where parents/family members are involved in hazardous occupations
often engage in child labor. In the Zol, 29.41% of HHs rely primarily on wage labor as their
main source of income. Consequently, children from these HHs may be more likely to engage
in labor during the construction of the project. On the other hand, the contractor with the intent
of minimizing labour cost may be tempted to employ children as the workers. At the same time,
children themselves may be willing to work on construction activities to earn supplementary
income for their families. .

The impacts are direct, medium, site-specific and short-term.

Operation Phase: Though less likely, child labor can be used during the operation of the bus
terminal directly or indirectly. However, certain areas such as ground floor shops and kiosks,
the rooftop restaurant, and staff accommodation could present minor direct or indirect risks if
underage individuals are employed to assist with sales, cleaning, or food preparation. Exposure
of children to such work could lead to exploitation, safety hazards, and legal violations.

The impacts are direct, high, regional and long-term.

4.2.1.5 Gender discrimination and socially excluded groups among workforce
Construction Phase: The workforce will comprise of both men and women. Generally, there
is the tendency in the developing countries to pay less to female workers. In a study conducted
by ActionAid, 88.4 % of the women expressed that they are paid less than their male
counterparts for the same job, and 90.2 % believe that their gender was the main reason for the
inequality'®. Similarly, wage disparities based on gender or social group could occur, leading—
to female workers being paid less than what is fair for their work and needs. These problems
could lead to discrimination in employment practices and affect fair access to opportunities.
Similarly, there may be practices of providing wages below the rates prescribed by the district
rates and minimum wages set by the national regulation.

The impacts are direct, medium, site-specific and short-term.

.
b
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9 Nepal Child labour, Reparg, (2021) Government of Nepal, National Planning Commission and International
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Operation_phase: During the operation of the park bus terminal, there is a risk of wage
discrimination based on gender, which could lead to dissatisfaction, reduced motivation, and

inequality in the workplace.
The impacts are direct, medium, site-specific and long-term.

4.2.1.0 Chance finds

Construction Phase: The project area is part of Greater Lumbini Buddhist Circuit(GLBC)
which comprises three districts of Nepal: Rupandehi, Nawalparasi, and Kapilvastu The GLBC
contains hundreds of archaeological sites''. Lumbini is a significant cultural center of
international repute. Given its historical and cultural significance, chances of finding items of
archaeological importance in the project area can be expected while its further examination
may cause disruption in construction schedule.

The impacts are direct, medium, site-specific and short-term.
4.2.1.7 Disputes and unwanted activities

Operation Phase: Different people will visit the bus terminal, including passengers, drivers,
conductors, vendors, workers, and local people. As different groups will gather in one place,
there may be chances of disputes and unwanted activities within the terminal area. These may
include competition among transport operators for passengers and parking space, traffic
congestion and parking disputes, fare-related disagreements between passengers and
conductors, theft, pickpocketing, unauthorized vending, security incidents, and gender-based
harassment or safety concerns. These issues may affect the safety and comfort of passengers,
especially women, children, elderly people, etc.

The impacts are direct, medium, site-specific and long term

4.2.2  Physico-chemical Environment

4.2.2.1 Impact on Land

Construction Phase: The construction of the bus terminal will significantly impact land use in
several ways. Initial steps involve clearing land, grading, and preparing the temporary field
office and foundation for buildings and rides leads to change in land use and land cover. The
land use change is further elevated by temporary activities, including the construction of
workers’ camps, storage yards for construction equipment and materials, and the stockpiling
of construction materials.

Earthwork: The calculated earth volume for filling the Bus terminal site is 28,458 m>. Cutting
carth volume is 2,541 m? from the site. Excavation and filling activities will release dust into
the air. [t may disturb the natural soil profile, which may increase surface runoff and cause soil
erosion, especially during rainfall.

The impacts are direct, medium, site-specific and long-term.
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Fuel spills, oil leaks, and lubricant disposal may occur during the parking, maintenance, and
refueling of buses and service vehicles. This poses the risk of soil and water contamination,
and nuisance (o nearby residents. The storage of goods, fuel, and supplies has the potential for
accidental spills or leakage of hazardous materials.

The impacts are direct, medium, site-specific and long- term.

£.2.2.2 Impacton Air

Construction_Phase: During construction, particulate matter emissions will arise from
earthworks, exposed surfaces, storage piles, and frequent vehicle movement on unpaved roads.
These activities, especially near sensitive areas like residential neighborhoods will increase.
Suspended Particulate Matter (SPM) levels. Construction machinery and vehicles will also
emit Carbon Monoxide (CO), Oxides of Sulphur (SOx), Oxides of Nitrogen (NOx). and
Particulate Matter (PM), which can worsen local air quality.

The impacts are direct, medium, site-specific and short-term.

Operation Phase: The increased traffic flow of vehicles to the bus terminal will lead to
additional exhaust emissions from incoming vehicles. Moreover, the heavy influx of visitors
may generate dust, further contributing to air pollution.

The impacts are direct, medium, site-specific and short-term.

5

Construction Phase: The discharge of chemicals from construction vehicles, such as used
engine oil and lubricants, pose a risk of water contamination. If spillage occurs, these
chemicals, along with excavation activities, can contaminate soil and subsequently the
groundwater and can disrupt river water quality of the nearby Telar River (around 120 m from
the project site).

The impacts are direct, medium, local and short-term.

Operation Phase: Improper management of solid waste and discharge of contaminated water
from the terminal, including wastewater from restrooms, restaurants and cleaning of the
terminal facilities can contribute to water pollution in the nearby Telar River along with the
groundwater. Waste generated by passengers, staff, and terminal operations may increase the
risk of waterborne discases and degrade local water quality if not properly treated and disposed
of.

The impacts are direct, medium, site-specific and long-term.

.2.2.4 Noise and vibration

Construction ¢: Due to construction activities such as machinery operation, cxcavation,
and vehicu movement sound levels will rise. This increase is likely to affect livelihood,
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Operation_Phase: The bus terminal will have continuous noise from vehicles including the
noise from different component of the Bus Terminal: ticket counter, garage and restaurant.

The impacts are direct, low, site-specific and long-term.

4.2.2.5 Soil Pollution

Construction Phase: The soil could be contaminated by disposal of spoil, fuel and lubricants
from the vehicles and machineries, can contaminate the soil affecting its productivity and also
acting as the secondary source of water pollution. The improper management of solid waste in
workers camp can also cause soil pollution.

The impacts are direct, medium, site-specific and short-term.

Operation Phase: During the operation phase, quality of soil can be degraded in and outside
the bus terminal due to trampling, haphazard disposal of solid waste and waste water effluent.
The impacts are direct, medium, site-specific and short-term.

4.2.2.6 Issues related to wastc gcneration:

Construction Phase: 30 Number of workers can generate waste of 6.62kg per day. Leftover
materials from construction activities, unregulated spoil gencration, and waste from the
workers camp will contribute to an increase in waste at the proposed site.

The impacts are direct, medium, site-specific and short term.

Operation Phase: Estimated number of individuals per day including staffs and passengers is
expected to be around 2000, thus waste generated by passengers, staffs and inadequate waste
management will significantly exacerbate the waste problem within the bus terminal. The total
waste generated in the Bus terminal is estimated as 317.5 kg/day, on average (DPR, 2025). The
table (Table 3-13) shows the type of waste generation as per the facilities.

These impacts are direct, medium, site-specific and long term

4.2.2.7 Flooding/ Flash flood’ Erosion issues:

Construction Phase: Water logging during rainy season is very common in the project area.
This has been corroborated during discussions with the local community. Excavation and
filling for the bus terminal will change the natural land surface, making soil more exposed and
less able to absorb rainwater. This will increase surface runoff during rainfall, which can cause
localized flooding in and around the site. Exposed soil on slopes and near the access road may
be washed away, leading to soil erosion and sediment blocking nearby drains. Additionally,
components of the terminal like bus parking located close to the river are at higher risk of flash
flooding during heavy rain events.

The impacts are dir%g, medium, site-specific and Ibng term.

Operation Phasg: High raigdell may lead to overflow and flooding in the area, potentially
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The impacts are direct, medium, site-specific and medium-term.

4.2.2.8 Visual nur<une.

Construction _Phuse: During the construction phase, installation of heavy machineries,
barriers, unmanaged workers camp, improper solid waste disposal and unorganized storage of
construction material creates unsightly scene to the worker, local and passerby as well.

The impacts arc direct. medium, site-specific and short-term.

Operation Phase: After the bus terminal comes to the operation, haphazard installation of
hoarding boards, notice boards, light infrastructures that does not blend with nature or the

architecture might, dismantling or improper management of the components by the visitors
may create visual disruptions.

The impacts are direct, medium, site-specific and short-term.
4.2.3 Biological Environment

4.2.3.1 Natural Hubiat anidl Community

Construction Phase: The project site is in a fallow land. During construction, external agents
such as construction workers and vehicles carrying construction materials may introduce
invasive species, negatively impacting biodiversity around the project area. . .

The impacts are direct, medium, site-specific, and short-term.

Operation Phase: After bus terminal’s operation, invasive species may unintentionally be
introduced through activities associated with passengers, staff, and transported goods. Dormant

sceds or plant materials carried on vehicles, luggage, or construction materials could be
established in the area. The impacts are direct, low, site-specific, and long-term.

n

v, and guild\ S o
%, ¥y u ¢
,, OB, 0
d"‘{l Ome nt '.‘

ffice 80




18
ampnaseyul (AOMH) p2qe
) (on udisaq O
(uedyjiudig (0z d (02) E Apuaiagi pue uaipiyd ‘uau Apapig
fomiopop) 05 [ g e | wmpaw [ HEEASE o bz"umwzcm 10§ AN[IQISSI90R [BSIFATUN YIM PaUBisap
L 'S "1 ueaq aney  swouodwos togfoud 3y
(02) “uonelodsuel)
(or1) (09) Ananoauuo) .
uLial Al J|GISIIAALI 10241 0 sapow 10 saul sng | JuaJd2jji
wesyudis Ay3iy Suo [euoi3ay (09) w3 1t : o panoadu] .wuuauumo ilaka mh;.:o:m?oE m%um
(07) (o) uoNEIBUT JWosu! . . f
& . 212 ‘s101uN03 12391 *adesed ‘sdoys
(OF) weatpuFEisu| wio) opaads | (0) mon) 2[qISI2AdY 1211 | pue wawdodwg ‘sysory qurineisas doy Joou Ecﬂ_ SruaADY
-duon) -aNg quawedueyud  pys | 3

.uwa.i o . Yt i _ _
_ .
(S) ws (01) uoneluaf auoou| “SIIOM o
(ueayudisuy) ¢ m._osm : o110ads (01) mo] 9qISI2AILL| 121 pue Juawhojdwg | pajjpisun pue paf|Iys Yoy J0) sAep-uosiad { = e % :
s “uRLROUBYUD [[IS ¢ 2ambad 1M UONONIISUOD _.uo_.o.a,wn_._.m. Kw.«.._ .
. P :,\...." &_r

1oedw [eIdauaq Jo 24038 ddurIIUS "_Iv.u_naH V

Afediaruniy yysues uiquing vy aloig [eujusa) sng jo 33|




[4]

Cuoneius
Jueafrugdisu| (€) (HSO) yieay pue | dwes sadoidwy pue
ce | wial  uoys | (1) oyroads-aus | (oZ)wnipapy I ISI9AIY wanq | Kiageg [euonednodQ | MOM  UOHINIISUO )
. uolENUES puE .
uedyudis Alysiy yiesy Aunuwwo) [BulULI)
(01) 2yoads-ang 9[qISIaAY Sng JO UQNANASUO0D

OIS

160

(ueoyiudis | (p7)wan Jou103 nm (01) ) o Aqeuielsng [BUBD PALIdAIP puE iuuamccn:_
A|21eI2pON)  0S Suo 01 c.‘,u:m wnipapy wnipaw ‘a pue 20URI|ISY | JAlBM ULOIS ¢ [[BM Fuluielal JO UOISIAOL]
EaEco,_T:_,w [R21SAL
(uesy 3l “mmuu 2l nmwnm (0z 9]qISIaA Ja.41 uRA 10Z- o HUNN T
Al2iapoy)  0S mco,“ Y ..E_m ) wnipajl 198 4 g pue| w  9seaIdU| | ssaulsng SuiSH PUB SIAQUINU LOJISIA I

Sprdinrnpy yNLsURS G| upalodg [pui ) sngl o i)

—

.-1.. . 4 . |
NS M N N G aE Gm aE e

G BN S w =m_ am




€8

swen|jod

1a1em pue  ae

Jo asea[ai ‘uonesausld

J)sem asBaLoul

UOIEIIUES PUE | ‘3sI0U  USWRAOW

(uesyiuig (02 (on (09) YHedy  AJUnNuIWoO | SSERIOUl [BUIULD)

AIyBiH) snq ay) Jo uoiesdQ
iz

(ueoyiuzisu) ¢¢ uua-uoys | (01) oyroads-aug wnipajy 2]qIsdoAdL] Wl Spulq 3ouBy) | pue
| 3du0pjiom
Suoure sdnosd
papnjoxa  A[[eroos
(9] (02) PUE  UOHBUIWIUISID
) (ueoyiudisup) ¢¢ | uuel-doys | (0I) dyoads-aug wnipajy 3]qisIAY g apuan
saAnoe |
(<) (02) moqen UOANASUOD e
QuesyuBisup) o¢ | uuw-uoys | (01) dyioads-aug wnipap 3|QISIOAY WG | PIYD  Jo  sanss| | _ i
[ A \m.,Lu_.(W.
[ ~ £ £ <
(© (02) g ; m S=a
(ueogiudisup) ¢ | uusl-uoys | (1) dydads-aug wnipapy 3]qis1aAay | 302a1puy | uonendod uo 1eduy SINIoM jo ¥ S Pac.
o SPUSRH & §RES
puifiourt Sauen™ ﬂo% S
Aneay Jo "Hapuibhiomy o W
_— pue| a[qeAn|nd wonllelayghy, 0\ oS
1-U . o.n._.

