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Executive Summary

Background of the Project

Biratnagar Metropolitan City is one of the fast growing cities of Nepal. With the fast growth,
the water demand of Biratnagar is growing rapidly as well. Thus, need to improve the current
water supply system of the city have been realized. Water demand study carried out in the
year 2018 by Japan International Cooperation Agency (JICA) concluded that with 2% annual
rate of population growth, the current water demand was estimated to be 120 Ipcd.
Furthermore, the current water demand has also been reported to be 26,100m®/day, whereas
9,100 m*/day is being supplied. Thus there is an urgency to improve the existing water supply
system in the city.

Distribution system of the Biratnagar City is one of the oldest in the country which has not
been improved till date. Contamination of the water through leakages in the distribution lines
is a serious possibility, exposing users to water borne diseases. In 2014, jaundice outbreak
in Biratnagar was speculated to have caused due to this reason. The Himalaya Times reported
that 12 deaths and more than 2000 people were taken ill in Biratnagar during that time!. This
also indicates urgency for the improvement of distribution lines.

Thus, NSWC in support of JICA has initiated this project for improvement of drinking water
supply system of Biratnagar.

Introduction of the Project
The proposed project will supply drinking water to 14 wards (1,2,3,4,5,6,7,8,9,10,11,12,13,
and 14) of the Biratnagar Metropolitan City.
The followings are components of the project:

a. Rehabilitation of 3 existing pump stations (PS) located at Tinpaini, Devkota and Munal

Path

b. Construction of a new pump station/ PS No.5 at ward 5, and

c. Laying of approximately 170 km of distribution pipe lines in all 14 wards of BMC
After the completion of the project, a total of about 15,652 m*/day will be distributed. This
project will add 6,552 m3/day of water to the existing system, thus a total of 93,720 population
of BMC will be served.

IEE study

An Initial Environmental Examination (IEE) is required to be carry out in accordance with
the requirement of Environmental Protection Act 2019 and Environmental Protection
Regulations 2020, which have stipulate that an IEE study has to be carried out for the water
supply schemes designed to distribute water to the population between 50,000 to 200, 0000
and/or if new sources are to be constructed for the same. The main objective of the IEE study
is to undertake assessment of the impacts associated with the project construction and

! THT (2017) Biratnagar at high risk of jaundice epidemic, The Himalayan Times, Kathmandu
https://thehimalayantimes.com/nepal/biratnagar-high-risk-jaundice-epidemic
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implementation, and design measures to minimize adverse impacts while enhancing social
and environmental benefits.

Environmental Condition and Impacts
Physical Environment

Excavation works and diggings are essential during construction period, primarily to lay
down pipelines, which might cause erosion and cave-ins thereby causing soil erosion, silt
runoff and unsettling of street surfaces. Furthermore, unorganized disposal of the excavated
earth can disturb the street surface and decrease the aesthetic and economic values of the
area.

Air pollution during construction period, mainly in the form of dust is expected. The air
pollution is considered as one of the significant impacts in magnitude because it will affect
the resident population as well as the dwellers, as the construction works will be carried in
the heavily populated and market areas.

The excavation works are expected to disturb the drainage pattern, disturb local drains, and
also create puddles, which will result in water logging. Since the project area is located in
the Terai region, water logging can become breeding ground for mosquitos increasing risk of
fatal diseases like dengue.

Noise is almost inevitable during the construction phase. Construction works will be carried
out in the heavily populated area, thus, its impact is expected to be higher to the local
population. Furthermore, its significance will be even higher in areas where noise-sensitive
institutions such as health care and educational facilities are situated. Though the market
area already have higher noise level, mainly contributed by traffic, the construction works
and use of heavy vehicles will add noise. The noise will be more disturbing for local
population if the construction works are carried out during the nights.

Biratnagar has two rivers, namely Singiyahi and Kesaliya, which are already polluted. Both
of these river get polluted one rivers enter Biratnagar residential and market areas. However,
construction activities could further pollute them by: (i) poorly managed construction
sediments, and waste materials; and (ii) poor sanitation practices of construction workers.
Construction works might damage local infrastructure, such as local road, drains, sewers
pipelines, and compound walls of local houses. Water pipelines are usually laid underground
about 3 feet deep, so existing roads and streets will have to be dug to lay those water pipes.
Thus about 117.5 km of trenches in roads and streets and foot-paths will have to be dug along
the proposed alignments to lay those pipes. The width of the trenches that will have to be dug
will be about 2 feet to accommodate the pipes and give needed spaces for the concerned
workers to work on them. The width and depth of the trenches may vary as per the sizes of
the pipes and situation of the roads/streets.

The construction will generate spoil from the excavations. Solid waste will also be generated
from the workers. These need to be collected and disposed safely; otherwise, these will create

Nepal Water Supply Corporation
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sanitary issue. This is particularly sensitive as the construction will be carried out in the
populated areas.

Biological Environment

- Open space of Tinpaini PS being used for parking may get affected during the
transportation and piling of construction materials.

- Since, the construction work takes place in very small area of land, environmental
impacts on the vegetation and natural ecosystem seem to be less significant. However,
grass species and regeneration will get affected during the construction work in the site
but can be re-established later.

- The construction site is not directly associated with the forests that are supposed to be
prime habitat of different fauna. However, the movement of wildlife may get affected
due to construction work.

- Most of the bird species were found to be native to the project site. In addition, the site is
also the destination for migratory birds. Therefore, the activities carried out during the
construction period for example, movement of workers, vehicles, etc. may affect the
movement and occurrence of birds on the site.

- The aesthetic beauty of the site during the construction period will be unappealing.

- The constructed site later may get affected by the invasion of existing invasive species
like Mikania, Water Hyacinth, etc.

Socio-economic and Cultural Environments

The current population of BMC is 2,14,6632, which is about 19.77% of the total population
of the entire Morang district. The population was 1,66,674 [male 53% (87,664) and female
47% (79,010)] in 2001 and was 2,01,125 [male 51% (108,827) and female 49% (105,836)]
in 2011. The increased population between 2001 and 2011 seemed at 34,451. The increased
population refers the annual growth (straight line) at 2.07% growth rate. The other report of
the same area claims total population as 2,71,3543. The methods of calculating might be
different purposively. With reference to the Report of RUDP, the annual Straight-Line
population growth rate stands at 6%. However, the base population is 236,895 for the year
2015 and the annual population growth at 3.37% for IEE*. If RUDP’s growth rate (3.37%) is
considered then the population of BMC would be 289,017 for the year 2021. With the
population density of 2,788 per (m)?. The ward no 6 is largest ward (17,748) and ward no 19
is smallest one (5,640) in terms of population and household too. Similarly, ward no 4 is
largest one in terms of physical area. The overall ratio of male to female population is 1.03
with 50.70% (108,827) of males and 49.30% (105,836) of females. The sex ratio of male to

2 As posted on its official website

3 Regional Urban Environmental Improvement Project (RUDP)

Additional Drainage, Sewerage, and Roads Improvement Works for Biratnagar Sub-
metropolitan City.
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female population was 1.11 in census year 2001.
The population is categorized into 3 major groups’ i.e. young dependent population (age:
<15) constitutes 34%, most economically active population (age: 15 to 59) constitutes more
than 61% and elder dependent population (age: >59) constitutes about 5% based on the
census of 2001. ‘The dominant ethnic population is Hill Brahmin constituting more than 20%
followed by the other terai caste/ethnicity. The presence of dalit vulnerable population
(Damai, Kami, Sarki etc.) is less than 1 %.’°. Majority of the people use Nepali language
followed by the Maithali. The BMC is religiously harmonized municipality wherein exits
Hindu, Islam, Jainism, Kirat, and Christianity.

‘The total literacy rate is 50.5%, (male 59.5% & female 39.6%)’°.
‘There are 3 hospitals including other with several private clinics and pathology labs, more
than five nursing homes, 50 private clinics & 10 pathology laboratories, one veterinary
hospital offering eminent verities of treatment facilities like X-ray, laboratory, operation
theatre, OPD and ECG to both human being and animal as well’’.

‘About 71% of the total population is economically active, of which about 46.2% are engaged
in agriculture followed by 32.4% in service and rest in trade and labor’®.

The IEE survey enumerated a total of 1,192 population in a total of 216 sample household in
the proposed new PS area i.e. ward no 5 of BMC. The proportion of the male and female is
51.01% and 48.99% respectively. Majority of population is enumerated under the age group
21 - <=30 (25.59%) followed by age group 0 - <=10 (23.07%), age group 11- <=20 (19.30%)
and so on. For this purpose, the population of less than 10 years and more than 60 years are
considered to be the economically dependent to the economically active population.
Excluding the referred figure, about 72% population are economically active.

The primary survey identified more than 25 ethnic group within the project area (new PS
site) as the mixed community of both hill and terai inhabitants. The majority represents by
Mandal (17.13%), followed by Yadav (9.26 %), Khawas (8.80%), Satar (6.02%) and so on.
Further, almost 68% (male 34.14% and female 33.39%) of the total people are either can read
only (4.87%) or are able to read and write (62.67%). The population under the age 6 was also
found to be going school (private) under pre-primary level. Very interestingly, the education
level of both men and women are almost the same.

> |[EE report on Additional Drainage, Sewerage, and Roads Improvement Works prepared by
the Regional Urban Environmental Improvement Project (RUDP) for Biratnagar Sub-
metropolitan City
¢ PPTA

7 |EE report on Additional Drainage, Sewerage, and Roads Improvement Works for Biratnagar
Sub-metropolitan City Biratnagar
8 As per census 2001
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The previous tendency of people merely engaging in the agriculture are now radically
changing as most of the people are found diverted into other occupation mainly in
salary/wage (52.31%), followed by having their own enterprises (22.22%), and abroad job
(15.74%) as agriculture remained less lucrative to acclimatize as the major occupation and
source of income. This might be the reason of being metropolitan city as well. However, the
given enumerated case of holding the job in abroad is assumed to be very nominal. As
anticipated, the reason behind this might be fear of taxation. At the same time, activities like
rearing livestock is also given less priority to express as the major occupation.

The income of people is almost equal to the national income. In overall, the per capita income
of the people is about 128 thousand. The expenditure of the people is almost equal to the
income of the people. In accordance to the annual income, the households are categorized
into 3 groups i.e., the households having income more than 2 lakh are categorized under
High Income Group (HIG), having income between 200K & 75K under Middle Income
Group (MIG), and having income less than 75K under the Low Income Group (LIG). The
majority of households are computed under MIG (71%), followed by the HIG (15%) and LIG
(14%).

Only about 12% of the household (HHs) have their own land in the proposed new PS site. At
the same time, nearly 80% of the HHs’ either don’t have their own product (30%) or
insufficient (49%) to meet their year round demand of foods. Only 6% of HHs’ are reported
having surplus food. On the other hand, 100% of the HHs’ have their own house. However,
the houses are categorically different one to another, Kachhi with thatched roof house (62%),
Semi-Pakki roofed by either tin or tile (14%) and modern type of house structure with
cemented column/wall with concrete casting roof (24%). Very alarmingly, about 2.3% HHs’
reports that they do not have own toilet at their house premises and use open land for
defecation. This is a very crucial and distressing situation which needs prompt action against
it. Almost 100% people in the project area uses ground water using conventional hand pump
with no any deficiency all-round year of water fetched from the hand pump.

Electricity facility is connected in almost all houses supplied from the national grid provided
by NEA and almost all have at least one set of functioning mobile set. A municipal school
under GoN namely Siddhakali Aadharbhut Vidyalaya established in 2046 BS is situated in
the Damabandi, Kulharba. The urbanizing pace is taking in place.

The proposed project site is being built up in the municipal owned land. So there won’t be
any land acquiring issues. Even a single parcel of land of the private site is needed.

Perception towards the Project

Peoples’ perception towards the project is very affirmative and believed that this would help
to institute favorable impacts in their day to day life’s deeds. Most of the people perceived
that the project would stand as the landmark to change their lives giving adequate and quality
water. By the completion of the project, their source of drinking water would change as they
have been consuming iron containing ground water. Secondly, if the source of water is
changed then their health status would also be changed in a positive manner. At the same
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time, the people would have a gracious opportunity too for the opening of employment
opportunities. The project is highly worthy in terms of entire manner of social life.

Socio-Economic Impacts

There won’t be any private property conceived to be occupied for the project purpose. Hence,
no any physical housing or other assets or resources which belong to the private owner will
be lost or damage. The selected land and area are completely free from encumbrances.
Neither land-use would change nor would any agricultural land come under the depletion by
the intervention of the project. The project won’t damage even the standing crops and the
existing cropping pattern would remain the same.

Excavation of the roads for laying down the distribution water supply pipeline would
temporarily cause inconvenience to local businessman, vendors, local resident and
pedestrians to use those roads & walkway during the construction period. At the same time,
temporarily, few informal vendors are also observed running the roadside fast-food and other
business along the pipe laying alignment, which might have some critical affects during the
construction period. Correspondingly, even big permanent shops of different types might not
get sufficient customers and would be unable to manage their daily income and expenditure
due to disturbed roads access during the construction period.