(ueayudisuy) ¢z oys (01) oyroads-aug (01) mo 3|qIs12A31d) joaupuy | Jo uonepeida | pUB  ddUBILID

Aediamunjyl YNIDSUeS miqUT U1 1pafolg [PuiuL3 |, Sng Jo FH[




¥8

Anoas I
PazZLIOLY NI
‘Funayoodyord
‘YAl S101aNpuod pue
siaduassed  usomiag
SIUIWIALTeSLP
pae|al-aie)
‘sandsip Funjed
put UOLISOEU0D
auyyea “sauds Fupped
pue siduassed o)
sioesado  podsuey
(queoyusdis (02) (02) SUIAIIOR PajuBMUN | Suowe uoljizadwos
Aj21B12POIA) 0s uual-3uocy | (01) aytoads-aus wnipap 2[qIsionay 1341 | pue sandsiq | Jo Lipigissod
2210J3}10M
Fuowe sdnoi3
pepnoxa  A[e100s uonoitiosd ‘Kiefes
(ueoyudig (07) (02) puE  UOHBUIWUOSID | Ul UOHEUILIOSIP
A[e1e12pojA) 0S uu)-3uoy | (01) oyroads-ous wnipajy 3[qIsiaAdY 1a1( apuan | jo K1111550d
T [eululal i
snq a1 Jo uonesado 2,
(weayugis (02) sy uw uasppy %
Ay3i) opl | uumr  Tuo (09) lpuoiday | (09) Y3iH 3[qISIAY 1311 | Inoge| P[iyd JO sanss] | JO U WA | geiT] R
(ueayyudis _ E
A|21843pON) (02) (oD (00 uonendog
0s | waey  Suon o1oads-alg winipajy a|qIsianall| walq | uo 1oedu]
(02) o puB| 2|qeATIND
(ueoyiudisu]) o | wer  Buop | (1) 2y1ods -US MO7] 9|q1549A9Y 1a4ipu] | 9y Jo uonepeldaq
(uesyudisuy) (oD (o1 (on yeay pue
0€ | uwe) wnipay ayads aug Mo 0[qISIAAY Kwges |euonednasQ
T (aesnEn) [r | . AL
31098 RL | monBangp e U x g - 9y >
Aytiaaas pudur] SINIATOY

S edipungy yuusus g ujesfodg [ruina ], sng jo i1




58
(ueayuBisup) () 1) 02 SWEOHGN[ | pue |3
¢¢ | wum  poyg ogradsang | umipoy olqsaoA%y | weng |  uomnjod jos | ‘ods jo  esodsifE
TSONIADYE,
UOLANAISU

(uesyudisuy) (02) (oD (on ‘uopesado

; or uo) Suo] oioads ang MO 9]q1ISI9AY 211 | uoneiqip pue asioN | Auiyorwr  AABay
“Sa111]10B} UONBIURS.

pue Suijdypos

‘spuawnnsuy | .
[ Kpuyaew | o
Jo a3eyea| ‘s[rLARW |

(ueoyudig upIONIISUod
Aje1eI3poN) (o1 (02) (02) wouy ﬁ paseajal
0S | wial  uoys [ea07] wnipapy J|qIsianaLl] 311 131em uo oedw] | S[ED2IWAYD STIOpIBZEH
(uesyuBisuy) (o1 oD (02 3]qIsiaaL] }I0M UOHINAISUOD
or LI3) Loys olj1oads ang wnipap iilg| 11y uo 19edf ‘SaurydeLU AABI}H
leuRjew |,
UO11oNIISU0D u.._\o

(Queoijudis
A21R13pOIA)

(o1) (07) :
oijaads ajig 9[qIsIaAay pREtilq|

v

"”'..r'h_,l\u‘['ﬂ(
Iiglec®

-Ij't
Yl pmer)

STHIDUOT o
A1ajes 10 Wislussprm, |+
. paseqapyos, ("
g T
(A1083387)) IqISIAIY | J2AIpUL
21038 101 uoneIng juaixy | apmyuSepy JAIqISIIAY JIRER 1|
113438 ypedury syoedwg

Aufediwunyy ynpnjsues [uiqun uf 1afoig [eurusa] Sng Jo ga|



o8

TUALLBAOL
wn (00) 221yoA pue
(uesipudisup) o | weer  uoys (01) ay1oads-a11g wnipaj 31qIs10A3Y 12211 uonn|[og (10§ | SJ0NsIA poasealou|
JUILIIAOLW ,
(queayugisur) (02) v CIRITEN - pue
op | wuay  Suog | (p1)oyroads-aug MO 2qIsIaAdy 102li(] | UOLEBIQIA PUR SSION | SIONSIA - pasealdu]
9ISEM
(ueoyudis (02) (02) Jjo wawedeuBLr
Apeiapop) 0s way-8uoy | (1) syroads-ang wnipajy A[qIsIoAY g Jaem uo 1ordug Jodoaduug
(weayyudisur) (©) (02) yed 0)
ge | wiar  woys | (01) oyroads-als wnipap 9|qISIaAY 10211 e uo joedwy | MO[j olJea Pasedldu|
(queaiiudis (02) (02) SAIIAIIDE tﬁﬁn
K[21219pOIN) ::B.wcc.._ 8 )2 .tuu%.o:m R 109417 pue[ uo pu&E_ uoaNLIsu0) BBk, @M
J0 2Fe1018
paziuegioun  ‘dwed
siaylom paBeueliun
(queoyudisup) (<) (o (02) ‘saauIIBW
_ ¢ | wm  uoyg atjoads aug tnipayw 21qISIaADY wang | wondnisiy [BNSIA AABRL [0 uanmyEISU] 2
T (uwaudig R
AlmIapon) (0D (01) (0z) SaNSSI U01504T /POC|)
0¢ [ wiar  Fuon oljtoads 1S WnIpay 21q1510AY 19341 yse|.J/duipoo] { m\ %
& &
(yueaiiudisuf) () (1) (02) uONEIAUIT 1SEM m § W
¢ | wiay  woys outoads ans wnipspy 2|qISIaAay 10241 0] pale[ai sanss] SIS
<

AQISIAALL] SRENTIITY
/1QIs19AY

(A108312))
21028 [ejoL uoy E:D Eu.am

s

CE

Ayqediotuniy YNLYSURS IIQUINT U1 1004 [BUILLD | SN JO F]

llllllll!‘l--lll!ll!ll




\ ,

L8

WwedIuBIg
Alareiapoiy (02) (o1 (0 Ajunwwo) [BulWa)
0s ayads-aug 3]qISI2Ad] 102417 | pue Jengey [einieN | sng 2yl Jo uonieiad(
(ueayudisup) (s (o1 (00 Anunwwo) [euiuwLd |,
SE uu2-Hoys oytoads-aug wnipapy d[qistaAali] 12211 | pue jeliqeH [elmieN | sng JO uononssuod)
D s e TR i e R e - —_— %ﬂ:.u-—.hﬂmﬂﬂu..
_ - : JUIWUOIIAUY [8I150]01g U0 Jordu] ..ofbn.
SOINIONIISEL UL o
SIRY ‘SpIEOg 290pg %%
SUIREEL R« o s
(uesyugisuy) () (02) Jo # =
¢e | w2l uoysg (01) oy1ads-ang wnipap 2[qISIaAdy 1021 Q0uBsINU [BNSIA | 20 g m.... .Hn.m
(ueoywdisuy) (01) way (0D SaNss| UoIsOI /pooyy %mf
0 -wnipaly | (01) syads-aug wnipapy 2|qiSiAY 19341 | yse[q /Buipoo] &3
(uedgudig
A|21B13pOIN) (02) (0D uoneIouad sjsem
0¢ | wey  Fuo7 | (pl) dyoads-aug wnipayw 2|q1542A2Y J021i] | 01 paelal  SANSS]
e (hiognng) I TmEN i ey HaAaL A
231028 I | wﬂ. ...m.\..\ \ 1GB]/ . 3 il g e e ; ' :
; T R T i bt o I dwp| ~— spedmp|  sanamdy

Anpedivuniy ynnjsueg iquiny ur pafosyg [puluua ] sag jo J31




1EE of Bus Terminal Project in Lumbini Sanskritik Municipality

5 ANALYSIS OF ALTERNATIVES

The alternative analysis is considered an integral part of an IEE study, which involves an
examination of alternative ways of achieving the objectives of a proposed project. The
alternatives which would achicve the same objectives in terms of design, sites, technologies,
methods, schedule, operation procedures and the construction materials to be used were
explored throughout the project cycle. The alternatives are examined to augment the benefits
and minimize the adverse impacts.

5.1  Alternative of Design

Two alternatives are were explored in terms of design to be optimal in terms of resources and
economic efficiency as well as to cause the least alteration to the existing environment. The
project components for the two design alternatives have been elaborated in the table below:

Table 5-1: Alternatives of Design
Componen Alternative 1 | Alternative2 1
{ ¥ e :%3{:'-‘.‘\;“" IL :
Ticketing booth Automated Ticketing booth
and manual counter
Shops, kiosks, | Proposed Proposed
Cafeteria
Bus bays and | Proposed Proposed The number of bus
Parking bay is raised to 3 in
the parking area to
control the traffic
flow
Vending machine | Removed Proposed
Retaining wall Proposed Proposed
Solar Panel Proposed Proposed block is designated
for the solar panel
Retaining wall Gabion wall Stone Masonry wall
Canal Proposed Proposed Canal channel with |’
box culvert
(153.8m?)
Waiting l.ongue | Removed Proposed
Waste water | Reduced water | PSTP
management supply
distribution;
smaller  septic
tank
Passenger Proposed Proposed vending machine,
Amenities seating for 40+,
digital displays in
- - |.alternative 2
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[EE of Bus Terminal Project in Lumbini Sanskritik Municipality

Alternativel

Alternative | for the bus terminal is selected to propose to improve transportation connectivity
within the area by providing a central hub for various bus routes, making it easier for people to
access different parts of the municipality. It focuses on introducing basic and essential facilities
while keeping several components simplified to reduce the cost. Components like ticketing
booth, bus bays, and kiosks, solar panel for limited area, waiting longue, septic tank and
passenger amenities like Cloak room, lockers, drinking water, toilets, and seating are proposed
in the alternative 1. Retaining structures like gabion wall and a new canal where needed is
proposed in the alternativel.

Alternative 2

Alternative 2 proposed similar features to alternative 1 while modernizing some features and
focusing on sustainable retaining structures. Along with the manual ticket booth automated
ticket booth is also proposed in this alternative. The number of bus bay is raised to 3 in the
parking area to control the traffic flow. A separate block is designated for the solar pancl. Storm
water drains and stone masonry wall which is more durable and pleasing in appearance is
suggested as the retaining structures. The new canal was designed to fit the size of the previous
culvert. PSTP is suggested for the sewage treatment. Additional passenger amenities like
vending machine, seating for 40 plus, and digital displays are proposed in alternative 2.

Alternative of Hydrological Design:

Option I: Since the irrigation canal is already blocked and no longer in use, the canal can be
filled at upstream site of the Bus terminal to prevent the water coming to the Bus terminal.
Stopping the water from entering into the irrigation canal will prevent the proposed bus
terminal area from flooding since only water coming in the bus terminal is the rainwater over
the Bus terminal area, which can be addressed by constructing a small side canal along the
periphery of the Bus terminal area. This option will be financially efficient. However, at this
stage of the project design, this option is perhaps beyond the scope of work.