Vulnerably, the local people would not be prone to face any critical situation for their living
and livelihood. Even the indigenous people/community would not have any adverse impact
due to installation of the new pump station but they do have positive impact as they would
have opportunity of the project connecting with the pipped line water. Similarly, this would
not prone to affect the heritage, customs and traditions of the area. However, the inflow of
outside employees would elevate few risks on social, economic and communicable aspects.
The threat of social security also cannot be ignored in the presence of outsiders.

Except for some of the adverse impact anticipated during the construction period, the project
won’t give much negative impact at the operation phase. It would have a better opening for
the people with having hygienic water supply which might motivate their cleanliness and
better health.

Mitigation Measures
Physical environment

During the construction, precautionary measures will be taken to prevent and/or minimize
erosion. Proper backfilling trenches will be done. The exposed soil has to be stabilized by
covering the trenches by permanently or temporarily with road blacktopping or cement or
vegetated to prevent further soil erosion.

Prevention/minimize air pollution:

The following measures will be carried out to prevent and/or minimize air pollution:

- confining earthworks according to excavation segmentation plan that should be part of
site-specific environmental management plan (SEMP);

- watering of dry exposed surfaces and stockpiles of aggregates at least twice daily, or as
necessary;
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- if re-surfacing of disturbed roads cannot be done immediately, spreading of crushed
gravel over backfilled surfaces;

- during demolition, watering of exterior surfaces, unpaved ground in the immediate
vicinity and demolition debris;

- place signage at active work sites in populated areas;

- requiring trucks delivering aggregates and cement to have tarpaulin cover;

- limiting speed of construction vehicles on access roads and work sites to a maximum of
30 km/h;

- prohibit burning firewood in work and labor camps (promote liquified petroleum gas for
cooking purposes and electric heater for heating purposes);

- use of vehicles complying with Nepal Vehicle Mass Emission Standards (NVMES), 2069
enforcement, and green sticker standards; and

- prohibit open burning of solid waste.

Minimization of noise level: The following measures will be carried out to minimize the

noise coming from the construction works.

- using equipment that emits the least noise, well-maintained and with efficient mufflers;

restricting noisy activities to day time;

- avoiding use of noisy equipment or doing noisy works at night time;

- limit engine idling to a maximum of one minute;

- spread out the schedule of material, spoil and waste transport; and

- minimizing drop heights when loading and unloading coarse aggregates.

Prevention/minimization of pollution of the water bodies is maintained by;

- excess spoils will be disposed designated spoil disposal sites

- locating temporary storage areas on flat grounds at safe distance from main surface

drainage routes;

shielding temporary storage areas with sandbags; and

- providing adequate water supply and sanitation facilities at work sites.

Minimize damage to local infrastructures: Installing of the pipeline will damage

roads/footpaths. The roads in BMC are blacktopped with foot-paths on both sides of the

roads/streets. Care will be taken to lay the water pipes in the side foot-paths as far as possible

to avoid any disturbance to traffic along the roads/streets. The dug roads/streets will be

immediately backfilled once the pipe laying work is complete in each of them. However the

complete reinstatement work may take some time (usually not more than a year) as the

concerned contractor may wait for the newly backfilled soil/earth in the trenches to get

compacted and also wait until constructions of air valve chambers/sluice valve chamber are

not fully done. In case of blacktopped or cemented roads/streets the complete reinstatement

work may take some more time/even 2-3 years depending on the completion time given to

the concerned contractor/s.

The water pipelines may criss-cross the sewer pipes/drains. Usually the sewer lines are laid

deeper than 3 feet as per need to gain enough slope/grade, so in such cases there may not be

any damage except in the cases of manholes where due precautionary measures will have to

be done to avoid any damage. However the road drains and other open drains constructed to
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dispose the rain/storm water may get damaged in some cases while digging trenches for water
pipes. These will have to be repaired instantly once the water pipes are laid.

Biological environment

Construction materials will be transported at the time of its use only.

The construction area will be surrounded by fence to prevent the movement of wildlife
and green curtain barrier will be managed to prevent the birds’ movement on the working
site. Such barrier will also help on reducing the impact on aesthetic value of the site.
The invasion of alien species can be controlled by cutting them before their flowering
stage and using them as livelihood option, for example, making compost manure.

Tree felling will be avoided in the project site. If they have to be harvested, it will be done
under the directives of Divisional Forest Office (DFO). It will also be ensured that 25
native tree species are planted to compensate felling of one single tree.

Socio-economic environment

For overall, a nodal officer is suggested to nominate from the municipality to be solely
engaged for addressing the grievances which are likely to emerge from the locals
throughout the project construction period. Furthermore, it is also recommended that the
BMC authority in association with the water supply office at Biratnagar should notify all
the impacting people, business houses etc. about the construction of the project before
the construction starts. To control over the loss asset like business and constraint on the
walkways due to the excavation of road for laying the pipeline, the contractor should
manage to use favorable options such as planking etc. At the same, the contractor should
excavate in such a way that should minimize damage.

It is suggested to establish a small health desk board & open up employment opportunity
to skilled & unskilled labor for the local people.

Alternative Analysis

With no new project designs proposed and no new operation procedures, the stress on the
existing water supply would be inadequate and of poor quality which could further
escalate the adverse effects on the health of the residents which could get worse due to
constant increase in population. This will lead to increase in adverse effects on health of
the city population.

Similarly, with an alternative source of water supply to the metropolitan city which is
from the nearby Singiyahi and Kesaliya river as an alternative to the project. The water
is of very poor quality and not very reliable during the dry season. With the need of robust
intake structures, there needs to be a lookout on these rivers for flooding during the rainy
season along with the necessity of pumping stations, new water pump lines, power
transmission lines and standby power generators for this particular alternative.
Furthermore, both rivers have very limited water flow in the dry season, hence water
supply on these will drastically reduce the flow in the downstream which will have
considerable adverse effects on the fish culture and on other river water related human
activities in the downstream.
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- Alternative Source of Project which can be from the Koshi River to the project area has
been conducted. In terms of the project design, technology and site; abundant water will
be available to the beneficiaries as it is a big river. However, the location being very far
that is around 30 km from Biratnagar city wills emphasis the need of pump stations to be
constructed at different points/locations to pump the river water. Also, the project will
need robust intake structure to be constructed (to survive the frequent flood conditions)
and a full-fledged treatment plant to treat water pumped all the way from the source
(water mostly laden with silt and dirt most of the time). The need of long water pumping
transmission and distribution lines, surface and overhead reservoirs will be crucial which
will further increase the time schedule of the project as there are more physical structures
to be constructed. The project will need the acquisition of productive land for the
construction of pump stations at different locations and some land for the treatment
plants, surface reservoirs and over-head tanks. With such conditions such as the need of
robust structures long transmission pipeline and multi stage pumping, treatment plants,
the project will be relatively an expensive one.

Consultation, Disclosure and Grievance Redress Mechanism

The stakeholders were involved during the IEE throughout the discussions on site.
Stakeholders have expressed their views which were incorporated in the IEE project. The
consultation process will continue during project implementation to ensure that the
stakeholders are engaged in the project and will have the opportunity to participate in the
development and implementation of the project.

Environmental Monitoring Plan

The project management office, regional project management office and the consultant will
be responsible for the environmental monitoring. With the support from the regional project
management office, the consultant will submit monthly reports to the Project Management
Office. These very monthly reports will be submitted on semi-annual basis for further
development.

Conclusion

Under GON’s Environmental Protection Act 2020 and Regulation 2021, the proposed project
has been classified under Schedule 2, i.e. the projects requiring IEE study. Thus, this IEE
study was carried out to meet, following the approval of its Terms and Reference (ToR)
document. Primary finding of this is that the proposed project is not an environmentally
critical undertaking. IEE indicates that the proposed project, and its components, is not
located within or adjacent to environmentally sensitive areas. The extent of adverse impacts
is expected to be local, confined within the projects main areas of influence, waste disposal
sites, and the routes to and from these sites. With mitigation measures in place and ensuring
that the bulk of earthworks are completed before the onset of the rainy season, the potential
adverse impacts during construction would be site specific.
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Similarly, the proposed project will bring about benefits of access to a reliable supply of safe
and potable water; promote good hygiene and sanitation practices and reduced health and
safety risks as positive impacts; and enhance community health, improved quality of life and
safe communities as outcomes. Based on the above findings, we have concluded that the
proposed the project no further require special study or detailed EIA.
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1 NAME AND ADDRESS OF THE PERSON/INSTITUTION PREPARING THE
REPORT

Proponent of the proposed project is Nepal Water Supply Corporations (NWSC). The office
address of NWSC is:

Nepal Water Supply Corporation
Tripureshwor Marga
Kathmandu, Nepal

P.O.Box: 5349

NWSC has entrusted Yachiko, Japan to undertake the detail design of the project, and
thereafter, Yachiko has assigned METCON as the sub-contractor for undertaking the IEE
study of the proposed project for and on behalf of NWSC. The detailed address of Yachiko,
Japan and METCON is presented below:

Yachiko Engineering CO., LTD
Consulting Engineers and Architects
Tokyo, Japan.

Email: kt-fujii@yachiyo-eng.co.jp

METCON Consultants

43 / 15 Dandibaba Marg, Tangal, Kathmadu-2, Nepal.
Phone: (977)-4412-902

Email: info@mgplconsult.org

Web: www.mgplconsult.org
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2 INTRODUCTION

2.1 Objective of the study

The primary objective of the proposed project is to improve existing water supply system of
Biratnagar Metropolitan City (BMC), which is the third largest economic city of Nepal.
Currently Nepal Water Supply Corporation (NWSC) and three Water User and Sanitation
Committees (WUSC) are implementing the drinking water supply system in the city. However,
only between 25% — 30% of the current population is receiving the water supply. The huge
population is still devoid from their services.

The project will cover the following wards of BMC - 1,2,3,4,5,6,7,8,9,10,11,12,13 & 14.

N
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J B[ i /
/ f
i f J
/ /& | | Mangadh WusC {
j o |
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Jamungathhi WUSC [} Y,
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WUSCW; Existing Distribution Area by NWSC
Existing Distribution Area by WUSC

YR2027

Figure 1: Project Area

Table 1: Estimated Coverage of Piped Water Supply

WUSC Service Population 2019 | Population 2019 Coverage
NWSC 56,900
Jamungathhi WUSC 3,472

- - 91,202 305,968 30%
Pichara Biratnagar WUSC | 4,325
Mangadh WUSC 26,505

Source: JICA Study Team

2.2 Landuse impact of the project

The proposed project is not expected to make any significant changes in the existing land use,
primarily because it proposes to improve existing water supply system of BMC. It intends to
improve existing pump station, water treatment, and supply systems. The only new addition is
the water pumping station at Pump no 5 which is near the Bishal Chowk in Jyoteshwor,
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Biratnagar which needs to be established as a new pumping station including water treatment
facility and storage facilities. Currently, the land is used for grazing, though its ownership
belongs to a school- Siddhakali Aadharbhoot Bidhyalaya. The school has already agreed to
provide this land to the project.

2.3 Environmental Impact, Impact on human lives and Population pressure

The first and primary positive impact of this project is that it will significantly improve the
sanitary and health condition of BMC. Currently, NWSC has not been able to adequately meet
the water demand of BMC. The water supply has been limited to residents of the core BMC,
while majority of residents are compelled to rely on hand pumps or private boring to meet their
water supply needs. Moreover, quality of the water supplied by NSWC as well as the ground
water extracted by hand pumps/boring has been doubted for contamination. The 2014 outbreak
of jaundice had been attributed to the poor quality of water (Poudyal, et al., 2017). Thus the
proposed project is expected to improve the water supply in terms of quantity and quality.

The construction activities, itself, have been considered primary source of environmental

impact as well as impact on local human lives. The construction works will be carried out in

the core urban area, as a result of which the project is expected have significant impacts, such
as:

e The local ambient air quality as well as noise level are expected to deteriorate due to the
dust generated from the construction activities, traffic congestion and jam due to the road
blockages as roads will be excavated for distribution line laying, as well as the exhausts
coming from the heavy machineries deployed for the construction works.

e The primary source of water for the proposed project is ground water. 4 pumping stations
distributed around BMC are proposed to be improved, thus, the quantity of water pumped
out will significantly increase. Though ground water recharge in the Biratnagar region is
strong fed by the Sapta Koshi River system as well as Siwalik range, changes in the ground
water status might be a possibility. If the ground water table goes down, it can decrease
effectiveness of hand pumps and borings used by locals, or drying of local well and ponds,
particularly during the dry season.

2.4 Impact on local infrastructure

The construction activities, particularly spoil storage that are generated from road excavations
might disturb the drainage systems causing water loggings. This situation might worsen during
the monsoon period. Furthermore, spoil can also clog the sewage and drain as these will drain
into the sewages and drains.

The excavation in the urban area will damage existing municipal and private infrastructures,
such as - sewage lines, drainage lines, water supply lines, electric distribution lines, telephone
lines, multimedia supply lines etc.

Nepal Water Supply Corporation
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3 PROJECT BACKGROUND

The proposed project intends to improve existing water supply system of the Biratnagar
Metropolitan City to meet increasing demand of safe drinking water. The project intends to
improve existing water distribution system, improve existing pumping station, and construct a
new pumping station. Thus, this project falls into the category of projects that require
undertaking of Initial Environmental Examination (IEE) in accordance with the Environmental
Protection Regulation 2020 (EPR2020), which stipulates that the water supply project that
intends to supply water to a population of 50,000 to 2 lakh or if a new source is to be constructed
for the same requires undertaking of IEE study.