Option II: If Option [ is not possible what some reason, repair the breached embankment and
clear the blockage in the irrigation canal. This will prevent the water from the irrigation canal
entering the Bus terminal, and the downstream agricultural areas will have access to water. If
this option can be implemented, the Bus terminal will not need large canal to drain out the
water coming to the Bus terminal from the irrigation canal.

However, since the area downstream of the Bus terminal has been urbanized with large
settlements and road network crisscrossing the area, and the irrigation canal has been
abandoned for several years, implementing this option may be a challenging to the
Municipality. Also, at this stage of the project design, this option is perhaps beyond the scope
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[EE of Bus Terniinal Project in Lumbini Sanskritik Municipality

Option [II: If the Option I or Option Il cannot be implemented cannot be implemented for some
reason, then the canal design in the Bus terminal should be able to drain out the maximum flow
coming to the Bus terminal from the breached section of the irrigation plus the water flowing
from the adjacent agricultural lands to the Bus terminal.

Based on the discussion with the local residents and other concerned officials, the Option [ or
Option [I are unfeasible. The Consultant designed the canal within the Bus terminal to cater to
the requirement of draining all the water coming to the Bus terminal from the irrigation canal.
The following section deals with the hydraulic analysis of the canal within the Bus terminal.

Source: Hydrological Analysis Report, 2025

5.2 Alternative of Project Site

The proposed Bus Terminal is 2.2km south {rom Lumbini Sanskritik Municipality, and it is
connected to Hulaki highway. The project area contains no private property; it is entirely
situated on government-owned land. Since the location is explicitly suggested and assigned by
the local municipality, no other site is taken into consideration for this project. The selected
site aligns with the municipality's vision as Bus terminal is aimed at boosting both regional
economic infrastructure and essential urban infrastructure.

5.3 Alternative for use of raw materials

During the construction phase and the operation phase, the project will be utilizing various raw
materials like RCC with brick masonry, rebar, stone, bitumen, sub-grade and boulders.
Additionally, the application of thermal insulation materials like glass wool, ESP thermal
sheets for floor insulation, and the use of PVC wooden panels for exterior insulation will be
used. Raw materials such as sand, boulder, gravel, aggregates (from Dano river), and surface
dressing chips will be procured as per the approved district rates (2080/2081). These materials
are used in the region in general. Additionally, the design will emphasize the use of natural
resources like bamboo, cane, thatch and stone over artificial ones for possible components like

kiosks and restaurant, further enhancing the project's sustainability and reducing its ecological
footprint.

5.4 Alternative for Construction and Project implementation Schedule

The development of Alternative 2 will take 28 months, within the seasonal constraints to
accommodate in the designed schedule. The schedule starts with design finalization, approvals,
and procurement in order to give weather-sensitive tasks priority. Outside tasks like site
preparation, earthworks, and structural construction will be completed either before or after the
monsoon season (June to September) in order to prevent rain damage and flooding. Indoor
tasks like design revisions will continue during monsoon.

In minimiﬁ%e&t—in ed cracking, concrete casting will be done at night during the hottest

DOTER: ad jtives-and shaded curing processes—
he intense summer heat finishing
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

the roofing to provide weatherproofing, and completing the foundations around the rainy
season. Pre-monsoon material stockpiling, strategic scheduling of equipment's and assigning
workers to the morning and evening shifts, will enhance productivity and safety.
Sustainability initiatives will include: weather-resistant concrete with waterproofing
admixtures, corrosion-resistant metals like galvanized or stainless steel, durable road finishes
like porous asphalt or permeable pavers, Phased construction, testing, commissioning, and
project handover will all take place within the permitted 28 months, which will be monitored
by monthly progress reports and dynamic schedule modifications.

5.5 Alternatives for Construction Methods/ Technology

Various construction methods and technologies were evaluated to ensure structural integrity,
environmental protection, and cost efficiency. Workers for manual work are essential to the
project's success because they promote economic growth, create jobs for the community, and
offer flexibility in jobs requiring for creativity and problem-solving abilities, like modifying
designs to fit site conditions or guaranteeing on-site safety during risky operations like
controlling vibratory rollers and operating excavator in unstable terrain. When compared to
heavy machinery, labor-intensive processes like hand polishing and kerb casting cut emissions,
which support the project's emphasis on small-scale sustainable practices. Equipment will also
be used as required to overcome weather-related issues and complete the job within the allotted
time of 28 months. For earthwork and, mechanical excavation using hydraulic excavators was
preferred over manual digging as cut volume of cut and fill is (approximately 2,541m? cut,
28,458m? fill, and borrow is 25,917m%). Concrete mixers with vibrators and generators,
mechanical brooms and air compressors ensure quick work and prevent dust for human labour;
motor graders and vibratory rollers ensure accurate grading and compaction; batch mix HMP
and bitumen distributors ensure quick and weatherproof road surfacing. However, manual or
minimal impact alternative of this technology will be preferred where possible to minimize the
adverse impact. The use of hydraulic excavator will be substituted by manual excavation and
small excavator. Manual soil lessening will be done, ready mix or manual mixing will be done
instead for using machine like concrete mixer, concrete vibrator to minimize the impact.

5.6 No Action Alternative/ Do Nothing Scenario

The “No- action scenario’ where no development work is undertaken, would worsen the site's
current underutilization and economic slowdown. The land would remain devoid of value
generation, failing to address local employment or income deficit. Additionally, the land will
continue to be misused by illegal/ unrecorded excavation of soil. In this scenario, passengers
would continue relying on inadequate and scattered bus stops with limited facilities, lack of
proper waiting areas, poor connectivity between intercity and local buses, and insufficient
safety provisions. The present site, which is seasonally waterlogged and lacks proper drainage
management,-would continue facing-floeding-issues-with no improvement in storm water
di%‘sion or-canal rehabilitation. Without the proposed bus terminal, opportunities to create
X . i\ ‘
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jobs in construction and hospitality, improve transportation connectivity within the area by
providing a central hub for various bus routes, kiosk, bus bays and shops would be lost, directly
impacting the economy. The community will be deprived of the absence of infrastructure which
would potentially contribute to the municipality, Additionally, indirect economic benefits such
as small business, cafeteria would not generate income. The land would continue to lie idle.
contributing neither to environmental improvement nor to social progress, where plot breaks
and ecological vulnerability remain unaddressed. Therefore, this alternative of not
implementing the project is not selected.

5.7 Project Implementation and it’s Time Schedule

With an emphasis on labor intensity, cost effectiveness, minimal environmental risk, and
resource efficiency, the project's construction schedule has been carefully planned. Each step
has been planned as per Detailed Project Report's (DPR) implementation guidelines and
practical ficld realities.

The project plan aims to reduce effort duplication and optimize the use of time, moncy, and
resources by merging related tasks, such as building roads and installing utilities. Important
tasks like testing, inspection, and obtaining approvals are scheduled for the project's completion
to ensure everything is secure and prepared for opening. The primary objective of the timeline
is to finish the project in a logical, economical, and ecologically responsible manner while also
ensuring that the park is prepared for long-term use and that it benefits the community by
creating jobs.

Table 5-2 Tlme schedule of the actmtnes

Site Preparatlon

-Site clearing and grading = Clear vegetation, debris, and |2 months
prepare the site for construction

= Build the temporary field camp

* Review DPR document

* Prepare document for the client’s
approval of work schedule and
construction methodology

-Infrastructure development | « Road and Parking lot construction | 10 months

= Utilities installation  (Water,
sewerage, electricity)

* Drainage and storm  water

management
2 Building Construction
-Foundation and structural | = Construct foundations for buildings | 2 months
work = Erect support structures for
buildings

| -Buildin and facility 12 months
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Phase | Activities Detailed works | Duration
3 Landscaping and Theming
-Landscaping « Plant trees, shrubs, flowers, and |5 months
grass
= Create walkways, paths, and
seating areas
* Install decorative elements and
lighting
4 Testing and Inspection
-Inspection and approvals * Coordinate ~ with regulatory | 2 months
authorities for inspections
= Obtain final permits and licenses
$ Final Preparations
-Staff training * Train operation staff 1 months
« Conduct safety drills and
emergency procedures
6 QOpening
= Official opening ceremony 1 day
= Begin regular operations

The estimated construction period is 28 months.
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Teble 53: Corstruction Plaming Canstuction

1 |cathwork

RS | annd P il SathikMusquli

:ﬁmnh deanrg and grading

{ d

1.02{Temporary field camp

2 |infrastructure construction

2.01|Retainin wall work

2402|flng ant compactingto famation eevatonof eathwork. W E R

5_5..%:!?5

~l§i»§i§

ws_l& and parking pavemert work

3 _!-..385.5!.

u.s—!xa foudnation work

, w.a~_45i Bukding work

| w.s_o.z.: house work

u.oawma.-ﬂ work

[ u.S_nIBu

_‘u,co Cock Tower installation

4 |landscaping work

401|Plart trees, shrubs, flowers, and grass

4.02{5eating pergala and shades

4,03/ installing decorative elements & lightings

5 |Testing. inspection and commissioning

5.01|Testing all equpiment/devices

u.a_s.n-n.u: and approval

u.sTg trainirg ard handover

6.01{Soft opening and trial un
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6 ENVIRONMENTAL MANAGEMENT PLAN

To ensure that the benefits are well at the reach of the locals, the project will provide training
and awareness programs in health and sanitation, occupational health and safety measures
(OHS), community health and safety, usage of water and its importance (water cost. savings,
reuse, recycle, and water pollution etc), to the general public; and Technical training to
supervision stafl on plumbing, chlorination, water testing, pump maintenance and repair,
treatment plant operation and electrical works for water supply and sewerage projects.

Physical impacts will be mitigated with simple and cost-effective methods. Regular
monitoring of air, water and noise levels is planned. Proper location of workforce campsites,
proper storage of construction materials, proper management of waste from campsites and
work-fronts, and use of vehicles and equipment complying with GoN standards with proper
maintenance are included in the Environmental Management Plan (EMP) of the project.

The basic objectives of the EMP are:

. To ensure that all mitigation measures and monitoring requirements will be carried
out at different stages of project implementation and operation — pre-construction,
construction and operation and maintenance;

. To recommend a plan of action and a means of testing the plan to meet existing and
projected environmental problems; to establish the roles and responsibilities of all parties
involved in the project’s environmental management;

. To describe mitigation measures that shall be implemented to avoid or mitigate
adverse environmental impacts and maximize the positive ones;

. To ensure implementation of recommended actions aimed at environmental
management and its enhancement; and

. To ensure that the environment and its surrounding areas are protected and
developed to meet the needs of the local people, other stakeholders and safeguard the
interests of the common people.

A Safeguards Unit with adequate support staff headed by an Environmental Specialist
should be set up by the proponent Different project activities, related potential impacts, their
proposed mitigation measures and the responsible stakeho!ders in addressing the issues have
been provided in the proposed EMP of the project. The construction contractor will be
required to prepare an Environmental and Social Management Plan (CESMP) based on this
EMP before starting the construction works. This may include any additional concerns that
might be observed during the period of the work contract. The efforts and resources needed
for the mitigation activities have been proposed in the EMP matrix below:
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[EE of Bus Terminal Project in Lumbini Sanskritik Municipality

Grievance Redressal Mechanism

It is a dedicated system that will be established to address complaints/concerns about the

project in a collaborative, effective and timely manner by the formation of Grievance
Redress Committees (GRCs). There will be three levels of GRC: a) Level 1- Field/Ward;
b) Level-2 Municipality/PIU Level; ¢) Level 3- PCOs. The GRCs aims to simplify the
process for individuals to raise concerns about social, environmental, and other project-
related issues. The GRCs aims to simplify the process for individuals to raise concerns
about social, environmental, and other project-related issues. Complaints can be submitted
through various channels, including letters, emails. text messages, verbal communication,
grievance boxes, and registers. Importantly, this system is designed not to bypass the
government's legal process but to offer a transparent and timely mechanism for issue
resolution. Individuals retain the right to access the national legal system if necessary. All
costs associated with addressing complaints, such as meetings, consultations,
communications, and reporting/information dissemination, will be covered by the project.