3.1 Type of Project

3.1.1 Existing Water Supply System

The history of piped water system in Biratnagar is about 50 years old. Before that residents of
Biratnagar have been using water from the shallow tube wells/bore holes called hand pumps
or dug wells constructed at different points by the municipality or by individuals themselves in
their backyards.

The primary source of water for Biratnagar has always been the ground water. Though the
Koshi River flows about 30 km west from the city in the west, its water has not been considered
for drinking water of Biratnagar. Furthermore, two small rivers - Singiyahi (flows from the
east of the city) and Kesaliya (flows from the west of the city), however, these river has limited
water, particularly in the dry seasons, and are heavily contaminated. So people have been
opting for the ground water for their domestic use as it is very easily accessible.

The ground water is easily available at a depth of 5-8 feet though the quality is not reliable and
is mostly contaminated. The average depths of hand pumps/shallow tubewells used by
common people are in the range of 15-50 feet. Deeper the tube-well better is the quality. Water
of most of the hand pumps in the city contains excessive iron and is contaminated to great
extent. A large section of the population are still using such hand pumps as all areas are not
fully covered by the existing piped water system or piped water supply does not fulfill/meet all
the water demand. Presently Nepal Water Supply Corporation (NWSC) and three Water User
and Sanitation Committees (WUSCs) namely Jamunagachhi WUSC, Pichhara Biratnagar
WUSC and Mangad WUSC are looking after the water supply in Biratnagar. The main urban
areas are covered by NWSC and outer peri-urban areas are looked after by the local constituted
WUSCs.

The existing NWSC run piped water supply system is being served by water pumped from deep
tube wells (more than 100 metres deep) located at different parts of the city, stored in the several
overhead/elevated concrete tanks and through pipelines laid underground along the streets. The
elevated tanks mostly are located within the tube well/ pump station compounds. Water
reaches to the residents through private connections. The supply system was augmented at
different times with addition of deep tube wells, elevated tanks and extensions of pipelines in
various newly developed areas as time passed on. The system was operated by the municipality
itself earlier and later it was handed over to Nepal Water Supply Corporation (NWSC) about
40 years ago. Water is being served through 2 private connections for general households
while some businesses and industries have bigger size connections. Because of rapid growth
of population and extension of widely scattered dwellings, the present water supply has become
inadequate.
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The most significant issues that NWSC has to address immediately are (a) provide sufficient
water, and (b) improve quality of the supplied water, (c) increase service hours. With the
current circumstances, available financial resources needs to be invested for water treatment
and storage. Thereafter, improvement of service coverage, shall be prioritized later. Basic
design conditions are mentioned in the table below:

Table 2: Basic Design Condition

Indicator Present Plan for 2027

30% for the Target Survey

0,
Area 50%

Piped water coverage

69,322 in East

Service Population 56,900
24,398 in West

Consumption 100 -120 LCD 125LCD

Contaminated with coliform, Within Nepal drinking water quality

Water quality iron, manganese standards

Distribution service

hours Approx. 13 hours 24 hours

Source: JICA Study Team

In order to achieve the goals the following items will be implemented:

e The construction of a new pumping station / renewal of well pumping stations / water
purification facilities,

e the renewal of aging water distribution pipes / water pipes.

3.1.2 Water Sources
The details of the existing water sources around the BMC have been illustrated in the table
below:

Nepal Water Supply Corporation
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Table 3: Details of existing water sources

Tube | Depth of | Size of | Column !:;lusrtg?led Pump Pump Pump | Date of
SN | Description well | the well | the well | Pipe size end level capacity | Discharge | head | construction ;r;zesnt Remarks
unit | M Inch mm Dia | m HP Lpm m Year
1 |200 14x8 | 125 21 35 1800 50-60 | 1984 Running | ZumP
| Devkota Chowk Station--PS
PS 2 150 12x8 100 21 35 1800 50-60 | 2012 Running
3 150 12x8 100 21 21 1100 50-60 | 2016 Running
. 1 150 12x8 150 21 25 1300 50-60 | 2014 Running
I Tinpaini PS -
2 150 12x8 200 21 25 ~ 1300 50-60 | 2019 Running
1 200 12x8 100 21 20 1000 50-60 | 1998 Running
Il | Munal pathPS | 2 150 12x8 150 21 20 1000 50-60 | 2015 Running
3 200 12x8 100 21 20 1000 50-60 | 1998 Running
V| Rani PS 1 150 12x8 100 21 15 700 50-60 | 2016 Running
2 150 12x8 100 21 20 1000 50-60 | 2013 Running
Vv BFM PS 1 150 12x8 150 21 20 1000 50-60 | 2014 Running
VI | Kanchanbari PS |1 150 12x8 125 21 20 1000 50-60 | 2013 Running
VIl | Pichara PS 1 150 12x8 100 21 20 1000 50-60 | 2013 Running
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3.1.3 Storage and Treatment

The available storage and treatment plants and the existing water reservoirs have been mentioned in the table below.

Table 4: Details of existing water reservoirs

SN | Reservoir/Location | Type Unit | Material | Capacity | Treatment Plant and capacity Remarks
Elevated 1 RCC 450 m3 | --Chlorine (Bleaching Powder) mixing unit
1 | Devkota Chowk PS
Surface/Ground | -- - -
Elevated 1 RCC 450 m3 | --Chlorine (Bleaching Powder) mixing unit
2| Munal Path PS - Iron and Manganese removal device or pressure
Surface/Ground | -- - - : 4
filter(Not effective)
o Elevated 1 RCC 450 m3 | --Chlorine (Bleaching Powder) mixing unit
3 | Tinpaini PS
Surface/Ground | -- - -
) Elevated 1 RCC 450 m3 | --Chlorine (Bleaching Powder) mixing unit
4 | Rani Area PS :
Surface/Ground | -- - -- --Iron and Manganese removal devices
Elevated - - -- - Water directly
5 | Pichhera pumped into the
Surface/Ground | -- -- - distribution
system
Elevated - - -- - Water directly
6 | BFM pumped into the
Surface/Ground | -- -- - distribution
system
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3.1.4 Pipelines (Transmission & Distribution)

The distribution pipelines in the Biratnagar city was laid about 50 years back when the system
was first built. The distribution system was extended at different times to meet the growth of
the city and on demand of the local people. New pipelines were laid as new tube wells were
constructed in new areas and extensions were subsequently made by laying further new
distribution lines as per the demands of new settlements in different later years. Most of those
pipelines have been of Ductile Iron (DI) and Galvanized Iron (GI) pipes. Only limited records
of the old pipelines exist in Biratnagar NWSC Branch office. However an approximate length
has been estimated with the help of old working plumbers. Total length of pipelines (service
and distribution mains) is estimated to be about 100 km of different sizes ranging 12”-1.5” in
diameter.

3.1.5 Public, Government and Private Taps
The details of the available public, governmental and private pipeline have been illustrated in
the table below:

Table 5: Details of Existing Water Connections

SN |[Size Public Government | Private | Total Remarks

1 |%”Dia. |25 132 11,612 | 11769 | - Except for the public
taps, all connections are

2 %" Dia. None 12 16 28 metered.

3 |1”Dia. | None |18 24 42 - Average 60-65 new
connections per month

4 |1.25”Dia | None None None None - Average revenue per
tap per month-

5 |1.5”Dia. | None None None None NRs.250=300/-

Grand Total 11839 As of 21 March,2021

Source: NWSC, Biratnagar Branch
Note: Water is supplied either through the gravity flow from OHTs or water from the deep tube well is directly pumped into the distribution

mains.

3.1.6 Water Quantity and Quality

Out of the total population of Biratnagar city, only around 30-33% of the population is supplied
with water. The beneficiary population of the water supply system was estimated to be about
72,000 in year 2016). By 2019 the number of people served is expected to have gone to more
than 90,000.

Table 6: Estimated Coverage of Existing Piped Water Supply

WUSC Service Population 2019 | Population 2019 Coverage
NWSC 56,900
Jamungathhi WUSC 3,472

91,202 305,968 30%

Pichara Biratnagar WUSC | 4,325

Mangadh WUSC 26,505

Source: JICA Study Team
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Total Daily Water Demand --------------===-==-=----=----- 26,100m*/day (26.1 MLD)

Total Daily Water production capacity-------------------- 9100 m*/day (9.1 MLD)

Total Daily Water sUpply ----=--===========mmmmmmmmmmemeneev 5300 m*/day (5.3 MLD)
Non-revenue water (NRW) --------=-=--mmmmmmmmommm oo 3800m?/day (3.8 MLD) makes about

42% and it gives water per capita per day--73 Ipcd as water coefficient.

The water supply is intermittent and the supply is made three times a day, with the total supply
period/time of 10-11 hours. The supply hours are 5:00 AM -9:00 AM; 12:00 Noon -2:00 PM
and 4:00 PM —9:00 PM.

Generally, deep tube has satisfactory water quality unlike hand pumps as these extract water
from shallow aquifer. The hand pump water found to have excessive iron content, and
sometimes also contaminated with coliforms. In case of Biratnagar city piped supply, the water
being ground water from deep wells, is good at all the sources except for some iron and
manganese. However, its quality can deteriorate considerably due to poorly maintained, old
and leaking distribution system pipelines. To address such contamination, extensive chlorine
treatment by dozing bleaching powder is carried out. There are no other treatments except for
one iron removal device at Rani PS and one pressure filter at Munalpath PS, however, these
were found to be ineffective and/or inadequate. There was a Jaundice outbreak in Biratnagar
in 2014 during the period of April to July. There were 120 cases of infection and 12 deaths.
People had suspected the city water supply as one of the prime causes. So NWSC has become
quite serious about disinfecting water with chlorine before sending it for distribution.

[Source: JICA Report (REPORT ON SITUATIONAL ANALYSIS OF WATER SUPPLY IN BIRATNAGAR/ Nepal Water Supply
Corporation, Biratnagar-August, 2019)]

3.1.7 Proposed New Water Supply Project
The proposed new project is supposed to focus areas mainly covered by Ward
1,2,3,4,5,6,7,8,9,10,11,12,13, and 14 of Biratnagar Metropolitan City. Major components of
the proposed new project in brief:
a. Construction of 1 new pump station /PS No.5,
b. Rehabilitation of 3 existing Pump Stations (PS) located at Tinpaini, Devkota and Munal
Path respectively,
c. Laying approximately 117.5 KM length of transmission and distribution pipe lines of
sizes ranging from 3’ to 12” Dia.

Nepal Water Supply Corporation
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Table 7: New Project components in detail

Treatment Plant | New Reservoir/Water Tank Pump | Admin | Drainag
Project New Tube well for removal of construction (Clear water tank) house | istratio | e
SN | components/ construction iron and Surface/ Ground | Elevated/Overh | constr | n constru | Remarks
Locations manganese ((Semi-basement) | ead uction | office | ction
Unit | Capacity Unit | Capacity | Unit Capacity | Unit | Capacity | Unit Unit Unit
' 3 1200 It./min. -
Construction of 1 3600 450 cu- 1200 cu- To serve
a new pump 4,889 m3/day 1 lt/min 1 m 1 m 1 1 1 west
station/PS 5 (Max.) ' Biratnagar
Note: Clear water reservoir will have an 8 hours capacity.
Rehgbl_lltatlon of Renewal of old
b 3 existing Pump existing tube wells
stations(PS) g
S 3 1200 It./min . 3600 . 1200 cu- .
P 4,584m3/day It/min. m — | — — — To serve
(Max.) east
3 1200 It./min Biratnagar
3600 1200 cu-
Devkota Chowk 4,903m3/day 1 1t/min. 1 m 1
(Max.)
3 1200 It./min
3600 1200 cu-
Munal Path 4,406m3/day 1 1t/min. 1 m 1
(Max.)
Note: Clear water reservoir will have an 8 hours capacity.
Pipeline Length Size Materials Remarks
c construction in : :
. . s vy - DI and Dl-------------- Ductile Iron, HDPE--------- High
the project area Approximately 170 KM | 3” to 12” Diameter HDPE Density Poly Ethylene
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Table 8: Proposed Distribution pipe plan

Existing Total
Renewal+ new(m

(m) (m) (m)
Diameter | 12” 10 |8 6 47 3” Sub-total | 12°~1.5”

Material DIP DIP | HDPE | HDPE | HDPE | HDPE DIP/GI

DevkotaPS | 323 | 2164 | 318 | 2,373 | 15008 | 14225 | 34,411 | 8,633 43,044
Tinpaini PS | - 61 323 | 3865 | 11,036 | 8125 | 23410 | 13,951 37.361
E,"S“”a' Path | 497 1893 | - 728 8538 | 7.164 | 18820 | 13,504 32,324
E'Se‘” NOS | 3344 | 465 | 2841 | 3350 | 18539 | 12,193 | 40,732 | 16,073 56,805
Total 4164 | 4583 | 3482 | 10316 | 53,121 | 41,707 | 117,373 | 52,161 169,534

3.1.8 Water Quality after the completion of the new proposed project

As the ground water in Biratnagar area contains excess iron and manganese, the water is
proposed to be treated for iron and manganese removal in the new project. So treatment plants
are proposed at all the four pump stations where works are to be done under the new project.
Oxidation treatment is required for the removal of Iron and Manganese. Iron is oxidized by air,
and Manganese is oxidized by chlorine. The resulting water quality for distribution after
treatment will be as per Nepal Drinking Water Quality Standard.

— Ve o y
Receiving Sedimentation 1 Filter Clean Water Overhead Distributi
» » > P verhea istribution
well : Tank H Tank *2 Reservoir Tank Supply

*1 Apply cascade *2 Remaining more than 0.7 mg-Cl/L is
or weir, etc. demand for treating Mn2+

Figure 2: Block Flow

Recerving Well
*With ::ll:mosph%ic release

Iron & Manganese Overhead |
Removal Facilicy Tank

Aeration byCascade
or Weir. )
Filter

— P

SR —— S Distribution
Clean Warter SUPP'Y
® (®

Reservoir

Figure 3: Water Treatment Process
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Table 9: Proposed Basic Design Condition

Indicator Present Plan for 2027

Piped water 30% for the Target Survey Area | 50%

coverage

Service Population | 56,900 69,322 in East ; 24,398 in West
Consumption 100 -120LCD 125LCD

Water quality

Contaminated with coliform,
iron, manganese

Within Nepal drinking water
quality standards

Distribution
service hours

Approx. 10-13 hours

24 hours

Source: JICA Study Team

3.1.9 Construction facilities
The available and new pumping station has been illustrated below with the pump station (PS)

facility plan.
Table 10: PS facility plan
Water Clean
Distribution 3?121?1% Water Water
Area Area (Dail y Well Treatment Reservoir | Elevated tank
maxi%um) Facility (Semi-
3 basement)
m°/ day
1,200L/min x .
: 3,600L/min | 1,200m?® 450m3 (use the
Devkota PS | 4,903 3 wells (New) (New) existing tank)
(Renewal)
1,200L/min x .
. : 3,600L/min | 1,200m?® 450m?3 (use the
East | Tinpaini PS | 4,584 3 wells (New) (New) existing( tank)
(Renewal)
Munal Path |, , é’sv%?l';/ MINX | 3 600L/min | 1,200m® | 450m® (use the
PS ' (New) (New) existing tank)
(Renewal)
Sub-total | -13,893 gag‘;glrty
New No.5 1,200L/minx | 3,600L/min | 450m?® 3
West PS 4,889 3 wells (New) | (New) (New) 1,200m* (New)
Sub-total | -4,889 Eag‘;glrty
Total -18,782

3.1.10 Wells and Water Treatment (Removal of Iron, Manganese) Facilities
Based on the existing wells, water intake quantity of wells is set to be 3600 I/min (1,200 Liter
/ min * 3) for 3 wells in each PS. The figure below shows the Borehole Structure of Deep Well.
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Casing Pipe @300 (Mild Steel) L=48m

48m
Casing Pipe 350
Drilling @550

GL. -30m
Backfilling / Sealing.~ }{
GL. —45m

Sealing L=3m (Bentonite Perrett)
GL. -48m

Gravel Packing (4-8mm)
Casing Pipe ¢200 L=102m (Mild Steel) ~

GL. ~114m

Screen Pipe 200 L=6m (SS) ~

GL. -120m

150m

GL. ~126m

102m
Casing Pipe ¢200
Drilling $400

Screen Pipe ¢200 L=6m (SS) ~

GL. -132m

GL. -138m

Screen Pipe @200 L=6m (SS)
GL. —144m

Bottom Plug L=6m, ~

GL. -150m

Figure 4: Borehole Structure of Deep Well

According to the water quality test, concentrations of Iron and Manganese were found to be
remarkable for water treatment. Thus, such contamination will be focused for the removal of
such to satisfy the Nepal Drinking Water Quality Standards. The Figure below illustrates the
water treatment system and processes. Oxidation treatment is required for the removal of Iron
and Manganese. Iron is oxidized by air, and Manganese is oxidized by chlorine.

Figures below show the drawings of the Water Treatment Facility.
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Rapid Sand Filter

lop Plan

Figure 5: Top Plan of Water Treatment Facility

Figure 6: Section of Water Treatment Facility

3.1.11 Clean Water Reservoirs and Overhead Tanks
The storage capacity will be secured by both types of reservoirs in total. The 3 existing PSs
have little space for additional overhead tanks (OHTS). Therefore, storage capacity will be
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secured by large size of clean water reservoirs which will be in semi-basement type. The
capacity of a clean water reservoir is 1,200 cubic meters for each pumping station. Similarly,
for the new pumping station, both overhead tanks and treated water reservoirs will be
constructed. The capacity of the overhead tanks is 1,200 cubic meters and the capacity of the
clean water reservoir is 450 cubic meters. The main aim is to secure an 8-hour capacity of daily

maximum water volume.
The figure below illustrates the drawings of clean water reservoirs in the existing pumping

stations.

PUMP STATION RESERVOIR PLAN
D BOTTOM P\"l-:lN $=1:100

a1
Y

s

Macar Zomean x B

Lacdr Zomsiin x @00

12000

m lml

e [ i e
Figure 7: Plan of Clean Water Reservoir in existing PSs (1,200 m®)
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Figure 8: Section of Clean Water Reservoir in existing PSs (1,200 m®)
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Figure below shows the drawings of the Clean Water Reservoir for new PS.
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Figure 9: Plan of Clean Water Reservoir in new PS (450 m?)
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Figure 10: Section of Clean Water Reservoir in new PS (2150 r¢1‘13)"

Similarly, the figure below shows the detailed layout of the overhead tank in the new pumping

station.
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Figure 11: Plan of Overhead Tank in new PS.
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Figure 12: Section of Overhead Tank in new PS

3.1.12 Administration Building

An administration building for the new pumping station should be built for the operation and
maintenance of the project. The administration building consists of an office room, storage
units and toilets, etc. A plan of administration building is shown in Figure below. Similarly,
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septic tank for the toilets is required besides the administration building. And for the exiting
pumping stations , existing administration building including septic tank will be utilized (not

included) in the Project.

FA (\eo/,.
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3.1.13 Operation Room

Figure 13: Plan of Administration Building

An operation room for the new installed facility (3 PSs to be rehabilitated and 1 PS to be newly
constructed) such as chemical facility, treated water pumps to the overhead tanks, electrical
facility, etc. will be built on the ground water tank to minimize required space of pumping
stations and to avoid flood disaster. The detailed plan of the operation room is shown in the

Figure below.
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Figure 14: Plan of Operation Room
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3.1.14 Distribution Networks

The existing pipes need to be replaced since there are a lot of old aged pipes which results in a
lot of leakage in volume and number of locations. However, the priority of the existing pipes
to be replaced has been based on the area covered by ADB road project and then by the area
necessary for double pipelines on both sides of road. Similarly, other important pipelines which
may also have leakages are also to be mended. The details of the distribution pipe plan are
shown in the Table and in the Figure below.

Table 11: Distribution Pipe Plan

Existing | Total
Renewal + New(m

(m) (m) (m)
Diameter 122 |10 8” 6" 47 37 Sub-total | 127~1.5”

Material DIP |DIP |HDPE | HDPE | HDPE |HDPE DIP/GI
DevkotaPS | 323 |2164 |318 2373 | 15,008 | 14,225 | 34,411 8633 43,044
Tinpaini PS | - 61 323 3865 |11.036 | 8125 |23.410 13951 | 37,361
E,"S“”a' Path 497 1,893 |- 728 8538 |7.164 | 18,820 13504 | 32.324
New No.5PS | 3,344 | 465 2841 |3350 |18539 |12,193 |40732 16073 | 56,805
Total 4164 | 4583 |3482 |10316 | 53121 |41.707 | 117373 |52161 | 169,534
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Figure-1 Route of Main Pipelines and Existing Pipelines more than 6"

Figure 15: Plan for Route of Pipelines to be laid (Main pipe)

3.2 Construction Management of the study
3.2.1 Temporary yard
A temporary yard is needed for the construction purpose. Biratnagar Metropolitan City (BMC)

has agreed to provide the yard during construction with an area of 3,500 square meters
approximate.

3.2.2 Quarry sites

The Project will purchase the crushed stones and sands from suppliers. Therefore, the Project
does not quarry directly.
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3.2.3 Excavation and Disposal site

Disposal site for surplus soil has also been allocated by the BMC which will excavate soils
with an estimated area of approx. 30,000m®. The necessary land area is 10,000m? and with an
assumption of the height of the soil pile up to 3m. The estimated location for the disposal site
for surplus soil is shown in the figure below.

O | Candidate of disposal site

iam
Ce——

Figure 16: Candidate of disposal site for surplus soil
3.2.4 Temporary office
A temporary office will be installed with an area of approx. 200 square meters the location of
which will be determined later by the Contractor.

3.2.5 Material storage
Storage unit for the construction is adjusted not to exceed the capacity of the temporary yard
where the materials will be covered by sheets, not to get wet.

3.3 Project Management for Construction

3.3.1 Material required for the project

Major construction materials required during and for the construction of the Project have been
mentioned in the table below.

Table 12: Major materials required for the Project

Construction works
Items required
Item Civil Engineering facilities D_lstr!butlon Machineries etc.
number pipelines
1 Crushed stones/aggregates | DI pipes Pumps for deep wells
2 Cement HDPE pipes Sand to remove Manganese
3 Sand Valve Chlorine tank
4 Rebar/Steel Reinforcement
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3.3.2 Human Resources

Necessary human resources required for the project has been mentioned in the table below.
Accidents which include even the traffic accidents are anticipated during the construction stage
and the operating stage as well. To prevent the accidents, personal protective equipment such
as gloves and helmets as well as safety training for construction works will be managed.
Similarly, also during the operation phases accidents by operation of machineries are probable,
hence safety training for such are also encouraged.

Table 13: Human Resources Required for the Project
Construction works

SN | Civil Engineering facilities | Distribution pipelines | Machineries
1 Foreman Plumbers Electricians
2 Skilled labour/Drillers Mechanists
3 Common labour

4 Rebar worker

3.4 Land Requirement for Project Components

The rehabilitation of pumping stations will be utilizing the existing lands. For the instalment
of the new pumping station, the land to be used is to be rented by the Government. The BMC
will implement the procedures of land use, based on the Land Acquisition, Resettlement and
Rehabilitation Policy 2015 AD in Nepal.

3.4.1 O & M Equipment and Tools
Equipment is required for the measurement of the water quality. NWSC will measure water
quality in the administration office. Equipment list for the measurement of water quality
parameters are mentioned below. Similarly, mini excavators will be required for the
construction of service pipes and other construction facilities.
Some equipment’s to measure the water quality has been listed below:

- pH meter

- Turbidity meter

- Residual chlorine meter

- Iron/ Manganese meter

- E coli meter

3.4.2 Project Implementation Plan

The project will begin its work after the completion of the grant agreement which is followed
by the detailed design study for 6 months. The project facilities are expected to be completed
by the end of 2024. A general project implementation plan has been shown in the table below.

Table 14: Project Implementation Plan

Year 2022 2023 2024
Month 2131451617 (8191011121123 14|5[6|7[8[9]10]11]12[1/2[3[4|5[6]|7]8
Grant Agreement [
Detailed Design —
Bidding Procedures i——
Construction I O O B o e e e s s e e s e s s ) e s s

Source: General Project Outlines/ Yachiyo Engineering Co., Ltd. (YEC)-Japan

The salient feature of the project has been listed in the table below:
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Table 15: Salient Features of the Project

SN | Items Description
1 | Name of Project Improvement of Water Supply in Biratnagar
2 | Type
3 | Study Level Initial Environmental Examination
4 | Location Area
Province Province no 1
District Biratnagar
Municipality Biratnagar Metropolitan City
Wards Partial Areas of Ward Nos.
1,2,3,45,6,7,8,9,10,11,12,13,14
5 | Available Facilities
Road Dharan road and Municipality road
Water Supply System Available
Electricity Available
Communication Available
Health Services Available
Banking Facilities Available
5 Population status of the beneficiary
of the subproject
\P(r:;rent Population (2019): Survey 56,900 (served population)
Design Year Population (2027) 93,720 (served population)
7 | Water Demand (LCD)
Design Year (2027) 125 LCD
5 Proposed _\N_ater Source
Characteristics
Source Name Ground water
Source Location Devkota, T_inpaini, Munal Path, and New No.
5 (Ramganj)
Safe Yield (Ipm) 1,700 Litter / min
9 | Structures
OHTs RC, 1,200 m3(New No.5), H=approx.. 30 m
Pumps 1,200 Litter / min, centrifugal pump

Deep Tube wells

Dia. 350mm, Depth: 150m

Electricity line

approx. 100 m * 4 PS (service electrical wire)
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Transformer

11kV to 400V, and 400V to 200V, in each PS

Generator

Valve Chambers

Office Building

1 story, 7m * 12m, constructed in new No. 5
PS, RC frame brick wall

Guard house

Generator House

Household Connection

Constructed by NWSC’s another project

Fire Hydrants

Distribution Network (kilometre)

Approx. 169 kilometres

10

Total Cost of the Project (NRs.)

Water Supply Component (NRs.)

approx. 2 billion 3 thousand million

Sanitation Component (NRs.)

0
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3.5 Project Description

3.5.1 Project area

The project area include Biratnagar Municipality City of Province 1 wards number
1,2,3,4,5,6,7,8,9,10,11,12,13 and 14.