Affected Parsons/
Complainant
1" Levol GRC: Ward-Lovel
+  \Ward Chalrpersons as Chair
+  Ward Chalrperson’s secretariat
- . s o |
i +  PlU-avel safeguards personnal Griavance edresaed
+  Safeguards Specialist (DSC) and record kaaping
W and 1 Janjanali rep Iva (If requirad)
«  Conlractor's representative
Not 2= Lovel GRC: Pil-Laval
| redreasad «  MayoriDeputy Mayor as Chair
. +  PIU Cniaf Sacratery
*  PIU ProjectDeputy Project Manager
—————=| «  Safeguarde Speclalist {DSC) P = 1
| +  Conlractor's Representative record keeping
< 1'‘Woman and 1 Janjanali rep rve (If required) -
Not
redresnad 2 Lovel GRC; PCU-Loval
«  PCU Project Director (Chairparson)
" +  PCU Safeguards Personnel
+  Salgguards Specialist {PMCDC) 21 days P
o (=
*  PCU Secretariat
«  Project ManagerDeputy Project Manager from
concamed PilJ

Figure 6-1: Grievance Redressal System
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

7 ENVIRONMENTAL MONITORING

The environmental monitoring of the project includes field supervision and reporting of
project activities before and during the project construction and operation to ensure that the
works are being carried out following the approved design and that the environmental
mitigation measures are fully implemented following the EMP. A monitoring system will
be developed involving) front line monitoring ii) monitoring by the government line
agencies or independent monitors and iii) auditing through the involvement of government
agencies, donor agencies and independent auditors.

The project will prepare progress reports on EMP implementation and submit them to
relevant agencies on regular basis. The DUDBC will oversee the environmental monitoring
activities undertaken by the project. The construction and operation phase monitoring of the
mitigating measures will mainly consider the following impacts due to:

7.1.1 Construction Phase

Flooding risk, change in land use, change in hydrology and morphology of streams and
rivers; water, air and noise (vibration) pollution; solid waste; land intake and compensation;
reinstatement of damaged structures and services; crime and community stress; health,
safety and sanitation of the workforce and camps; archaeological and cultural sites and
chance finds; and traffic management.

Following indicators will be used to monitor the environment during the construction
period:

o Impact on public utilities
Impact on land area (ha): agricultural, vegetated area and wetland etc.
Determining safe zones for muck/spoil management
Number and type of plant species selected for bio-engineering
Details of the number of households affected
Description of structure to be relocated
Details of tree felling required for project implementation
Number and type of plant species selected for bio-engineering
Destruction of Existing crops,
Disturbances in water flow (surface and groundwater),
Reduction in soil water absorption
Effects on the beauty of the landscape
Areas prone to erosion and slope instability
Details of affected households
Description of affected flora and fauna within the proposed area
Wage determination
GESI
Conflict between the workers and the community
Air, water, sound and soil quality conditions
~e Health condition of locals and workers
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7.1.2  Operation Phase

The details of the monitoring plan will further include identification of monitoring
indicators, monitoring method, location, time and cost of monitoring and the accountable
agency for monitoring.

Following indicators will be used to monitor the environment during the operation period:
¢ Increasing consumption of natural resources,
o Community health conditions
« Sanitation condition around the project
State of waste management
¢ Air, water, noise and soil quality
Environment Monitoring Plan (EMoP) will be prepared and the monitoring plan will
incorporate information on 3 essential monitoring types along with self-monitoring required

during project construction and operation phase for physiochemical, socio-economic,
cultural and biological:

7.2 Baseline Monitoring

Baseline monitoring will be done before project implementation. The existing physical,
biological, socio-economic and cultural environment of the project implementation area will
be surveyed, monitored and recorded. Due to this, in the process of monitoring, it is possible
to know about the changes in the environmental aspect compared to the initial situation.

7.3 Compliance Monitoring

Under this, to ensure that the proponent has complied with the prescribed standards related to
environmental protection, the special indicators of environmental quality or the state of pollution
will be periodically or continuously monitored and recorded.

7.4 Impact Monitoring

Impact monitoring will be done during the construction and operation of the project. It
involves studying the actual impacts resulting from the project. Impact monitoring will
guide how to more effectively maximize positive environmental impacts and minimize
negative environmental impacts.

This will evaluate: (i) the extent and severity of the adverse environmental impacts as
compared to what was predicted, (ii) how effective the mitigating measures were and
compliance with the regulations and the (iii) overall effectiveness of the ESMP.

Table 7-1: Baseline Monitoring

I Parameters Monitoring

Agency

E

L
1 Socip economic and cultural Environment
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Parameters | Monitoring Monitoring | Location Schedule | Monitoring |
| indicators method | Agency
Occupation | Use of PPE, | Observation | Project Daily during the | SC,  PCU,
Healthand | waming and | and Affected construction Contractor
Safety caution sign | Discussion | Wards phase
fencing of the | with
construction Workers.
area. Review of
Records
Existing Lifestyle, Observation | Project Once prior to | SC, PCU
Social  and | prevalence of | and Affected implementation
Cultural social Discussion | Wards of the project
Practices, problems and | with Local
norms and | crimes, belief | People
values system
Local Transportation | Observation | Project Once prior to | SC, PCU
Infrastructure | option, and Affected implementation
distance to the | Discussion Wards of the project
nearest  bus | with Local
park People
Community | Types  and | Observation | Project Once prior to | SC, PCU
Health Incidence of | and Affected implementation
Prevalent Discussion | Wards of the project
Diseases, with of Local
Number  of | Health Post,
Health screening
Centers, report
mental health
prevalence
Local Major Observation | Direct Once prior to | SC, PCU,
Economy Occupation, and [mpact Area | implementation [ RUDP-
Market Area. | Discussion of the project MOUD
No of shops with  Local
People
Property Current rate of | Discussion Direct Once prior to | SC, PCU,
valuation land, current | with the | [mpact area | implementation | RUDP-
market local people of the project MOUD
valuation
Community | Major Ethnic | Observation | Projected Once prior to | SC, PCU
Structure Group, and areas implementation
Language Discussion of the project
with  Local
People
Agriculture | Total Government | Project Once prior to|SC, PCU,
production production of | record Impacted implementation | RUDP-
major crops ward of the project MOUD
Settlements | Number  of | Observation | Nearby Once prior to | SC,PCU,
composition | Settlement and Settlements | implementation | Municipality
Areas, Discussion | of  Project | of the project
presence  of | with Local | Sites
slum and | People
squitter B g, <
sefflements s e <
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Parameters | Monitoring Monitoring | Location Schedule Monitoring
indicators method - Agency
Biological Environment
MNatural Nests, larvac, | Observation | Project area | Once prior to | SC, PCU.
Habitat and | eggs, implementation | RUDP,
community ' of the project MOUD
Physical Environment
Land use | Land use area | Observation, | Projectarea | Once prior to | SC, PCU,
pattern Land cover implementation | RUDP,
maps of the project MOUD
Hydrology River  Bank | Canal Projectarea | Pre-monsoon, | SC, PCU,
and river | Erosion, observation Post-monsoon RUDP,
morphology | Sediment and Quarry and Monsoon MOUD
Load site
Surface pH, Water Projectarea | Once prior to | SC, PCU
Water Temperature, | Sampling, implementation
Quality TDS, EC, | Lab Testing of the project
TSS, TS, DO, | and but not in the
Oil and | Comparison monsoon.
Grease, CL-, | to Standards
CL2Z2, Total
Alkalinity,
Total
Hardness,
Calcium
Hardness,
Magnesium
Hardness,
Fet+, NO3,
K+, Nat, As,
Total Arsenic
Air Quality TSP, PMIOQ, | Field Projected Once prior to | SC, PCU
PM2.5, So,, | Sampling area implementation
NO,, CO of the project
Noise  and | Noise Level | Observation | Projected Once prior to | SC, PCU
Vibration (decibel) and area implementation
) Sampling of the project .
Solid waste Presence  of | Field Projected Once oprior to | SC, PCU
solid  waste, | observation, | area and | implementation
local solid | discussion around of the project
waste with the
management | local people
practices
Soil quality | pH, organic | Soil Construction | Once prior to | SC, PCU
matter, sampling Sites implementation
Nitrogen (N). | and Lab of the project
Phosphorus testing
(P),
Potassium(K),
Zinc (Zn),
&
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’TegiO“af ?‘6\?.“:

T s indicators method e B Agent
Disaster Flood Discussion Once prior to | SC, PCU
occurrence, with the implementation
waterlogging | local people of the project
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7.5 Estimated Monitoring Cost
The management responsibility for the environmental monitoring is transferred to

Supervision consultant, PCU/ DUDBC. The project can be hired by independent consultant
for monitoring the implementation status of proposed mitigation measures and to suggest
further improvement measures for better environment friendly construction activity.

Table 7-4: Cost of experts for Environmental Monitoring during project
implementation

Y- | Necessary Experts and:ﬁgﬁf\}isions Months | Total
1| Environment expert 4 | 200,000 | 800.000
2 Social expert 4 | 200,000 | 800,000
3 Biological expert 1.5 | 100,000 150,000
4 Biological expert will stay in field
for 20 days in total, Environment
and social experts will be staying
for 40 in the fields, and the per-day
Accomodation+Fooding + cost is NRs.
transportation 5,000. (2*40*5.000) + (20*5,000) 500,000
54 Water test 16 8,000 | 128,000
Sound test 16| 8000| 128,000
Lab test Air test 18 | 25,000 450,000
6, Stationery Lump sum 20,000
Total 2,926,000

7.6 Self-monitoring

The proponent of the project, PCO, WUC, as specified in Rule 45 of the Environmental
Protection Regulations, will self-monitor the impact on the environment during the
construction and operation phases every six months and submit the report to the DUDBC/

. MoUD. For this purpose, the proponent will formulate an annual monitoring plan each year.
Based on this plan, the necessary human resources and expenses will be accounted for, and
the annual budget and program will be approved by the department of urban development.
The self-monitoring report will be prepared by the proponent using the template below
approved by the Ministry of Forest and Environment (MoFE):

Summary of Report

Abbreviations/Acronyms
Table of Contents
Chapter [: Introduction
Background
Objectives
Methods/Methodology of the study
Chapter [I: Observations and Results
_Chapter [11: Conclusions ¢ ¥
Annexes’” ".. ! 5
Lab Repert:”
Photderaphs” -
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[EE of Bus Terminal Project in Lumbini Sanskritik Municipality

Other related information

Table 7-5: Self monitoring cost

2| Yearly (3= S FfRaté ~ | Total (NPR) | Remarks

R | Requirement | o e 1
Environmentalist 4 times

2 times 100,000 400,000 in 28

months

Lab Test Air, Water, Sound quality check in | 200,000

| station (per NPR 50,000)

4 times for total project time

(50,000*4)
Stationary, Print, | Lump sum 50,000
other
miscellaneous
Total [ 650,000
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8 ENVIRONMENTAL AUDIT

According to 12(1) of the Environment Protection Act, 2076, Within six months after 2
years of completion of the project/operation of the project, DUDBC will conduct an
environmental audit. This audit reflects the past and present environmental conditions and
the effectiveness of mitigation activities.

The types of environmental audits are as follows:
a) Decision-level audit
b) [mplementation audit
c) Performance (Effectiveness) audit
d) Project impact audit
¢) Predictive technique audit
f) EIA process audit
8.1 Organizations Involved in Environmental Audit
Generally, three parties are involved in the environmental auditing process:
a) The Auditor: The entity conducting the review

b) The Auditee: (The concerned project proponent: Department of Urban
Development and Building Construction)

¢) Third Party: (Independent observers or consultants)

8.2 Classification Based on Voluntary or Mandatory Participation

Based on the nature of the involved institutions or requirements, audits are categorized as:
a) Internal Audit
b) External Audit
¢) Mandatory Audit

d) Voluntary Audit
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The report should follow the structure below:

Chapter 1 Executive Summary
Chapter 2 Audit administration and Work description, Details of the
interview, interviewee, project site, and methodology should be
included in the section. Inclusion of data and explanation related
to environmental monitoring and auditing.
Chapter 3 Full Audit Description
Chapter 4 Project related recommendation and corrective action
Annex Related data and description
Technical Environmental expert, Sociologist, Biodiversity expert,
manpower required | transportation engineer, Project related specialist
for the auditing
team |
Checklist for
environmental
auditing
o
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9 CONCLUSION

The proposed Bus Terminal Project is environmentally feasible and socially beneficial, with
no significant long-term adverse impacts anticipated on the physical, biological, or socio-
economic environment, provided that recommended mitigation measures are effectively
implemented. The project aims to enhance the regional connectivity and provide modem
facilities to the visitors of the Bus Terminal. Most potential impacts are expected to occur
during the construction phase and can be minimized through proper planning,
environmentally responsible construction practices, effective drainage and waste
management, and strict implementation of the Environmental Management Plan (EMP).
The project through its components like: Parking zone, terminal zone for passengers, solar
energy, automated ticketing facilities, charging stations, shops, resturants, retaining
structures, storm water drain, diverted canal and landscape aesthetics will support
sustainability, and feasibility of the project.