Location Map: Initial Environmental Examination N

Map of Nepal Improvement of Water Map of Province - 1 A
Supply in Biratnagar

— > C s -y

Morang District

¥
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Figure 17: Project Location Map

3.5.2 Population Demography of the Project Area

The population of BMC was reported to be 1,66,674 by 2001 census, which grew to 2,01,125
in 2011 census. The population of men comprised of 53% (i.e. 87,664) and women population
was 47% (i.e. 79,010) in 2001 census, whereas, the sex proportion changed in 2011 census
with percentage of men decreased to 51% (108,827), whereas women population grew to 49%
(105,836). The increased population between 2001 and 2011 seemed at 34,451, which refers
the annual growth rate (straight line) at 2.07%.

According to BMC’s official website, the total population is 2,14,663 (male 1,08,827 and
female 1,05,863) and households 47,798 for the year (2020). Moreover, the Regional Urban
Environmental Improvement Project (RUDP) officials had reported the total population of
census 2011 is 2,71,354 increased total 1,04,680 population. If the given figure is considered
then the annual straight-line population growth rate stands at 6%. However, they had viewed
that they had considered the base population is 236,895 for the year 2015 and the annual
population growth is 3.37% while preparing the report for Initial Environmental Examination
(IEE) on Additional Drainage, Sewerage, and Roads Improvement Works for Biratnagar Sub-
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metropolitan City. If the growth rate (3.37%) of RUDP is considered then the population for
year 2021 would be 289,017.

Households & Population by Ward

20,000
18,000
16,000
14,000
12,000
10,000
8,000
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4,000
2,000

Mumbers

1 2 3 456 7 8 921011121314 15%161 71819
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—fp—Household —@=—Population

The IEE survey enumerated the population of 1,192 in 216 sampled households within the
delineated project area. The ratio of the male to female is 51.01% and 48.99%.

Table 16: Household/ population of the project area

S.N Name of Settlement # of Household Popilciaftion
1 Damabandi 49 o5g

2 Damabandi, Karkhana tole 17 104

3 Damabandi, Kulharba 56 310

4 Damabandi, Prithivi chowk 4 27

5 Damabandi, Pulchowk 14 78

6 Damabandi, Shankarbari 63 349

7 Shankarbari, Keshaliya 13 66
Total 216 1,192

Source: Household Survey, April, 2021

3.5.3 Historical and Archaeological site nearby

No definable historical and archaeological sites are evident within the project area. Though it
is not closer to the project area but in entire BMC area Temples, mosques, and churches are
existed. Kali mandir, Hanuman Mandir, Radhakrishna mandir etc. of Hindus and Bilal Masjid,
Kari Sahab Mosque, Jama Masjid etc. of Muslim are famous cultural sites.

3.5.4 Access to the project area
There are different ways to reach the project area from the capital (by bus, by car or by air). By
air the flight time between Biratnagar (BIR) and Kathmandu (KTM) is around 40 min and
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covers a distance of around 232 km. When you drive by car or by bus, we will need to travel
approximately 379 km via the BP Highway and East West highway which will take an
approximately 9 hours.

3.6 Current Physical Environment
3.6.1 Topography

Biratnagar Metropolitan City (BMC) serves as the administrative capital of Province no.1. Itis
located about 399 km (248 mi) east from the Kathmandu. BMC covers an area of 58.48 sq.
km and is located at 26°28’ N and 86°19’ E.

The municipality is mainly located in the Tarai region, thus, it has gentle terrain, which is
gradually sloping from north to south. The range of elevation observed in the municipality is
between 62m asl in the southern parts and 76m in the northern parts. BMC lies close to the
Koshi River, which is about 30km in the west, while two small rivers bordering the town
Singiyahi that flows from the east and Kesaliya from the west.
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Figure 18: Terrain of the project ward (source: SRTM)

3.6.2 Landuse
The Biratnagar Metropolitan covers an area of 58.48 km? where most of the land is covered by

agricultural land and settlements.
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Figure 19: Land use of the project wards (Source: Survey Department)

3.6.3 Climate
The climate of the project area is sub-tropical. The mean annual temperature ranging from
about 25°C to 30°C and the maximum and minimum temperature is 42°C and 0°C respectively.
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The annual precipitation ranges from about 1595 — 2279 mm. More than 80% of the total annual
rainfall occurs in four summer months — June to Sept.

Temperature - Biratnagar, Nepal
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Figure 20: Average monthly temperature (source: DHM)

Rainfall - Biratnagar, Nepal
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Figure 21: Average monthly rainfall of the project area
3.6.4 Hydrology
The subproject area is drained by Singiyahi and Kesaliya River. These rivers are flooded during
summer monsoon and river bank cutting, particularly at the meander bend during flooding, is
common. During dry winter period, the water in these rivers is very low. There is absolute lack
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of information on the behaviour of surface and ground water. Groundwater depth is between
9-15 m with 1.-2m fluctuation during dry and wet seasons.

Keshalia River
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Figure 22: River network of the project area

3.6.5 Water Supply and Sanitation

The water supply in Biratnagar Metropolitan city is managed by the Nepal Water Supply
Corporation (NWSC) and three Water User and Sanitation Committees (WUSCs) namely
Jamunagachhi WUSC, Pichhara Biratnagar WUSC and Mangad WUSC. The main urban areas
are covered by NWSC and outer peri-urban areas are looked after by the local constituted
WUSCs. The existing NWSC run piped water supply system is being served by water pumped
from deep tube wells (more than 100 metres deep) located at different parts of the town, stored
in the several overhead/elevated concrete tanks and through pipelines laid underground along
the streets. The elevated tanks mostly are located within the tube well/ pump station
compounds. The water reaches to general people through private connections. The water is
being served through '2” private connections for general households while some businesses
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and industries have bigger size connections. Because of rapid growth of population and
extension of widely scattered dwellings, the present water supply has become inadequate.

3.6.6 Water Quality

The quality of water in the deep tube wells is good but with majority of hand pumps in the city,
the water quality is not that good both chemically and biologically. The reason behind this low
quality water is due to the shallow water which contains excessive iron and is usually found to
be contaminated. In case of Biratnagar city piped supply, the water being ground water from
deep wells, is good at all the sources except for some iron and manganese. However the quality
goes down considerably when it reaches consumers through the distribution system due to
faulty leaking pipelines as they are mostly very old and are poorly maintained. To address to
this type of contamination the water is being chlorinated/ treated by dozing bleaching powder
water solution at the sources. There are no other treatments except one iron removal device at
Rani PS and one pressure filter at Munalpath PS which are not that effective or are inadequate.
NWSC is quite serious about disinfecting water with chlorine before sending it for distribution.
(JICA Report (REPORT ON SITUATIONAL ANALYSIS OF WATER SUPPLY IN
BIRATNAGAR/ Nepal Water Supply Corporation, Biratnagar-August, 2019)]

During the field inspection, water samples from the rivers bordering the metropolitan city were
collected and its water quality analysed for various physical and chemical parameters
illustrated below:
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Table 17: Physical and Chemical water quality parameters of Singiyahi River

APHA, Standard Methods and

Parameters Units WHO GV | NDWQS | Upstream Mid-Point | Downstream equipment used

pH - 8.1-85* |6.5-85% |78 7.8 7.8 pH Meter

Turbidity NTU - 5 5.8 17.2 111 Electronic Turbidity Meter
Electric Conductivity puS/cm - 1500 332.0 207.0 231.0 Conductivity Meter
Temperature °C - - 26.7 26.5 26.5 Mercury Thermometer
TDS mg/l 1000 165.0 102.0 116.0 Gravimetric Method

DO mg/I - - 4.0 4.1 4.1 Winkler Method

Total Hardness mg/l 500 500 492.1 502.6 508.1 EDTA Method

Alkalinity mg/I 500 - 4.2 4.2 4.4 Titration Method
Phenolphthalein Alkalinity | mg/l - - 0 0 0 Titration Method

Ammonia mg/l 1.5 1.5 0.1 0.1 0.1 Phonate Method

Nitrate mg/l 50 50 2.9 2.8 2.8 Phenol Disulphonic Method
Phosphate mg/I NA NA 0.4 0.5 0.5 Spectrophotometric Method

APHA: American Public Health Association, Standard Methods for the Examination of Water and Waste Water. WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS:
National Drinking Water Quality Standard, 2062 (Nepal).*These values show lower and upper limits.
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Table 18: Physical and Chemical water quality parameters of Kesaliya River

APHA, Standard Methods and

Parameters Units WHO GV | NDWQS Upstream | Mid-Point Downstream equipment used

pH - 8.1-8.5* 6.5-8.5* 8.1 7.9 7.6 pH Meter

Turbidity NTU - 5 41.7 17.9 12.8 Electronic Turbidity Meter
Electric Conductivity pS/cm - 1500 333.0 345.0 284.0 Conductivity Meter
Temperature oC - - 26.7 26.9 26.3 Mercury Thermometer
TDS mg/l 1000 167.0 174.0 147.0 Gravimetric Method

DO mg/I - - 4.2 4.0 4.1 Winkler Method

Total Hardness mg/I 500 500 442.4 440.1 444.1 EDTA Method

Alkalinity mg/I 500 - 2.5 2.6 2.4 Titration Method
ZTEQﬁLﬁ?;halein mg/I - - 0 0 0 Titration Method
Ammonia mg/I 1.5 1.5 0.0 0.0 0.0 Phonate Method

Nitrate mg/I 50 50 2.4 2.5 2.4 Phenol Disulphonic Method
Phosphate mg/I NA NA 0.3 0.4 0.4 Spectrophotometric Method

APHA: American Public Health Association, Standard Methods for the Examination of Water and Waste Water. WHO GV: World Health Organization Guideline Value, 2006 Update, NDWQS:
National Drinking Water Quality Standard, 2062 (Nepal).*these values show lower and upper limits.
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The test reports show that all parameters of water quality of the sample collected are within the
permitted value of NDWQS.

3.6.7 Ground Water

Biratnagar is located in the Tarai plains, where the existing sources of water supply are
primarily ground water. Piped water system was initiated about 50 years ago. People get their
water from shallow tube wells/bore holes called hand pumps or dug wells constructed at
different points by the municipality or by individuals themselves in their backyards. The city’s
source of water supply is fully ground water as people opt for ground water for their domestic
use as it is very easily accessible. The average depths of hand pumps/shallow tubewells used
by common people are in the range of 15-50 feet. Quite a big section of population still use and
are dependent on such hand pump water as all areas are not fully covered by the existing piped
water system or piped water supply does not fulfil/meet all the water demand.

3.6.8 Groundwater Quality

Groundwater depth in the project area lies between 9-15 m with 1-2m fluctuation during dry
and wet seasons. Its ease of availability at a depth of 5-8 feet has made it a reliable source of
water even though its quality is not reliable and is mostly contaminated. Water of most of these
hand pumps in the city contains excessive iron and is contaminated to great extent. However,
with deeper tube-well, the quality of ground water becomes better.

3.6.9 Air Quality

During the field survey, field observations show the main cause of air pollution in the project
area ate the air pollution caused by fugitive dust from the vehicular movements particularly
over unpaved roads and construction activities. Air emissions are also observed from open
burning especially in the agricultural lands, vehicular exhaust from old vehicles and emission
from industrial emissions. The magnitude of air quality in the project area is observed to be
minimal.

Table 19: National ambient air quality standard for Nepal, 2003

Concentration

Parameters Units A_veraglng in Ambient Air, | Test Method
Time .
Maximum
TSP (Total Annual ]
Suspended png/m3
Particulars) 24 hours * 230 High Volume Sampling
Annual -
PM10 png/m3
24 hours * 120 Low Volume Sampling

Diffusive sampling
Annual 50 based
on weekly average

Sulphur Dioxide | pg/m3
To be determined before

**x
24 hours 70 2005A.D
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Diffusive sampling
Annual 40 based
on weekly average

Nitrogen Dioxide | pg/m3

To be determined before

**x
24 hours 80 2005A.D

8 hours ** 10000 To be determined before

. 2005A.D
Carbon Monoxide | pg/m3 005
15 min 100000 Indicative samplers ***
Atomic Absorption
Annual 0.5 Spectrometry, analysis
Lead pg/m3 of PM 10 samples****
24 hours -
Annual - Diffusive sampling
based on weekly average
Benzene pHg/m3
24 hours -

* Note: 24 hourly values shall be met 95% of the time in a year. 18 days per calendar year the standards

may be exceeded but not on two consecutive days.

**Note: 24 hourly standards for NO2 an SO2 and 8 hours standard for CO are not to be controlled before

MoPE has recommended appropriate test methodologies. This will be done before 2005.

***Note: Controlled by spot sampling at roadside locations: Minimum one sampler per week taken over 15 minutes during peak traffic hours,
i.e. in the period 8am-10am or 3pm-6pm on a work day. This test method will be re-evaluated by 2005.

****Note: If representativeness can be proven, yearly averages can be calculated from PM10 samples from selected weekdays from each
month of the year.

*****Note: To be re-evaluated by 2005.

Source: Batabaraniyamapdanda tatha sambhandit suchana haru ko sangalo, Ministry of Environment, 2067

3.6.10 Noise Quality

The project area lies in the main area of the city where the main source of noise quality
deterioration is due to the honking of the vehicles, unmanaged traffic and construction works.
The increasing number of automobiles and unmanaged traffic contributes to noise pollution.