The project will proceed with strict adherence to proposed mitigation measures, continuous
environmental monitoring, active participation of local communities and stakeholders, and
coordination with relevant authorities to ensure compliance with environmental and social
safeguards for long-term sustainability.
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Annex 14 Approved Terms of Reference (ToR) Letters
Annex 15 Comment Matrix

134



1EE of Bus Terminal Project in Lumbini Sanskritik Municipality

ANNEX 1: Project Information

Annex 1.1: Catchment delineation of Telar River

oy
.;




a)js abejuaH PHOM lujquInT ~

e —_— -
Wwog6-8ourisig _ 4 14

- ]
i

S BB PHOAA TUIquinTg woay vaae 3afoad jo sduesi(q 17| Xxouuy

Anedoiuniy yiLnsueg riquin i 1afoxg [EuILd |, sng jo g3|



LEl

|
5
“1eun e
T.BJ:,-

‘ N

uepd [esm L1uostw UO)S (¢ XoUUy

Ludiaiuny puuysues wiguny u pafolg [euiuuia g sug Jo gai



1EE of Bus Terminal Project in Lumbini Sanskritik Municipality

W
e

-1}
B3
L]
ir

EEfEA W T MmO

LR EaEIDE F @U@

L R LR L

i

LA ] ‘-ﬂ“dz o anen L=

welos awos o ar |

1-.
L e L R L

|
- T I - Pl pew &

| arl|resdedamun] wva

Ticigs 2 (B-3.0m}

wi | owal @A o oufaes

Open Channet L-140m

o melwpsdndon e

el SIS

- ]
| , T wE| =on o A o B t+ N
| - s I

N 3 B N e 1 T

R Bt -cJ aAEAe T

LR L A ﬁJWtI-k’ﬂf”.

Mepe s Gnasy tamy 0wt

4 pbenbgetion T ¥ ..'.'._.4 e

rcw T

Annex 1.4:5 New Canal Plan and Profile

Cons 1 ”cl'\ﬁe

n &
- 'y

1 b O O
'z 0N 7 L
%, /”a, "Urpan pes® RIS

o, & "Oumenlaﬁ“ P
"nl’ve\nﬂm
e Courgination

138



[EE of Bus Terminal Project in Lumbini Sanskritik Municipality

-

Annex 1.5: Dominant Soil found in Lumbini Sanskritik Municipality as per FAO's
SOTER data
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ANNEX 2: LAB REPORTS

Annex 2.1: Air Quality Report

lumbial Agro Environment lab Pyt. Ltd.

Rolping ths Regd Mo.; 233602/077/078
247 230/083)opy Semmat-12 ém s aepant
iy Issued Date: 2082-03-11
Quality Test Report
Emry No.: LAEL-512-2082 Sample Type: Ambient Alr
Name of Project: Bus Terminal In Lumbinl-Sanskritik Manicipality Sampling Date: 2082-02-29
Address: Ward no, 10, Lembini Sanskritik Municipality, Rupandehi Sampling Hours; 24 hours
Study Site:Temple, School , Medittion centre , Small settlement Date completed: 2082-02-30
Device: GT1 151, GTI FPS-375 (High Volume sampler) Location (GPS): 27.476565°N & B1.295068°E
Sampled By: LAEL-field person
B | aeemiters | e 0'\’,’:;:‘ y su.a.i'?af.ﬁ.?,‘:ﬂ'm rerd Remarks
Eavironment. 2012} (jeg/m’)
1 TSP gm) 3581 30 Within the limit
2 PMI0 (Hgm’) 638 0 Within the limit
3 PM2S (igim’) 382 ) Within the limit
3 S0; (ag/m’) | Not derected 70 Within the fimit
[ NO; (ng/m’) | n2 80 Within the limil
o co Ppm i I [ 10 Within the limit

Bicag L2 M5 Eov. 5d
The ¥ repont ks not subjected to any kind of edveruement end publication purpese. The report Is mot subjected to any lepal actions or
court evidences. The results of parometens refer only to the tested somples.
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e Jssucd Daie: 2082-0)-11
QuéﬂxTest Report
Eniry No.: LAFL-512-2082 Type ol Sound Level
Name of Projeci: Nus Terminal in Lum bis i-Sanskritlk Municl Date: 2082.02-29
Address: Ward no. 10, Lumbini Sanshritik Municipality, Rupandehi Date completed: 2082-02-30
Study Site:Temple, School , Meditation centre , Small seitfement Location (GPS) : 27.476559°N & 83.295122°E
Sampled By: LAEL-field person il
Devico:SL-1352 Run Time: 28 hrs
| Basic Functions
Accuracy +1.44B
Resoluti 0.1d8
| Frequency Range 13-8Kiz
Dynamic Range S0dD
Level Range Low:30-80dB _ Medium:50- 10040
High:80-130dB_Awto:30-130dB .
Time Weighing FAST (125ms) SLOW(13)
Deseription Sound Level (dB) Guideline value for Residential aren
Equivalent Noise fevel ( Day ) 51 55
Eguivalent Naise Level { Night) 36 45

Day devotes 7:00 hanrs to 27:08 hours
Nighs domaies 22:00 howrs to 7:00 hours

BScAg BscAg MSe Env, §d
The latoratory report Is mol subjected to any kind of od\ d pubi pose. The report & not subjected to any legal ections or
court evidences. The resuiis of parameters refer only (o the tested sompies.
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Annex 2.3: Water quality Report

lumbini figro Eavironment lab Pvi. ttd.

Y
s qftarft it graTTeiE ETe . e
5o %ﬁ‘ 3‘% Regd No.: 239602/077/078
Ry LBOSoR 4 a8 Suewat-12. S
2 Issued Date: 2082-03-11
fiﬁsmv Test Report
Name of Project: | Bus Terminal in Lumbini- Lab Cade: LAFL-512-2082
Sanskritik Muonicipality =
Collector: Farendr Gupta onz Ward 10 of Lumbini-Sanskritik Municipality
Source: Surflice waler Sampied By: Laborstory
| Ssmpling Date: 2082-02-.29 Test Performance Date: | 2082-02-29 10 2082-03-02
Receipt Date: 82-02-19 GPS Location: 27.474388°N & 83,294929°E
Sn Cacegory Pararmatars Method Oberved Valua
1 BH 4500 WAL APHA 13 Eitlan 73
1 Temoerairure, 'C 29508, APHA 27 £dition w7
3 e, Total Dissoberd Soid, TOS (Mgl 2540 € APMA 23" Edition 0
4 Tlactrical Conductivity, EC tpS/om) T340 C APHA 237 Edition 0
H Tota! Surpended Soid, T35 [mg/L) 2540 €. APHA 2T Edition L]
6 Total Sobids, TS [mg/L) 1540 C. APHA 15 Edition [H
U Dissohved Cuygen, DO [ma/L) 45000 G. APHA 23" Editian 584
B 0d and Grease, |ma/ll S5708. APHA 2T Edition 389
3 Chioride, O [mp/1) €500 B. APHA 23" Edltion 132
10 Chicrine, O2 (mg/t) #5000 G. APHA Z3rd Edition 5664
1 Total Alkafimity (mgiL) 3208 APHA 1Y Edition 175
12 Chemical Total Hacness mig/l. , 33 £200,) 2340C. APHA 23" Edition 165
11 Calciusm Hardness (mg/L. #s C3C0,) 40 C APHA 13 Editlon %0
1" Magneshum Hardness (mg/L. as Ca00y) 40 C APHA 23 Edition B
15 ron Fees (mg/l) 3500-Fe il 2340 C APHA 13 Edition 194
% Matrate (NC3-L (mg/\) AS00-NO03-C. APHA 23rd £ditian 19.39
” Potrsgum (Kol (mg/) F300- Ma B APHA 2364 Ldition 3
1] Sodlum (Nas), (mgh) 2900- K 0 APHA 23+d [ition 1
12 ananle Asfmg/l) 500 As B APHA 13rd Edviion —0.006
F'] Micro- Slodogical Total Calform, ICFU/100 S22 8 APHA 13rd [dition N
A .
/%- ] Sedo Pratey

BicAg
The labioratony report I3 At subjected to ony kind of odvertis tand p
Cowrt evidences. The resulrs of parameters refer aniy (o the mrcdump!n
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Enw. Sl
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

ANNEX 3: HH SURVEY OF DIA OF BUS TERMINAL PROJECT
The HH survey was conducted in Jestha, 2082, HHs, whose houses or lands, are near the

project area were surveyed. Convenient sampling was used to find the sample from the
population, which comprised of the people residing or owning lands near the project site.
The maps, questionnaire, the list of the respondents, and some images are given below.

Annex 3.1: Map of Direct Impact Area

Impact area of Bus terminal
Wiite a destription for your mag :

The project influence area and the impact area are delineated based on the field conditions
and nature of project development using the similar past experiences of the experts involved
in the [EE process. Based on the environmental impacts of the project, the project affected
areas are classified as the following table:

Table: Categories of project influence and impact area

Directly It includes the construction areas of project activities and normally the
Impact Area vicinity within 150m of the project is considered as the Direct Impact
(DIA) Area (DIA). It also includes the ancillary structure sites camp facilities

area, excavation area/quarry sites and stockpiling sites including their
access components.

Indirect It includes the immediate areas of construction with moderate and low

Impact Area impacts, such area covers area beyond the DIA. Therefore, ward

(11A) number 10, Madhubani of Lumbini-Sanskritik Municipality is
considered to be the Indirect Impact area. (1IA)

Zone of It includes the area that can be impacted excluding the direct and the

[nfluence indirect impact areas. Here, Lumbini-Sanskritik Municipality and

(ZOI) Mayadevi RM is considered to be the zone of influence.
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Annex 3.2: Questionnaire for Household survey
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Annex 3.3: List of People surveyed in DIA

S.N Name Gender | Permanent Location

1 Bikas Yadav Male Lumbini Sanskritik-10, Madubani
2 Buddhi Ram Harijan Male Lumbini Sanskritik-10, Madubani
3 Muneshor Dhobi Male Lumbini Sanskritik-10, Madubani
4 Fulmaya BK Female | Lumbini Sanskritik-10, Madubani
5 Susma Gurung Female | Lumbini Sanskritik-10, Madubani
6 Uddhav Karki Male Lumbini Sanskritik-10, Madubani
7 Sukraprasad Yadav Male Lumbini Sanskritik-10, Madubani
8 Maniram Male Lumbini Sanskritik-10, Madubani
9 Bring Bihari Nau Male Lumbini Sanskritik-10, Madubani
10 Dipak Chhetri Male Lumbini Sanskritik-10, Madubani
11 Taulan Harijan Male Lumbini Sanskritik-10, Madubani
12 Bir Bahadur B.K Male Lumbini Sanskritik-10, Madubani
13 Gobinda Prasad dhobi Male Lumbini Sanskritik-10, Madubani
14 Sankar Yadav Male Lumbini Sanskritik-10, Dinguwa
15 Bikram Prasad Lodh Male Lumbini Sanskritik-10, Madubani
16 Sabita Khadka Female | Lumbini Sanskritik-10, Madubani
17 Prem Bahadur Bhusal Male Lumbini Sanskritik-10, Madubani
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Annex 3.4: Photos of Household Survey
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[EE of Bus Terminal Project in Lumbini Sanskritik Municipality

Annex 6: PUBLIC HEARING INFORMATION
Annex 6.1: Public hearing notice published in Butwal Today
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Annex 6.2: Photos of Information Dissemination for Public hearing
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Using local social media group for Pasting public heaing notice at public

information dissemination

Annex 6.3: Photos of Public Hearing conducted on 15th Kartik, 2082 at Madhubani
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Participants giving feedback during the public hearing
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LEE of Bus Terminal Project in Lumbini Sanskritik Municipality

ANNEX 7: PUBLIC NOTICE FOR PREPARATION OF IEE
Annex 7.1: Public Notice Published in (Butwal Today)
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Dissemination of Rublic notice for IEE nrcﬂaration

Lumbini Cultural Municipality
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Annex 7.3: Dissemination of public notice for IEE preparation at public space
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Annex 8: Land ownership clarification
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Annex 9: Quantity of major construction material

Description

Unit

Total
Quantity

Excavation in foundations in all tvpe of soils for foundation, trenches. footing,
pits etc. to the required depth including dewatering by manual cr mechanical
means ete, as per specifications with all contractor’s own machinery and
equipment's, providing crossing of track, shoring, strutting, timbering and
bulttressing with appropriate materials and all such mcasures necessary to retain in
position the sides of the foundation pit and including refilling the excavated
material with watering. ramming. leveling the site and disposing off the
surplus/unusable earth to outside the construction premises, etc. all complete as
per drawings. specifications and instructions of the Engineer.