Table 20: Noise quality standard

Noise Level Guidelines

Receptor Daytime Laeq(dBA) Night Time Laeq (dBA)
Re5|dentlal, Institutional and 55 45

Educational

Industrial, Commercial 70 70

Source: IFC EHS Guideline, 2007.

Sound level meters were used to measure the noise quality over a time period of 24 hours in
our project areas (4 pumping stations). The graph below shows the variation in noise during
the daytime and during the night time as well.
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Sound Level Measurement
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Figure 23: Noise level of the project area

3.6.11 Solid Waste Management

The project area is an important industrial area of the country where the majority of the
population is daily commuters who travel to the city from adjacent towns for work and
education. The current situation of solid waste management in Biratnagar Metropolitan city
comprises of waste collection from households and institutional sources. However, the quantity
and estimation of waste collected varied largely with other cities due to the floating population
in BMC and higher commercial activities occurring in the city.

The solid waste collection method deployed in the project area is open dumping the waste.
Waste is dumped on the banks of Keshaliya river, about 300 meters north of Keshaliya Bridge
on the Keshaliya Marga situated in Ward No 6 of BMC. Moreover, due to the limited space for
dumping, the waste in the landfill is often burnt to reduce the volume and make room for
dumping of more waste.

The metropolitan city employees a public private partnership (PPP) model whereby the
responsibility for collection and management of waste is handed to a private company, Waste
Management Group Nepal Pvt. Ltd. and J.V. as per the contract with BMC. The company uses
a total of 51 vehicles for the collection and transportation of waste.

3.7 Current Biological Environment

3.7.1 Distribution of Vegetation in the project area

The project area is located in the urban area where the presence of vegetation is sparse.
However, the urban vegetation found has been recorded. Some exotic tree species like
Gulmonhar (Delonix regia), Ashok (Saraca indica), Ipil ipil (Leucaena leucocephala), Masala
(Eucalyptus camaldulensis), Teak (Tectona grandis). Furthermore, fruit trees like Coconut
(Cocos nucifera), Mango (Mangifera indica), Amala (Phyllanthus emblica), Amba (Psidium
guajava), etc. were also recorded. In addition to it, some fodder species like Kutmero (Litsea
monopetala) were also recorded from the project sites. This vegetation has been presented in
the table below.
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Table 21: Tree species recorded in the project area

CITIES-
SN | Local Name | English Name Scientific Name Family Appendix
Status
Tinpaini Pumping Site
Neem Neem Azadirachta indica Meliaceae -
Gulmohar Gold Mohur Delonix regia Leguminosae -
Aap Mango Mangifera indica Anacardiaceae | -
Maulsari Indian fruit Tree | Mimusops elengi Sapotaceae -
. Munal Path Pumping Site
Kadam Burflower tree Anthocephalus chinensis Rubiaceae -
Neem Neem Tree Azadirachta indica Meliaceae -
Simal Silk cotton Bombax ceiba Bombaceae -
Sisso00 Indian rosewood | Dalbergia sissoo Leguminosae ]
Masala Red gum Eucalyptus camaldulensis Mytraceae -
Mango Mango Mangifera indica Anacardiaceae | -
Amba Guava Psidium guajava Myrtaceae -
Jamun Java Plum Syzgium cumini Myrtaceae -
. Devkota Pumping Site
Seto siris White Siris Tree | Albizia procera Mimosaceae -
Chatiwan Devil Tree Alstonia scholaris Apocynaceae -
Kadam Burflower tree Anthocephalus chinensis Rubiaceae -
Coconut Nariwal Cocos nucifera Anacaceae -
Sissoo Indian rosewood | Dalbergia sissoo Leguminosae -
Masala Red gum Eucalyptus camaldulensis Mytraceae -
Dumri Dumri Ficus racemosa Moraceae -
Mango Mango Mangifera indica Anacardiaceae | -
Ashok Ashoka Saraca indica Leguminosae -

Y

roposed Soil Dumping Site

Kadam Burflower tree Anthocephalus chinensis Rubiaceae -
Bans Bamboo Bambusa nutans Graminaceae -
Ipil Ipil Ipil-1pil Leucaena leucocephala Mimosaceae -
Kutmero Litsea Litsea monopetala Lauraceae -
Mango Mango Mangifera indica Anacardiaceae | -
Amala Amala Phyllanthus emblica Euphorbiaceae | -
Ashok Saraca indica Leguminosae -
Jamun Java Plum Syzgium cumini Myrtaceae -
Sagawan Teak Tectona grandis Verbenaceae -
. Yard
Seto siris White Siris Tree | Albizia procera Mimosaceae -
Rajbriksha Indian Laburnum | Cassia fistula Caesalpinaceae | -
Masala Red gum Eucalyptus camaldulensis Mytraceae -
Rubber Rubber Plant Ficus elastic Moraceae -
Mango Mango Mangifera indica Anacardiaceae -
Khote salla Chir pine Pinus roxburghii Pinaceae -
Ashok Ashoka Tree Saraca indica Leguminosae -
Jamun Java Plum Syzgium cumini Myrtaceae -
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The volume of the standing trees were calculated using the constant values like Pi Value
(3.1415), Form-factor (0.5). The diameter and height values were measured and collected from
the site. The diameter was measured using diameter tape and height was measured using sunto
clinometer. The detail inventory data from the site are provided below.

Table 22: Volume of standing trees in the project area

S.N. | Species | Diameter (incm) | Height (inm) | Volume (in cubic m) | Remarks
A. Tinpaini Pumping Site

1. Gulmohar 38.20 5.2 0.2979
2. Mango 26.74 6.5 0.1825
3. Maulsari 35.01 7.1 0.3418
4, Neem 27.69 8.1 0.2439
B. Munal Path Pumping Site

1. Kadam 48.70 14.1 1.3133
2. Simal 130.51 23.4 15.6511
3. Sissoo 29.28 8.5 0.2863
4. Kadam 53.79 14.1 1.6023
5. Masala 66.21 23.6 4.0626
6. Masala 54.75 18.4 2.1659
7. Sissoo 18.78 10.3 0.1427
8. Masala 50.93 23.2 2.3631
9. Sissoo 39.47 115 0.7036
10. Sissoo 32.79 12.1 0.5108
11. Sissoo 26.10 12.3 0.3291
12. Jamun 44.56 9.8 0.7643
13. Mango 35.97 6.0 0.3048
14. Kadam 19.74 8.5 0.1300
15. Kadam 80.85 10.3 2.6440
C. Devkota Pumping Site

1. Kadam 39.79 8.7 0.5409
2. Seto Siris 20.69 10.5 0.1765
3. Seto Siris 30.56 10.5 0.3850
4. Mango 44.25 10.1 0.7764
o. Mango 29.92 9.2 0.3234
6. Mango 41.70 8.0 0.5463
7. Ashok 12.10 3.8 0.0218
8. Ashok 13.69 4.1 0.0302
9. Ashok 12.73 4.2 0.0267
10. Ashok 14.32 4.1 0.0330
11. Sisso00 24.19 8.5 0.1953
12. Mango 34.38 11.5 0.5337
13. Mango 31.19 8.3 0.3172
14. Dumri 52.52 12.2 1.3216
15. Mango 21.65 5.1 0.0938
16. Dumri 49.02 14.2 1.3400
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17. Sisso0 18.14 12.1 0.1564
18. Masala 49.97 19.5 1.9125
19. Masala 40.11 18.1 1.1434
20. Ashok 16.55 4.6 0.0495
21. Seto Siris 56.02 13.4 1.6515
22. Chatiwan 14.01 3.2 0.0246

In the overall project site, majority of mango trees are available followed by Sissoo, Masala,
Kadam and Ashok respectively. However, in case of volume, Simal trees have high volume
(15.6511m°) followed by Masala (11.6475 m®), Kadam (6.2305 m®), Mango (3.0781 m?),
Dumri (2.6616 m?), Sissoo (2.3242 m®), Seto Siris (2.213 m?) and so on. Majority of Kadam,
Masala and Sissoo were found in the Munal Path pumping site. Similarly, in case of Devkota
pumping site, majority of tree species like mango, Ashok, seto siris, etc. are available.

Different shrubs species like Aasuro (Adhotoda vasica), Argeli (Girardinia diversifolia),
Simali (Vitex negundo), etc. were also found in the project area. The details of the shrub species
are provided below:

Table 23: Shrub species reported in the project area

SN | Local Name Scientific Name Family IUCN Status

1 Aasuro Adhotoda vasica Acanthaceae Least Concern species
2 Argeli Girardinia diversifolia | Urticaceae Least Concern species
3 Simali Vitex negundo Lamiaceae Least Concern species

The project site is also rich in variety of grass species. Grasses like Bermuda grass (Cynodon
dactylon), Common Finger grass (Digitaria eriantha), Weeping grass (Eragrostis curvula),
Sabai Grass (Eulaliopsis binata), etc. were reported on the sites.

Table 24: Grass species found in the project area

SN | Local Name English Name Scientific Name Family

1 Dubo Bermudagrass Cynodon dactylon Gramineae
2 Common Finger grass | Digitaria eriantha Gramineae
3 Weeping grass Eragrostis curvula Gramineae
4 | Babiyo Sabai Grass Eulaliopsis binata Gramineae
5 | Siru Kunai Grass Imperata cylindrica Gramineae
6 Kans Wild sugarcane Saccharum spontaneum | Gramineae
7 | Amliso Broom Grass Thysanolaena latifolia Gramineae

Epiphytes like (Drynaria quercifolia), (Lepisorus thunbergianus), (Nephrolepis cordifolia),
(Pyrrosia lanceolata), etc. and Ferns like (Diplazium esculentum), (Adiantum caudatum), were
observed during the field visit on the project site.
Similarly, Endemic and alien species like Lahare banmara (Mikania micrantha), Seto Banmara
(Eupatorium odoratom), Besaram (Ipomea carnea), Jalajambhu (Alternanthera philoxeroides)
and Lajjawati (Mimosa pudica) were also reported in the site.

Table 25: Endemic and alien species found in the project area

SN | Local Name English Scientific Name Family Protectio
Name n status
1 Gandhe Goatweed Ageratum conyzoides Asteraceae NA
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Jalajambhu Alligator Alt'ernanthera Amaranthaceae | NA
weed philoxeroides

Kalo Banmara | Crofton weed Eupatorium Asteraceae NA

adenophorum

Devil weed Eupatorium odoratum | Asteraceae NA

Besaram Morning Ipomoea carnea Convolvulaceae | NA
Glory

Gandhe kanda | Spanish flag Lantana camara Verbenaceae NA
Cut grass Leersia hexandra Poaceae NA

Lahare Bitter vine Mikania micrantha Asteraceae NA

banmara

Lajjawati Touch-me-not | Mimosa pudica Fabaceae NA

3.7.2 Faunal Diversity and Distribution
As the project area is urban area, not much of the wildlife was found. Some wildlife that could
adapted to the urban environment were report and are presented below.
Around 14 bird species were reported in the project sites of which 13 species were of Least
Concerned status, for example, Koili (Eudynamys scolopaceus), Nyauli (Megalaima asiatica),
Bhangera (Passer domesticus), Dagre rupi (Acridotheres tristis), Jureli (Pycnonotus cafer), etc
and one was Near Threatened status i.e . Sarus (Ciconia episcopus). On the basis of bird’s
behavior, they can be resident and visitors and they can be common, fairly common and
uncommon on the basis of population status. The details of birds reported in the site are given
below:

Table 26: Bird Species in the Project Area

SN Local English Name Scientific Name Family IUCN Remarks
Name Status

1 Bh't.h Bank Myna A_cru_:io_theres Sturnidae LC R, FC
Rupi ginginianus

2 [R)Sgigre Common Myna Acridotheres tristis | Sturnidae LC R, FC

3 | Bakkulla | Cattle Egret Bubulcus ibis Ardeidae LC R, FC

4 | Saras \S/\t/(t))roklly-necked Ciconia episcopus | Ciconiidae NT SV, ucC

5 | Parewa Common Pigeon | Columba livia Columbidae LC R, FC

6 Kag House Crow Corvus splendens Corvidae LC R, FC

7 Kafal Indian Cuckoo C%‘CUIUS Cuculidae LC Sv,C
Pakyo micropterus

8 Koili Asian Koel Eudynamys Cuculidae LC R, FC

scolopaceus
9 | Nyauli ggtigétthroated Megalaima asiatica | Megalaimidae | LC R, C
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Phistey Common Orthotomus T

10 Chara Tailorbird sutorius Cisticolidae LC R, FC

11 | Bhangera | House Sparrow Passer domesticus | Passeridae LC R, FC

12 | Suga Slaty-headed Psittacula Psittacidae | LC R, UC
Parakeet himalayana

13 | Jureli Redvented Bulbul | Pycnonotus cafer Pycnonototidae | LC R, FC

14 | Dhukur Red-collared Streptopellg Columbidae LC R, C
Dove tranquebarica

Note: LC = Least Concern; NT = Near-threatened

R= Residential, SV= Summer Visitor, C= Common, FC= Fairly Common, UC= Uncommon

The project area contains a variety of reptiles, for example, lizards, snakes, etc. Among them
Snakes like Karet (Bungarus lividus), Dhaman (Ptyas mucosus), Hariyo Sarpa (Trimeresurus
albolabris), and Lizards like Chheparo (Calotes versicular), were reported in the site having
Least Concerned status in IUCN Red List. The reptiles reported from the site are given below:
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Table 27: Reptiles reported from the project area