Cu.m

404.83

Earth cutting in site using 0.8 cum capacity hydraulic excavator, in all kind of
soils (soft & hard dis-integrated rock but excluding hard rock) including lift and
stacking the excavated material at least 50 m from the edge of excavation as per
design drawing, specifications and instructions of the Engineer, all complete
(Measurement for footing of building shall be taken as per drawing).

Cu.m

4220.70

Removal of unserviceable soil including excavation, loading and disposal

Cu.m

254035

Back filling in foundation and sides of foundation with approved soil obtained
from the excavation at site and stacked at site or brought from outside in layer not
exceeding 135 cm thick (compacted thickness) including transportation of soil,
spreading in required line and level, sprinkling water, ramming, compacting with
mechanical rammers, testing, etc.. all complete as per drawing, specification and
instructions of the Engineer.

Cu.m

2559.80

Formation of ground as per excavation, loading, transportation and unloading of
s0il from 4.8 km away borrow pit as per Drawing and Technical Specifications.

Cu.m

25917.28

Formation of embankment, providing, laying, spreading and compacting
embankment with cutting material and compact to the required density as per
Drawing and Technical Specifications. [Mechanicall Means]

Cu.m

29088.78

Providing and laying uncoursed hand packed Dry Rubble Stone soling in
foundation, under floor plinth without any special dressing of stone including
filling interstices with suitable quarry waste or stone chips or quarry sand,
watering, compacting using appropriate mechanical compaction means with all
contractors materials, handling, placing etc. all complete as per drawings,
specifications and instruction of the Engineer. The complete item including all
lead & lift.

303.94

Supplying and filling sand in floor by sprinkling of water and compaction by
labour including lead from 30 m distance as per drawing specification and
instruction of the Consultant/Engineer all complete.

Cu.m

43.54

Providing and laying first class chimney fired brick one or more brick thick wall
in cement mortar 1:6 (| cement : 6 coarse sand) in foundation up to ground floor
including the cost of single or multi stage scaffolding, soaking bricks, curing,
raking joints, provision for recesses, openings, toothing etc., all complete as per
drawing, specifications and instructions of the Engineer.

Cu.m

327.39

Providing and laying first class chimney fired brick one or more brick thick wall
in cement mortar 1:4 (| cement: 4 coarse sand) above ground floor including the
cost of single or multi stage scaffolding, soaking bricks, curing, raking joints,
provision for recesses, openings. toothing etc., all complete as per drawing,
specifications and instructions of the Engineer.

Cu.m

615.84

Laying of Stone masonry upto 5m height by providng Block Stone in 1:6 Cement
Sand Mortar complete, all complete as per drawing, specifications and
the Engineer.

Cu.m

956.39
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Providing and laying machine mixed Plain Cement Concrete of nominal mix
1:2:4 (1 cement : 2 sand : 4 coarse aggregate ) for leveling course in foundations
and under floor of building. etc. in all level with broken stone aggregate of size
not more than 25 mm of approved quality including formwork wherever
necessary, dewatering, batching, mixing, transporting, placing, compacting,
curing, including all lead and lift, etc. all complete as per drawings, specifications
and the instructions of the Engineer.

Cu.m

350.88

Providing and laying in position machine mixed and machine vibrated cement
concrete of mix [:1.5:5 (1 cement: 1.5 sand: 3 coarse aggreagate) M20 grade for
reinforced cement concrete work using approved cement with 20 mm graded
machine crushed stone aggregate of approved quality in various locations and
heights including transportation of concrete to site of placing, compaction,
finished to required line and level, protection and curing, etc. all complete as per
drawings, specifications and the instructions of the Engineer, but excluding the
cost of centering. shuttering. and reinforcement all complete as per drawings,
specifications and instructions of the Eneineer.

Cu.m

1117.64

P.C.C. in 1:1:2 (M25) work for for reinforced cement concrete work with
approved quality of cement and sand and crushed stone aggregate including
mixing laying,curing etc all as per instruction and specification all complete.

Cu.m

88.78

Providing and fixing in position Fe 500 steel reinforcement of various diameter
confirming to relevant IS code in R.C.C. works including straightening, cutting,
bending, binding with 20 SWG annealed wire for tying the reinforcement bars at
each junctions (binding wire shall not be measured separately) including all waste
and cut pieces, provision [or adequate numbers of spacers, chairs, providing and
placing cement mortar (1:1) cover blocks to keep the bars in intended position at
all levels all complete as per drawings, specifications and instructions of the
Engineer. (Authorized lap length and for the bar length exceeding 10 meter in
length shall be measured for the payment).

Kg

13%004.83

Providing and fixing tubular roof trusses with rafters, purlins, wind ties, brackets
etc., made with medium class mild steel tubes and mild steel sections of required
sizes, including hoisting, fixing in position with MS bed plates, shoe angles,
anchor bolts etc., and concrete grouting, concreting nut bolts, fabrication, fixing
and treated with two coats of anticorrosive paints all complete as per drawings,
specifications and instructions of the Engineer. Rate shall include preparing shop
drawings, obtaining Engineer's or Client's approval, supplying, fabricating,
delivering at site, hoisting and fixing in position, temporary staging, preparation
of surface, applying Zinc chromate/Phosphate primer of one coat before and one
coat after erection including two coats of synthetic enamel paint of approved
make and color etc. all complete as per drawing, specification and instruction of
the Engineer.

Kg

2161246

Subbase: Providing, laying. spreading, levelling and compaction of granular sub-
base on prepared surface, mixing at OMC, and compacting to achieve the desired
density, all complete as per drawings and technical specifications (SS-12.1).

cum

832.74

Base: Providing and laying Crusher Run Macadam on a prepared surface,
spreading and mixing. watering and compacting to form a layer of Base
Course as per Drawing and Technical Specifications (8§-12.7). [Mix in place
method, 45 mm down]

cum

805.31

Providing and laying 40 mm thick asphalt concrete using crushed aggregates of
specified grading, premixed with bituminous binder and filler all complete as per
specification (S5-13.6). drawings and instruction of Engineer appointed by PCO.

cum

222.05
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ANNEX 10: RECOMMENDATION LETTER FROM THE MUNICIPALITY
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

ANNEX 11: Hydrological and Geological Analysis Summary

ANNEX LL.1: Hydrological Analysis

1. Background:

The ADB funded WUC project, going to be implemented in nine municipalities of Nepal
has multiple sub-projects. One of the sub-projects is a Bus Terminal in Lumbini-Sanskritik
Municipality which is located at the Nepal-India border in Lumbini District in Lumbini
Province. The Lumbini-Sanskritik Municipality has allocated a particular parcel of land
within the Municipality for this purpose: the land is located at the lefl bank of an abandoned
irrigation cana! originating from Telar River. The irrigation canal begins at latitude 27.49°
north and 83.30° east. The approximate size of the trapezoidal irrigation canal is 5 m wide
at the bottom, 8 m wide at the top and 3 m in depth with canal bed slope ranging from about
| to 2%. Based on the map study. field verification, and interaction with the local residents,
the canal was dug several decades ago to irrigate agriculture lands. However, with no
maintenance for decades, road construction across the canal, and changing land use
(agriculture lands turning into urban seitlement) in the south side of the canal, the canal has
been filled up with soil, dirt and dried bushes at some sections about 200 meters south of
the proposed bus terminal site, and hence the canal is no longer in use.

A large section of the canal embankment at the north-west corner of the bus park site has
been breached and created its own path along the north side of the bus park site to join a
local ditch in the east side which drains to Koilihawa River; a new road has been constructed
above the ditch with a box culvert to drain the water coming from the irrigation canal to the
ditch during rainy season. The canal water flows close to the north boundary of the bus
terminal site. A few houses have been constructed just across the north boundary of the bus
terminal site,

Construction of a bus terminal at the proposed site will provide better transportation
management facility to the Lumbini-Sanskritik Municipality. The DUDBC has entrusted the
Consultant to develop a technical design of the Bus terminal to ensure year-round operation
of the Bus terminal, avoid inundation of the Bus terminal in rainy season, and safely divert
the water coming to the bus terminal from the irrigation canal by constructing a new canal
along the north-boundary of the Bus terminal.

The Consultant has prepared a draft design of the Bus terminal with all the necessary
components including a provision of elevating the Bus terminal arca by up to two-meter to
prevent inundation, link the Bus terminal with the Madhubani-Lumbini road in the east side
at the same elevation (current ground elevation of the Bus terminal is lower than the road
elevation), and a canal running along the north boundary of the Bus terminal. This section
coyists of the hydrological aspect of the design of the Bus terminal. with focus on potential
igindatio Bus terminal during high intensity rainfall, necessity and adequacy of the
;éposc raulicedesign to safely pass the water in high intensity rainfall event and
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the effect of the canal on the private land and houses located across the north boundary of
the Bus terminal.

2. Location and Sources of Water:

The Bus terminal is located 1.6 km south of Taulihawa Road and 1 km east of eastern
boundary of the Lumbini Development Trust Area. The east boundary of the Bus terminal
is along the road linking Madhubani with the Lumbini-Sanskritik Municipality Office
building in Lumbini Bazar. The distance from the starting location (latitude 27.49° north
and 83.30° cast) of the irrigation canal to the Bus terminal is 1463 m. The primary source
of water coming to the Bus terminal is the Telar River. The irrigation canal brings water
towards the Bus terminal, and since the canal is blocked about 200 m downstream from the
Bus terminal, the water in the canal is diverted to the Bus terminal through a breach in the
embankment at the north-west corner of the land allocated for the Bus terminal. The water
coming to the Bus terminal flows in the east direction along the north boundary of the Bus
terminal and is eventually discharged to a local ditch connected to Koilihawa River.
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I£E of Bus Terminal Project in Lumbini Sanskritik Municipality

Figure 1: Catchment delineation of Telar River at irrigation canal junction, Lumbini

Sanskritik Municipality

The MGHydro software was used to delineate the Telar River catchment at the junction of
Telar River with the irrigation canal. The Telar River catchment is elongated in shape from
north to south dircction, as shown in the figure 1. The total catchment area of Telar River at
this location is 50 km*. Major portion of the catchment is covered with agricultural fields,
as shown in figure 2; the change in land use in Telar River catchment is provided in table 1.
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Figure 2: Land use change in Telar River catchment from 2000 to 2020 .
Table 1: Land usc change in Telar River catchment from 2000 to 2020
Lgnd Cover Type Area in 2(:3:; Aresin 2.%’“0; v Change
Cropland 40 43 7%
Built-up 50 66 3%
Dense short vegetation 6.9 25 -63%
Tree cover 24 23 -5%
Open surface water 01 0.5
Wetland + dense short 05 0.1
vegetation

Source: GLAD: Giobol Land Cover and Land Use Change, 2000-2020 (Popatov et al. 2022)
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

The average annual precipitation over the Telar River catchment is 1.550 mm/year. Some
of this water leaves the watershed surface via evaporation and transpiration, or the loss of
water from plants. Annual evapotranspiration is estimated at 646 mm/year. The
basin climatology, or the monthly average precipitation and evapotranspiration, is shown
in Figure 3.

Precipitation [__] Evapotranspiration
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Figure 3: Telar River catchment climatology: monthly average precipitation and evapo-
transpiration over the catcament

A significant portion of the water during high flood flows downstream in the Telar River
from the junction with the irrigation canal. However, since the junction between the Telar
River and the canal is ungated, some portion of the flow is diverted to the irrigation canal
and eventually ends up at the Bus terminal.

Table |: Summary of the Telar River catchment at the Bus terminal

Catchment Area: 50 km’ River Length: 22.97 km
Highest River Elevation: 145 m Lowest River Elevation: 116 m
Average River Slope: 0.1%

3. Excess Water Management Options at the Bus terminal:
Three different options were considered to address the excess water management issues.

Option I: Since the irrigation canal is already blocked and no longer in use. the canal can
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Stopping the water from entering into the irrigation canal will prevent the proposed bus
terminal area from flooding since only water coming in the bus terminal is the rainwater
over the Bus terminal area, which can be addressed by constructing a small side canal along
the periphery of the Bus terminal area. This option will be financially efficient, However, at
this stage of the project design, this option is perhaps beyond the scope of work.

Option II: {f Option [ is not possible what some reason, repair the breached embankment
and clear the blockage in the irrigation canal. This will prevent the water from the irrigation
canal entering the Bus terminal, and the downstream agricultural areas will have access to
water. [f this option can be implemented, the Bus terminal will not need large canal to drain
out the water coming to the Bus terminal from the irrigation canal.