SN Local Name English Name Scientific Name Family gt(;r,:zz'(f:lgtci:ol\ln) ,CA:\IID-II;IEENS DIX
1 Harhare Sarpa Striped Keelback Amphiesma stolatum Colubridae LC -
2 Krait Lesser Black Krait Bungarus lividus Elapidae LC -
3 Krait Greater Black Krait Bungarus niger Elapidae LC -
4 Goman Spectacled Cobra Naja kaouthia Elapidae LC I
5 Andho Sarpa Chinese Mountain Pit Viper Ovophis monticola Viperidae LC -
6 Dhaman Oriental Rat Snake Ptyas mucosus Colubridae LC I
7 Hariyo Sarpa Green pit viper Trimeresurus albolabris Viperidae LC -
8 Chheparo Oriental Garden Lizard Calotes versicular Agamidae LC -
9 Mausuli Brooke's House Gecko Hemidactylus brooki Gekkonidae LC -

Note: LC = Least Concern
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As amphibians, various types of frog species like Asian Common Toad (Duttaphrynus
melanostictus), Himalayan Toad (Duttaphrynus Himalayanus) and Skittering Frog (Euphlyctis
cyanophlyctis) were observed during the field survey of which details is given below:

Table 28: Amphibians reported from the project area

SN | Local Name | English Name Scientific Name Family Status

1 Bhyaguto Asian Common toad Duttaphr_ynus Bufonidae LC
melanostictus

2 Bhyaguto Himalayan toad Dgttaphrynus Bufonidae LC
Himalayanus

3 Bhyaguto Skittering frog Euphlyctis cyanophlyctis | Dicroglossidae | LC

Note: LC = Least Concern

Mammals reported in the project area are Nyauri (Herpestes auropunctatus), and Musa (Rattus
rattus). The detail status of such species is mentioned below:

Table 29: Mammals reported from the project area

SN | Local Name | English Name Scientific Name Family Status
1 Nyauri Small Indian Mongoose | Herpestes auropunctatus | Herpestidae LC
2 Musa House Rat Rattus rattus Muridae LC

Note: LC = Least Concern

3.8 Current Socio-Economic Environment

3.8.1 Population Demography

The population of BMC was reported to be 1,66,674 by 2001 census, which grew to 2,01, 125
in 2011 census. The population of men comprised of 53% (i.e. 87,664) and women population
was 47% (i.e. 79,010) in 2001 census, whereas, the sex proportion changed in 2011 census
with percentage of men decreased to 51% (108,827), whereas women population grew to 49%
(105,836). The increased population between 2001 and 2011 seemed at 34,451, which refers
the annual growth rate (straight line) at 2.07%.

According to BMC’s official website, the total population is 2,14, 663 (male 1,08,827 and
female 1,05,863) and households 47,798 for the year (2020). Moreover, the Regional Urban
Environmental Improvement Project (RUDP) officials had reported the total population of
census 2011 is 2,71,354 increased total 1,04,680 population. If the given figure is considered
then the annual straight-line population growth rate stands at 6%. However, they had viewed
that they had considered the base population is 236,895 for the year 2015 and the annual
population growth is 3.37% while preparing the report for Initial Environmental Examination
(IEE) on Additional Drainage, Sewerage, and Roads Improvement Works for Biratnagar Sub-
metropolitan City. If the growth rate (3.37%) of RUDP is considered then the population for
year 2021 would be 289,017.
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Households & Population by Ward
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Figure 24: Household and Population by Ward

The IEE survey enumerated the population of 1,192 in 216 sampled households within the
delineated project area. The ratio of the male to female is 51.01% and 48.99%.

Table 30: Household/ population of the project area

SN | Name of Settlement # of Household # of Population
1 Damabandi 49 258

2 Damabandi, Karkhana tole 17 104

3 Damabandi, Kulharba 56 310

4 Damabandi, Prithivi chowk 4 27

5 Damabandi, Pulchowk 14 78

6 Damabandi, Shankarbari 63 349

7 Shankarbari, Keshaliya 13 66

Total 216 1,192

Source: Household Survey, April, 2021

3.8.2 Household and Population by Sex

The actual ward wise household and population can only be confirmed after 2021 CBS census
is complete. However, the BMC official website reported that the total population and
household of entire BMC and only population distribution of each ward. Currently the BMC is
having 19 wards and earlier there were 22 wards while executing its services as the sub
metropolitan city. Nevertheless, the team had tried to retrieve the sex wise population by ward
for the current year adopting the reference of sex wise population of census 2001.

The ward no 6 is largest ward (17,748) and ward no 19 is smallest ward (5,640) in terms of
population and respectively household too. Similarly, the ward no 4 is largest one in terms of
physical area. The overall ratio of male to female population in BMC is 1.03 with 50.70%
(108,827) of males and 49.30% (105,836) of females. The sex ratio of male to female
population was 1.11 in census year 2001.
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Table 31: Population of BMC by Sex (2020 AD)

; . Average .
Ward Household Population g;eaKrl: Hous.ehg)ld Sex Ratio Tg:,l];nts
Total Male Female Size
1 2,656 11,928 6,047 5,881
2 2,208 9,914 5,026 4,888
3 3,563 16,002 8,112 7,890
4 3,417 15,346 7,780 7,566
5 3,313 14,880 7,544 7,336
6 3,952 17,748 8,998 8,750
7 1,857 8,342 4,229 4,113
8 3,091 13,880 7,037 6,843
9 1,613 7,245 3,673 3,572
10 2,738 12,295 6,233 6,062
11 2,848 12,792 6,485 6,307
12 3,495 15,697 7,958 7,739
13 1,492 6,701 3,397 3,304
14 2,429 10,910 5,531 5,379
15 2,787 12,515 6,345 6,170
16 1,456 6,537 3,314 3,223
17 1,869 8,393 4,255 4,138
18 1,759 7,898 4,004 3,894
19 1,255 5,640 2,859 2,781
Total 47,798 | 214,663 | 108,827 | 105,836 76.99 4.49 1.028( 2,788.19
Sources®

Similarly the project area has a large portion of son/daughter by relation. Please refer to Table
below.

Table 32: Population by relation HH by sex in the project area

SN Relation to HH Sex of Member Total
Male Female

1 Head 17.37 0.76 18.12
2 Husband/wife 0.42 17.53 17.95
3 Son/Daughter 22.15 11.33 33.47
4 Grand children 7.47 4.78 12.25
5 Son/Daughter in law 0.00 10.23 10.23
6 Daughter/Son in law 0.08 0.00 0.08
7 Parent 1.59 1.93 3.52
8 Father/Mother in law 0.00 0.08 0.08
9 Brother/Sister in law 0.08 0.76 0.84
10 Household Widow 1.85 1.59 3.44
Total 51.01 48.99 100.00

Source: Household Survey, April, 2021

° The population by ward was sourced from https://biratnagarmun.gov.np/en/ward-profile and the

number of households and the population by sex was adjusted from the accumulated figure of
Biratnagar Metropolitan city as demonstrated in https://biratnagarmun.gov.np/en/ward-profile
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3.8.3 Population by Age Group

The population in BMC is categorized into 3 major age groups i.e. (a) younger dependent
population, (b) economically active population and (c) elder dependent population.

The recent age wise population data is not available, thus, 2001 census data has been considered
as the references and presented in the percentage value so as to understand the conspicuous
scenario of the age composition in BMC.

Population by Age group (%)
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Figure 25: Population by Age Group

The age group between the age of 15 and 59 has been considered as the economically active
age group. In BMC, this age group constitutes more than 61 percent, whereas younger
dependent age group has 34 percent and elder dependent are 5 percent.

The sampled population of the project area is grouped into different age groups in order to
understand population size by the age group. This grouping is also useful to understand the
proportional ratio of economically active and dependence population within the project area.
The majority of enumerated population were under the age group 21-<=30 (25.59%) followed
by age group 0-<=10 (23.07%), age group 11-<=20 (19.30%) and so on. Normally, the
population of less than 10 years and more than 60 years are considered to be the economically
dependent to the economically active population. With this reference, the project area has about
28% dependent population. Please refer to the table below.

Table 33: Population by age and sex

Sex of Member

SI. No. | Age Group Male Fermale Total
1 0-<=10 13.76 9.31 23.07
2 11-<=20 7.38 11.91 19.30
3 21-<=30 13.67 11.91 25.59
4 31-<=40 3.78 4.70 8.47
5 41-<=50 7.05 5.62 12.67
6 51-<=60 3.19 2.77 5.96
7 61-<=70 1.51 2.01 3.52
8 71+ 0.67 0.76 1.43
Total 51.01 48.99 100.00

Source: Household Survey, April, 2021
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3.8.4 Population by Ethnic Group

The IEE report of Additional Drainage, Sewerage, and Roads Improvement Works prepared
by the Regional Urban Environmental Improvement Project (RUDP) for Biratnagar Sub-
metropolitan City, has depicted that the dominant ethnic population of Biratnagar is Hill
Brahmin constituting more than 20 % followed by the other Tarai caste/ethnicity except to
Tharu (Indigenous/Janajati), Rajbansi (Indigenous/Janajati), Dhanuk, Muslim, Baniya,Yadav,
Kewat, Malaha (Indigenous), Marwari, Teli, Halwai, Kayastha, Dushad/Paswan (Dalit
Vulnerable Pon), other Terai Dalit. The least population is of Kami, Damai, Sarki (Dalit

Vulnerable Population) which is less than 1 %.

Table 34: Population by ethnicity/caste

Caste/Ethnicity Population | % Rank by Population
Hill Caste/Ethnicity

Hill Brahmin 37,493 20.80% |1
Chhetri 18,068 10.00% |3
Newar (Indigenous/Janajati) 9,594 5.30% 5
Rai 2,821 1.60% 18
Kami, Damai, Sarki (Dalit Vulnerable Pop) Total | 1,708 0.90% 21
Other Caste/Ethnicity (Total) 5,847 3.20% 9
Total Hill Caste/Ethnicity 75,531 41.90%
Terai Caste/Ethnicity 0.00%

Tharu (Indigenous/Janajati) 4,994 2.80% 14
Rajbansi (Indigenous/Janajati) 5,028 2.80% 13
Dhanuk 6,587 3.70% 8
Muslim 16,490 9.20% 4
Baniya 2,503 1.40% 20
Yadav 7,320 4.10% 6
Kewat 7,078 3.90% 7
Malaha (Indigenous) 4,460 2.50% 15
Marwari 5,737 3.20% 10
Teli 5,493 3.00% 11
Halwai 3,330 1.80% 17
Kayastha 3,618 2.00% 16
Dushad/Paswan (Dalit VVulnerable Population) 2,635 1.50% 19
Other Terai Dalit 5,288 2.90% 12
Other Terai Caste/Ethnicity 24,046 13.30% |2
Total Terai Caste/Ethnicity 104,607 58.10%

Total Population 180,138 100.00%

Source®®:

10 |EE report on Additional Drainage, Sewerage, and Roads Improvement Works prepared by the
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The survey had identified more than 27 ethnic groups within the project area (new PS site),
which is a mixture of both Hill and Tarai communities. To be oriented with the exact name
of ethnicity, the entire ethnic people are not grouped into the standard format as CBS does. The
majority represents by Mandal (17.13%), followed by Yadav (9.26 %), Khawas (8.80%), Satar
(6.02%) and so on. Please refer to the table below.

Table 35: Ethnicities of the project area population

SN | Ethnicity Name of Settlement Tota
Damaban |Damaban | Damaban| Damaba | Damaba| Damaban | Shankarb| |
di di, di, ndi, ndi, di, ari,
Karkhana | Kulharba | Prithivi | Pulcho | Shankarb | Keshaliy
tole chowk | wk ari a

1 Badahi 1.39 - 0.46 0.46 - 2.31 - 4.63
2 Gaderi - - - 0.46 - - - 0.46
3 Hajam - - - - - 0.46 - 0.46
4 Hill 1.39 - - 0.46 - 1.39 - 3.24

Brahmin
5 Hill 1.39 - 2.31 - - 1.39 - 5.09

Chhetri
6 Hill Dalit 0.46 - 0.46 - - 0.93 0.46 2.31
7 Hill - - 0.46 - 1.85 0.46 - 2.78

Janajati
8 Jhangad 2.31 - 0.46 - - 0.93 4.63 8.33
9 Kamat - 0.46 - - - - - 0.46
10 | Kewat - - - - - 1.85 - 1.85
11 | Khawas 0.46 5.56 0.46 0.46 - 1.85 - 8.80
12 | Mahato - - - - 0.93 0.46 - 1.39
13 | Mandal 2.31 - 6.94 - - 7.41 0.46 17.1

3
14 | Mehata 1.39 - - - - - - 2.77
15 | Mushahar - - 0.93 - - - - 0.93
16 | Muslim 0.93 - 1.85 - 0.46 0.93 - 4.17
17 | Pandit 0.46 - - - - - - 0.46
18 | Poddar - - - - - 0.93 - 0.93
19 | Rai 0.46 - - - - - - 0.46
20 | Rajbansi 0.46 0.93 0.46 - - - - 1.85
21 | Ray 0.46 - - - 1.85 2.78 - 5.09
22 | Satar 5.56 - - - - - 0.46 6.02
23 | Teli 0.93 - 0.46 - 0.46 0.46 - 2.31
24 | Terai Dalit 0.46 - 2.78 - - - - 3.24
25 | Tharu 0.46 0.93 - - - 1.39 - 2.78
26 | Turaha - - 2.78 - - - - 2.78
27 | Yadav 1.39 - 5.09 - 0.93 1.85 - 9.26
Total 22.69 7.87 25.93 1.85 6.48 29.17 6.02 100.
00

Source: Household Survey, April, 2021

Regional Urban Environmental Improvement Project (RUDP) for Biratnagar Sub-metropolitan City
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3.8.5 Language

The majority of the people use Nepali language for their day to day communication followed
by the Maithali language. At the same time local indigenous languages like Birat Rajbanshi
also known as Khotta/Khoratha is also the communicating language spoken by the respective
communities. Further, Hindi and Marwardi are also the language for some population.