However, since the area downstream of the Bus terminal has been urbanized with large
settlements and road network crisscrossing the area, and the irrigation canal has been
abandoned for several years, implementing this option may be a challenging to the
Municipality. Also. at this stage of the project design, this option is perhaps beyond the
scope of work.

[f Option [ or Option Il can be implemented the canal size in the Bus terminal can be reduced
significantly.

Option ITI: If the Option [ or Option I1 cannot be implemented cannot be implemented for
some reason, then the canal design in the Bus terminal should be able to drain out the
maximum flow coming to the Bus terminal from the breached section of the irrigation plus
the water flowing from the adjacent agricultural lands to the Bus terminal.

Based on the discussion with the locals and other officials concerned. the Option I or Option
Il are unfeasible. The Consultant designed the canal within the Bus terminal to cater to the
requirement of draining all the water coming to the Bus terminal from the irrigation canal.
The following section deals with the hydraulic analysis of the canal within the Bus terminal.

4. Hydraulic Analysis of Bus Park:

The hydrological analysis of Telar River is complex. The river water is diverted for various
purposes at different locations upstream of the Bus terminal. During high flood the water
from neighboring catchments enters the Telar River, and vice versa, due to multiple
crisscrossing canals, and very flat nature of the catchment (average river slope 0.1 percent).
The reliability of the flow analysis with assumption of natural hydrological river flow with
natural conditions will be low. The Telar River catchment is ungauged. there are no
hyd loalcal or rnetcorologlcal stations wuhm the catchment. ThL high vcoctatlon growth

licates the magnitude and velocity.of ﬂood flow in the canal.
glhe canal entering the Bus terminal will not be reliable.
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

As such, the hydraulic analysis of the Telar River and the irrigation canal is conducted for
the worst-case scenario of the irrigation canal flowing full at the Bus terminal site. [f more
water enters the irrigation canal from the Telar River, it will overflow the canal
embankments at the upstream site and will not enter the Bus terminal. The details of the
calculations of the velocity and discharge in the irrigation canal, when the flow in the canal
is full, are given in table 2.

Table 2: Details of the calculations of velocity and discharge in the irrigation canal at full
capacity

Bottom width 5 m | Slope 0.0055

Depth 3 m | Manning's n 0.145

Top Width 8 m | Wetted perimeter 11.71 m
Flow Area 19.5 m® | Hydraulic Radius 1.67 m
Distance 300 m | Velocity 0.72 m/s
Head drop 1.65 m | Discharge 14.02 m’/s

As shown in table 2, when the canal is in full capacity. the discharge in the canal is about 14
m?/s. The Consultant designed the concrete canal in the Bus terminal area to safely discharge
the full capacity flow from the irrigation canal. The following is the summary of the
calculations of the conveyance capacity of the canals in the Bus terminal in the open canal
part and in the box-culvert part.

Conveyance capacity of the culvert designed to discharge water coming to the Bus terminal
from the irrigation canal:

Open Canal Part 1:

Size: 3.6 m x 3 m (No. 5 + 6.9): Figure 5-9

Canal length: 106.9 m; Slope: (93.8-93.6)/106.9 = 0.002
Manning’s n = 0.035; Velocity: 1.33 m/s: Q= [4.5 m/s

Closed Canal Part 2:

Size: 3.3 m x 3 m (No. 7); Figure 5-9

Canal length: (140.0-106.9) m = 33.1 m; Slope: (93.6-93.5)/33.1 = 0.003
Manning’s n = 0.035; Velocity: 1.56 m/s; Q= 14.1 m%/s

The comparison of the flood discharge in the worst-case scenario of the earthen irrigation
canal (connecting Telar River with the Bus terminal) flowing full (14.02 m?/s) and the
conveyance capacity of the designed concrete canal in the Bus terminal (14.5 m%/s in the
open canal part and 14.1 m%/s in the box culvert part) shows that the designed canal is able
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In the case of extremely high intensity rainfall events, the irrigation canal will overflow and
spill over in the agricultural ficlds in the upstream side of the Bus terminal. The discharge
from the irrigation canal to the Bus terminal in such a situation will still be 14.02 m%/s.

The canal inside the Bus terminal premises is designed with concrete structure, and the canal
size, shape and slope are designed to be able to safely carry the flood flow entering the Bus
terminal area from the irrigation canal, the construction of the canal alignment along the
north border of the Bus terminal area will have no negative consequence to the private land
and the private houses constructed near the north border of the Bus terminal.

5. Conclusions:

The following conclusions are drawn based on the hydrological/hydraulic analysis of the
flooding and inundation potential of the Bus terminal site and the adequacy of the canal size
to safely discharge the flood water coming to the Bus Park area from an abandoned irrigation
canal.

|. The maximum flow carrying capacity of the exiting irrigation canal is 14 m*/s. If
more than 14 m?/s waler enters the irrigation canal, it will overflow in the upstream
side of the Bus Park.

2. The hydraulic evaluation of the designed canal inside the Bus terminal is able to
safely discharge the flood water entering the Bus terminal area from the irrigation
canal. The conveyance capacity of the canal is 14.5 m’/s in the uncovered part of
the canal and 14.1 m?*/s in the box-culvert part of the canal.

3. The construction of the concrete canal along the north border of the Bus terminal
will have no negative consequences (structurally) to the private land and private
houses constructed near the north border. A boundary wall at the north end (left
bank) of the canal is designed to be constructed (Figure 5-9); this wall will prevent
people or materials falling into the canal.

ANNEX 11.2: Geological Analysis

For the Bus Terminal site, the soil investigation revealed a stratigraphy that begins with layers
of silty clay at the surface, which are soft to medium stiff, underlain by stronger deposits of
medium to coarse sand mixed with gravels. Boreholes were drilled to depths of 1215 meters,
and groundwater was encountered at relatively shallow levels, around 2.5 to 3.5 meters below
ground. Standard Penetration Tests (SPT) were carried out, with values corrected for
overburden pressure and standardized to N60, showing that soil strength increases with depth.
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Google image of the project area with bore hole locations

The bearing capacity analysis indicated that shallow foundations can be safely designed, with
calculated safe bearing capacities ranging from about 120 to 176 kIN/m? for isolated footings
depending on their size and depth. For raft foundations, the allowable values were slightly
lower, around 105 to 154 KN/m?. A sample calculation for a 3x3 m footing at 1.8 m depth
yielded a safe bearing capacity of approximately 126 kIN/m?2.

Seismic considerations were also addressed: the site lies in a moderate hazard zone with a
seismic factor of about 0.3g. Liquefaction analysis confirmed that the soils at the Bus Terminal
site are not susceptible to liquefaction under expected seismic loads.

Recommendations for construction include maintaining excavation slopes at about 45° for
stability, filling any soft pockets with granular material, and ensuring proper compaction
during backfilling. The site has been classified as Soil Type D — Very Soft Soil Sites under
NBC 105:2020, which guides foundation design parameters.

[n summary, while the Bus Terminal site has softer clay layers near the surface, the underlying
sandy strata provide adequate strength. With adherence to the recommended bearing
capacities and construction practices, the site is suitable for safe foundation design and
development.
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IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

ANNEX 12: EMERGENCY RESPONSE PLAN

The proposed Bus Terminal Project at Madhubani, Ward No. 10 of Lumbini Sanskritik
Municipality, is being developed under URLIP to improve local and regional transport
services. The terminal will include bus bays, parking, ticketing counters, waiting areas,
public toilets, restaurant, garage, storage, and other passenger facilities. Since the project
will involve construction works and later daily movement of buses, passengers, workers,
vendors, and visitors, possible emergencies such as accidents, fire, traffic incidents,
flooding/waterlogging. spills, and security-refated issues may occur. This ERP has therefore

been prepared to guide timely response, protect people and property, and coordinate with
concerned authorities during emergencies.

1. Purpose

The ERP has been prepared to ensure timely and effective response to possible emergency
situations during project construction and operation phase. The plan aims to protect workers,
visitors, local people, project property, and the surrounding environment from accidents.
injuries, fire, flooding,. spills, security incidents, and other emergencies.

2. Possible Emergency Situations

The following emergency situations may occur during project implementation and
operation:

= Occupational accidents and injuries

« Fire or electrical short circuit

« Flooding, waterlogging, or heavy rainfall events

« Fuel, oil, or chemical spills

o Traffic accidents or vehicle-related incidents

« Security incidents. disputes, or crowd-related problems
» Earthquake, storm, or other natural hazards

3. Emergency Response Procedure

In case of any emergency, the response will follow the “Protect-Alert-Aid” approach. It
means, at first the affected person and nearby people will be protected from further risk. The
unsafe area will be isolated, and unnecessary movement will be restricted. Then, the Site
Supervisor, Safety Officer, contractor, municipality, police, fire brigade, or health facility
will be informed as required. First aid will be provided immediately by trained personnel,
and injured individuals will be taken to the nearest health facility if needed.
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The Contractor will be primarily responsible for emergency preparedness and response
during construction. A Site Supervisor or Safety Officer will act as the Emergency
Coordinator. The Emergency Coordinator will manage the response, inform concerned
authorities, arrange evacuation if rcquired. and maintain emergency records.

Workers will immediately report any emergency to the supervisor and follow instructions.
Trained first aiders will provide first aid support. The municipality/PIU will supervise the
implementation of the plan and coordinate with local authorities when required.

5. Emergency Measures
The following measures will be maintained at the project site:

« First aid box will be available at the site.

« Emergency contact numbers will be displayed at visible locations.
« Fire extinguishers will be provided in risk-prone areas.

« Safe evacuation routes and assembly points will be identified.

«  Workers will be briefed on emergency response procedures.

« Fuel, oil, and chemicals will be stored safely to avoid spills.

« Spill control materials such as sand, absorbent material, shovel, and container will
be kept at the site.

» Access for ambulance, fire brigade, and emergency vehicles will be kept clear,
« Emergency incidents will be recorded and reported to the P[U/municipality.

6. Response to Specific Emergencies
Accident or Injury:

Work will be stopped immediately in the affected area. First aid will be provided, and the
injured person will be taken to the nearest health facility if required. The incident will be
reported to the Site Supervisor and PIU.

Fire:

The fire source will be isolated if safe to do so. Fire extinguishers will be used only by
trained individuals. If the fire cannot be controlled, workers and visitors will be evacuated.
and the fire brigade will be informed.

Flooding or Waterlogging:

During heavy rainfall, work in unsafe areas will be stopped. Temporary drainage will be
maintainéd to safely divert stormwater. Workers and equipment will be moved to safe areas.
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The spill area will be isolated. The spilled material will be contained using sand or absorbent
material. Contaminated soil or material will be collected and disposed of safelv. The
incident will be reported to the supervisor.

Traffic or Vehicle Accident:

The movement of vehicles will be stopped or controlled immediately. Injured individuals
will be supported, and traffic police or local authorities will be informed where necessary.

Security Incident or Dispute:

The Site Supervisor or terminal/site management will intervene to control the situation, If
the issuc cannot be resolved at site level, local police and municipal authorities will be
informed.

7. Emergency Contact List

The following emergency contact list will be prepared and dispiayed at the site before
construction starts:

Contact Person/Agency Contact Number

Site Supervisor / Emergency Coordinator To be updated by contractor in SEMP

Contractor Representative To be updated by contractor in SEMP
PIU / Municipality ['ocal Person To be updated by contractor in SEMP
Nearest Health Facility To be updated by contractor in SEMP
Ambulance To be updated by contractor in SEMP
Fire Brigade To be updated by contractor in SEMP
Police / Traffic Police To be updated by contractor in SEMP

8. Training and Review

The Contractor will provide basic orientation to workers on emergency response, first aid,
fire safety, evacuation routes, and reporting procedures. The Emergency Response Plan will
be reviewed and updated as needed, especially after any major incident or change in site
condition.
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ANNEX 13: DECLARATION

Title of the Report [EE of Bus Terminal Project in Lumbini |
Sanskritik Municipality

Name and Address of the Project | Regional Urban Development Project (RUDP)
Proponent Project Coordination Office (PCO) r
Department of Urban Development and Building
Construction (DUDBC)

Babarmahal, Kathmandu, Nepal
Phone:01- 5356651

E-mail: rudp.pdsecretariat@gmail.com

I hereby declare that I have conducted the stu dy professionally using acceptable and
standard methodologies; the study findings are correct to the best of my knowledge, and
have not been altered in any manner: the mitigation measures and approaches proposed, the
best of my knowledge, are reliable, practical and adequate to comply with the relevant legal
requirements; and | shall be accountable for any misleading information in the part of this
report to my areas of study.

Dr. Akhanda Raj Upreti

Team Leader/ Environmental Specialist
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Title of the Report

IEE of Bus Terminal Project in Lumbini

Name and Address of the Project
Proponent

Sanskritik Municipality

Regional Urban Development Project (RUDP) |
Project Coordination Office (PCO) ’
Department of Urban Development and Building }
Construction (DUDBC) '
Babarmahal, Kathmandu, Nepal

Phone:01- 5356651

E-mail: rudp.pdsecretariat@gmail.com

I hereby declare that I have conducted the study professionally using acceptable and
standard methodologies; the study findings are correct to the best of my knowledge, and
have not been altered in any manner; the mitigation measures and approaches proposed, the
best of my knowledge, are reliable, practical and adequate to comply with the relevant legal
requirements; and I shall be accountable for any misleading information in the part of this

report to my areas of study.

Dr. Nirina Khadgi
Environmental Specialist
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Title of the Report

[EE of Bus Terminal Project in Lumbini |
Sanskritik Municipality

Proponent

Name and Address of the Project
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Project Coordination Office (PCO)

Department of Urban Development and Building
Construction (DUDBC)

Babarmahal, Kathmandu, Nepal

Phone:01- 5356651

E-mail: rudp.pdsecretariat@gmail.com

[ hereby declare that I have conducted the study professionally using acceptable and
standard methodologies: the study findings are correct to the best of my knowledge, and
have not been altered in any manner; the mitigation measures and approaches proposed, the
best of my knowledge, are reliable, practical and adequate to comply with the relevant legal
requirements; and I shall be accountable for any misleading information in the part of this

report to my areas of study.
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Title of the Report IEE of Bus Terminal Project in Lumbini
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Name and Address of the Project | Regional Urban Development Project (RUDP)
Proponent Project Coordination Office (PCO)

Department of Urban Development and Building
Construction (DUDBC)

Babarmahal, Kathmandu, Nepal

Phone:01- 5356651

E-mail: rudp.pdsecretariat@gmail.com
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[ hereby declare that | have conducted the study professionally using acceptable and
standard methodologies; the study findings are correct to the best of my knowledge, and
have not been altered in any manner; the mitigation measures and approaches proposed, the
best of my knowledge, are reliable, practical and adequate to comply with the relevant legal
requirements; and [ shall be accountable for any misleading information in the part of this
report to my areas of study.

yesrana
Prerana Shrestha — —_—

Forestry Specialist
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Title of the Report

IEE of Bus Terminal Project in Lumbini
Sanskritik Municipality

Name and Address of the Project
Proponent

Regional Urban Development Project (RUDP)
Project Coordination Office (PCO)

Department of Urban Development and Building
Construction (DUDBC)

Babarmahal, Kathmandu, Nepal

Phone:01- 5356651

E-mail: rudp.pdsecretariat@gmail.com

I hereby declare that I have conducted the study professionally using acceptable and
standard methodologies; the study findings are correct to the best of my knowledge, and
have not been altered in any manner; the mitigation measures and approaches proposed, the
best of my knowledge, are reliable, practical and adequate to comply with the relevant legal
requirements; and [ shall be accountable for any misleading information in the part of this

report to my areas of study.
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Title of the Report

[EE of Bus Terminal Project in Lumbini
Sanskritik Municipality '

Name and Address of the Project
Proponent

Regional Urban Development Project (RUDP)
Project Coordination Office (PCO)

Department of Urban Development and Building |
Construction (DUDBC) '-
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report topmy areas of study.

Barsha Gautam
Environmental Analyst
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Declaration of the Proponent

Title of the Report:

IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Name and Address
of the Project
Proponent:

Regional Urban development Project (RUDP)

Project Coordination Office (PCO)

Department of Urban Development and Building Construction
Babarmahal, Kathmandu, Nepal

Phone: 01-5356651

E-mail: rudp.pdsecretariat@gmail.com

We hereby declare that; the study has been conducted by a qualified and experienced team
of professionals using acceptable and standard methodologies and the study ﬁnd}hgg are

correct to the best of our knowledge, and have not been altered in any manner; the mitigat‘ﬁm‘ —

measures and approaches proposed, to the best of our knowledge, are reliable, practical and
adequate to comply with the relevant legal requirements.
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ANNEX 14: APPROVAL LETTERS FOR TERMS OF REFERENCE (TOR)
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IELE of Bus Terminal Project in Lumbini Sanskritik Municipality

| S.N: | Comments Where & how incorporated? Remarks
27 Land use change T HIT drainage pattern HI There is *:o E&EM::& change mzah__._mmzmmn
s - - ~ attern due to this project. Hydrological
_ AT Change AL Jeeld T | : P . prel y Bl
“ analysis was conducted.
Summary of analysis in Annex 11.1, page no.
Y y pag
185

There is no wastewater treatment currently and

28 Waste water treatment plant &1 faawM
PSTP is required for the treatment of waste

P EES uﬁuw_.ﬂﬂﬁ._. H.m_wm.;; b}
n;ﬁhﬂw ,A. ——_ TR water generated by the project. _
TE/AEHMAN Jveld T |
29 Multistoried parking FT o ey fawen The multistorey parking alternative was not
sremr TG | considered feasible due to the space and
e operational requirements of large buses. Long-

m route buses require a clear headroom of about
_ 4.5 m, and after allowing for beams, slab depth,
and services. the floor-to-floor height would be
nearly 6 m. To achieve this height safcly. aramp
with a preferred gradient of 4-5% would require
a length of about 120 m for a 6 m rise. This
would significantly increase the building
footprint and circulation area.
Therefore, the multistorey option would be
inefficient in terms of land use, construction
cost, bus circulation, and day-to-day operation,
and was not considered a practical alternative
for the proposed bus terminal.
30 EV Charging Station £l meq smrs=mar | Added in design. Page no. 144, | The project proposes installation of five dual-
qurre T Figure A1l gun EV fast charging stations, each capable of
_ 5 charging two electric vehicles simultaneously awm. -
_ : N : using CC82 technology. The chargers will




IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

S.N. | Comments Where & how incorporated? Remarks

operate on a 3-phase 400 V power supply and
will be suitable for outdoor public and
_ commercial use. The system will include

] weatherproof and  vandal-resistant  features.
safety protections, emergency shutdown,
remote monitoring, mobile app/RFID access,
software updates. and backend connectivity.
The work includes supply, installation, testing,
commissioning, earthing, and a S-yecar
warranty.

He giErar T IOTHT €4 98 g mmgmﬂ_.— The  consultations  during
a wuE SRy geftug e qEe feasibility stage are presented

in Annex 3.5
gavag T i T gsres @@ 9 1@
TEA T |
32 THIEAEH Pick up & drop &1 AT Taxi park | Car parking (629.27 m?) is
1 =qqe ¥ 2 289 gerg T o _. shown in Annex 1.8, page no.
2 s 144

33 griAr Gl yHE TG THR T E 27 | TR A A | wrwd
F oad forg cqeR B 5 AR 9w | aRivmn of e g o

| |
i % —— = m— . s
34 Afd L AR R g ST qiide I'he project is cconomically feasible. N
o fird s % S| The .?.o_”nnﬁ is vﬂovomﬁ.n_ for a _sm:ummm m%!-@n»
et gl @ e urbanization for the municipality 3 > ..n..#wy
REE A e e o e B 2 e 4 e SSaANEE b
aglnes ﬂ__umn_ﬂ_ ....-u ”..-... ”..N‘ < .%”r.. Ww
ot Rl =2 %3 S &
S B O P2y i W& & ¢
2 % 4 Qv.o opa. )
+ © N\\o ‘S0 [ Devd\® &
z Z4,, 97 p 7€t and mc.o.m/c.
W\u 5 tGQwQ@ (Q‘O U__._J mﬂd




11 ol Bos Terminal Project in Lumbini Sanskritik Municipality
8 N.|  Comments Where & how incorporated? Remarks
Annex 11
Hydrological/geological/geotechnical
analysis ofy gEET T
36 FTATSETR] DPR TFd YUHT 99 T DPR I The DPR isn’t approved yet, as IEE is also a
=7 qar Hacaaul m..mﬁaﬂﬂwa T T GHIAT part of it. The design drawings are finalized
ke R which are included in Annex 1.3, 1.4, 1.6 and
T | 1.1
37 wfe@ear FeuuT 2leiidT ecgged! A9 a4 [ Annex 10
afe GT T AEqTT el T TEQEH T
FAR T
um MitED YTEATAT £ Ewnm I It has been checked thoroughly and corrected.

@, %
% of Neo"

£
&
o) \Q\xv_w 2 hur.b -ﬂﬂaoﬂ_/ 09-0
avvm\N ang Ea:.pm..,
a..ﬁansoa pro\® 215
Office




IEE of Bus Terminal Project in Lumbini Sanskritik Municipality

Comments from ToR

approved for borrow pit, then what will be the
scenario.

S.N. Comments o ¥ Where incorporated in theTEE ~~ ~ ~ ° | Remark
] ATATAATHT TN, AT TR UF BT =ageqqaT | Page no-26, section  3.3.3: Operation and
fify < frsfrandl seera 7| ol
% HAISTET BIGIIHT FEN, qrEeE wqer/farers | Page no 99,100, Table 6-2: EMP matrix of
Hmﬂw.ﬂ.wlmn%ﬂq_ﬂ.—.. ITIEE e Adverse Impacts, Impact on Community Health
s FTE T | and Sanitation
3. | Charging Station (Electric) I eaaedgs uf¥ | Annex 1.8, Figure Al1, page no. 144
FEATA T 9 | :
4. Fill 25.917 m3 HefEre Fa8 @342 (With co- | Page no. 21 and 22, Section 3.2.4
ardinate detail) high ete. Should reflect in salient
leatures.
5. Fill Dano river A& #4134 A% with cost or free if not

The location of borrow pit are Site 1
(27°31'22.83"N 83°20'51.30"E) and
Site 2 (27°30'21.22"N 83°20'6.48"L)
but the municipality needs to get
environmental clearance for the site
in the form of Brief Environmental
Study @r™ Initial Environmental
Examindtion or  Environmental
Impact Assessméfit.™ ;.

m. & N o o: ..,...». <

i




= B

Where incorporated in the IEE

Remarks

management at construction phase based on the
estimated number of labor personnel respectively.

S.N. Comments
6. Borrow pit F1 @A assure & T | Dano river a1 | A total of 10,586 m” from site _Bqﬁw __me.mw__z The _jcanmum_m_“w needs ﬁuu get
. S ; ST ; 83°20'51.30"E) and total of 18,851 m? from Site | environmental clearance for the site
“ Quaniiny F1 Volume T Co-ordinate Mﬁwuauoﬁm_.mw.wz 83°20'6.48"F) as shown in | in the form of Brict Cnvironmental
) Ruch Figure 3-1, page no. 21 and 22. Study or Initial Environmental
7. Borrowing river T IEE YOHT 3 5 mﬁﬂ:ﬁﬁ@a Fxamination or  Environmental
[mpact Assessment.
8. Add a comparative table of building parameters on | Section 3.2.2, page no. 20
the basis of proposed and permissible indicators of
built-up area, set back, ground coverage ctc.
9. All water and waste related issues (volume required | Page no 35, Section 3.7.8 Waste output from the
or generated and their supply and disposal) including | Bus Terminal 3.7.9: Solid waste (sludge), Page no
GWR and RWH in the building facilities should be | 36, 3.6.9 Liquid Waste, 3.7.11 Wastewater
covered by the report. Treatment Technology, page no. 39
10. | Indicate the volume of major construction materials | Page no 30, Section 3.7.3 Construction materials
and their sources, including quarries, if any. requirement for the project
I1. | Add multi-hazard related DRM provisions and | Issuc on Page no 80. Section 4.2.2.7 | Emergency Response plan in Annex
related issues. Flooding/flash flood/Lrosion issucs. 12
DRM in page no 106, Table 6-2: EMP matrix of _
S Adverse Impact, Flash flood/Erosion ]
12. | Add labor camp related water and waste | Page no. 105, Table 6-2: EMP matrix of Adverse

Impact, Impact on water and Issues relate to waste
generation

el

Aftadt wieplas TRufTEe 2@ T@Ee Faf
wrft Femad T weAatd Fuwn g 0 99 2 sravas
FNTAG AT T Y97 I |

The municipality needs to pet
environmental clearance for the site
in the form of _.w_u.__u.o%:i_.::_:n_:m_
Study :_.....‘..Liw:z_ Fnvironmental
Examinagiog™ $%r

Environmental
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