The Hill and Terai communities are living harmoniously in the project area. Nepali is
understood as well as used for communication by the locals. However, almost 85% of
respondents have Maithili as their mother tongue followed by Nepali 11.1%. Some Bangali
and Tharu speaking populations were also reported from the project area. Please refer to the
table below.

Table 36: Language spoken by locals in the project area

Language
SN | Name of Settlement - — - Total
Bangali | Maithili | Nepali | Tharu
1 Damabandi 0.5 19.9 2.3 0 22.7
2 Damabandi, Karkhana tole | 0.9 6.5 0 0.5 7.9
3 Damabandi, Kulharba 0.5 22.7 2.8 0 25.9
4 Damabandi, Prithivi chowk | 0 1.4 0.5 0 1.9
5 Damabandi, Pulchowk 0 4.6 1.9 0 6.5
6 Damabandi, Shankarbari 0 24.5 3.2 1.4 29.2
7 Shankarbari, Keshaliya 0 5.6 0.5 0 6
Total 1.9 85.2 11.1 1.9 100

Source: Household Survey, April, 2021

3.8.6 Literacy and Education

The exact data on education and literacy status of the BMC is not available, as it will be
available only after completion of the census 2021. However the source!! taken from PPTA
mentioned that the total literacy rate is 50.5%, which comprises of 59.5% of men and 39.6%
of women. The census 2001, reported that the literacy rate was more than 75%, which
comprised of 44.2% of men and 31.5% of women.

Table 37: Literacy rate of BMC (2001)

SI. No. Status Male Female Total

1 Can't Read & Write 8.5% 15.5% 24.0%
2 Can Read Only 2.6% 2.6% 5.3%

3 Read & Write 41.6% 28.8% 70.4%
4 Not Stated 0.1% 0.2% 0.3%
Total 52.8% 47.2% 100.0%

Source: Census 2001, CBS

" |EE report on Additional Drainage, Sewerage, and Roads Improvement Works prepared by the
Regional Urban Environmental Improvement Project (RUDP) for Biratnagar Sub-metropolitan City
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The primary survey for the IEE study revealed that almost 68% (34.14% men and 33.39%
women) of the total people are either can read only (4.87%) or are able to read and write
(62.67%). The survey on education part was carried out to population above the age of 6.
However, the populations under the age 6 were also found to be going school (private) under
pre-primary level. Those populations also can read and write but omitted for calculating the
education level and literacy rate. Interestingly; the education level of both men and women;
were found to be almost equal in the project area. Please refer to the table below.

Table 38: Literacy status of locals (by sex) [%]

SN Education Level Sex of Member Total
Male Female
1 Can't Read & Write 7.05 9.06 16.11
2 Can Read Only 2.35 2.52 4.87
3 Read & Write 31.80 30.87 62.67
4 Not Applicable 9.82 6.54 16.36
Total 51.01 48.99 100.00

Source: Household Survey, April, 2021

3.8.7 Religion

The BMC has population belonging to different religious groups, though remarkably large
population belongs to the Hinduism. The other religions are Islam, Jainism, Kirat, and
Christianity. Biratnagar is known for its high-spirited festival celebration. During Dashain, the
largest festival in the country, a large number of devotees visit the Kali Mandir, a temple
dedicated to Goddess Kali that lies in the heart of the town.!?

The people of almost all religious beliefs except Christian were reported from the project area.
The majority of the population belongs to the Hindu religion, which is almost 95% of the total
population followed by the Muslim 4.2% and Buddhist less than 1%. Please refer to the table
below.

Table 39: Population by religion in the project area

Religion Total
SN Name of Settlement Buddhist | Hindu | Muslim
1 Damabandi 0.0 21.8 0.9 22.7
2 Damabandi, Karkhana tole 0.0 7.9 0.0 7.9
3 Damabandi, Kulharba 0.0 24.1 1.9 25.9
4 Damabandi, Prithivi chowk 0.0 1.9 0.0 1.9
5 Damabandi, Pulchowk 0.5 5.6 0.5 6.5
6 Damabandi, Shankarbari 0.0 28.2 0.9 29.2
7 Shankarbari, Keshaliya 0.0 6.0 0.0 6.0
Total 0.5 95.4 4.2 100.0

Source: Household Survey, April, 2021

3.8.8 Population Density
With given population as 214,663 and total area of the BMC as 76.99, the density could be
estimated as 2,788 people per sq. meter.

12 https://en.wikipedia.org/wiki/Biratnagar#Religion
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3.8.9 Education and Literacy

The IEE report'® mentioned that the total literacy rate of BMC is 50.5%, 59.5% of which are
men and 39.6% are women female. However, the census 2001reported that the literacy rate
was more than 75% which comprised of 44.2% men and 31.5% women.

Table 40: Literacy rate (2001AD) Unit: as shown
SN Status Male Female Total
1 Can't Read & Write 8.5% 15.5% 24.0%
2 Can Read Only 2.6% 2.6% 5.3%
3 Read & Write 41.6% 28.8% 70.4%
4 Not Stated 0.1% 0.2% 0.3%
Total 52.8% 47.2% 100.0%

Source: Census 2001, CBS

A municipal school under GoN namely Siddhakali Aadharbhut Vidyalaya established in 2046
BS is situated in the Damabandi, Kulharba in order to facilitate the children of the area.
However this is primary level school and need to go away from the area for higher education.
The survey reported that about 49% of the household send their children to government school
whereas 37% sending to primate boarding school which is situated outside of the project area.
About 15% has reported that their children either go to primate boarding school or government
school.
Table 41: Education facilities in the project area [%)]

Education Facility
Both
SN. Name of Settlement Government | Private Government | Total
School Boarding | & Private
School
1 Damabandi 8.3 12.0 2.3 22.7
2 Damabandi, Karkhana tole | 4.6 1.4 1.9 7.9
3 Damabandi, Kulharba 15.3 5.6 5.1 25.9
4 Damabandi, Prithivi chowk | 0.9 0.9 0.0 1.9
5 Damabandi, Pulchowk 0.9 4.6 0.9 6.5
6 Damabandi, Shankarbari 15.7 9.3 4.2 29.2
7 Shankarbari, Keshaliya 2.8 3.2 0.0 6.0
Total 48.6 37.0 14.4 100.0

Source: Household Survey, April, 2021

3.8.10 Health and Sanitation

The Initial Environmental Examination (IEE) on Additional Drainage, Sewerage, and Roads
Improvement Works for Biratnagar Sub-metropolitan City Biratnagar had enumerated three
hospitals, namely (a) Koshi Zonal Hospital, (b) Maternity Hospital and (c) Golcha Eye
Hospital. The Koshi Zonal Hospital had facilities like X-ray, laboratory, Operation Theater,
OPD and ECG.

13 |EE report on Additional Drainage, Sewerage, and Roads Improvement Works prepared by the
Regional Urban Environmental Improvement Project (RUDP) for Biratnagar Sub-metropolitan City
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Beside these hospitals; Biratnagar also have several private clinics and pathology labs. There
were more than five nursing homes, 50 private clinics and 10 pathology laboratories within the
municipality. One veterinary hospital was also located within the municipality.

The common diseases reported were stomach ache/problem (25% cases), cough/asthma (19%),
typhoid/pneumonia (19%), diarrhea (6%), malaria (6%), head ache (6%), eye infection (6%)
and throat/nose infection (6%). The main cause for gastroenteritis and diarrhoea could be due
to poor water quality, lack of proper surface drainage systems and solid waste management.4

About the health seeking behavior, more than 75% of the people of the project area reported
that they consult for their health problem either to government district hospital (38%) or both
private and government district hospital (40%). Less than 20% of the people go to private
hospital. Please refer to the table below

Table 42: Population using the local health facility type [%]

SN | Name of | Health Facility Total
Settlement Government | Governmen | Governmen | Private Both
Health t  District | t Other | Hospital | District &
Post/Health | Hospital Institution Private
Centre Hospital
1 Damabandi 0 3 0 10 9 23
2 Damabandi, 0 3 0 0 4 8
Karkhana tole
3 Damabandi, 0 15 0 5 6 26
Kulharba
4 Damabandi, 0 1 0 0 0 2
Prithivi
chowk
5 Damabandi, 0 1 0 0 5 6
Pulchowk
6 Damabandi, 2 10 0 2 15 29
Shankarbari
7 Shankarbari, 0 5 0 1 0 6
Keshaliya
Total 2 38 1 19 40 100

Source: Household Survey, April, 2021

About 2.3% of the population have reported to disown toilets at their houses thus practice open
defecation and urination. This is an alarming situation, which needs to be promptly addressed.
The seldom occurring of water born disease is may be the causes of open defecation by those
who do not have own toile at their house premises.

Works for Biratnagar Sub-metropolitan City.

4 Initial Environmental Examination (IEE) on Additional Drainage, Sewerage, and Roads Improvement
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Table 43: Type of toilets in the project area houses [%]

SN | Name of Settlement Type of toilet Total
Toilet Toilet with | Toilet Public No
with flush | flush without | latrine toilet
(connecte | (connected | flush
dto to safety
sewer) tank)
1 Damabandi 0.0 1.9 19.4 0.0 1.4 22.7
2 Damabandi, Karkhana tole | 0.0 0.5 7.4 0.0 0.0 7.9
3 Damabandi, Kulharba 0.0 0.9 24.1 0.0 0.9 25.9
4 Damabandi, Prithivi chowk | 0.0 0.0 1.9 0.0 0.0 1.9
5 Damabandi, Pulchowk 0.5 1.9 4.2 0.0 0.0 6.5
6 Damabandi, Shankarbari 0.0 0.5 28.2 0.5 0.0 29.2
7 | Shankarbari, Keshaliya 0.0 0.0 6.0 0.0 0.0 6.0
Total 0.5 5.6 91.2 0.5 2.3 100.0

Source: Household Survey, April, 2021

3.8.11 Cultural Phenomenon

Almost every kind of festivals of different religions are celebrated in BMC. A remarkable
portion of the population practice Hinduism, thus Hindu festivals are celebrated in the project
area such as Dashain, Dipawali, Jitiya Pavain are the famous festival of the people in the area.
A large number of devotees visit the Kali Mandir, a temple dedicated to Goddess Kali that lies
in the heart of the town. At the same time the existence of other religions like Islam, Jainism,
Kirat, and Christianity are also well respected. Biratnagar is known for its high-spirited festival
celebration.

3.8.12 Economic Activities

As per 2001 census, about 71% of the total population is economically active. About 46.2% of
the economically active population is engaged in agriculture followed by 32.4% in service and
rest in trade and labor.*

3.8.13 Migration in Biratnagar Metropolitan City

The BMC has been experiencing a remarkable numbers of in-migration resulting in emergence
of squatter settlements in several areas. If this issue is not addressed on time, it might grow
out of hand for the authorities. The Population Monograph of Nepal, Volume I (Population
Dynamics), 2014 as depicted in the Appendix 10.2: In-migration to urban areas, of the total
population (2,04,949), 44,817 were born in other districts and 13,513 were born in foreign
country.

> RUDP
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Born in foreign country:

Urban

Rural

Born in Other Districts:
Same district
Native born

Total population

13,513

7,214

37,603

44,817

146,619

191,436

204,949

50,000

100,000

150,000 200,000 250,000

Total population: 204,949

Native born: 191,436 (93.4%)
Same district: 146,619 (76.6%0)

Born in Other Districts:
Rural: 37,603 (19.6%0)
Urban: 7,214 (3.8%)

Total (Number) 44,817 (23.4%)

Born in foreign country:
13,513 (6.6%0)

Though, the BMC had experienced a remarkable numbers of in-migration, yet it is not
significant in the project area as reported by the household survey. Less than 3% of the total
surveyed household reported that they had migrated to this area from elsewhere. Please refer

to the table below.

Table 44: Status of migration in the project area

Name of Settlement
. . . Shankar
S| Migratio _ | Damabandi Damaband Damaband, Damabandi, | Damabandi, | bari, Total
N |n Damabandi | Karkhana . Prithivi ; .
i, Kulharba Pulchowk Shankarbari | Keshali
tole chowk ya
1 | Yes 1.39 - 0.46 - - 0.93 - 2.78
2 | No 21.30 7.87 25.46 1.85 6.48 28.24 6.02 97.2
2
Total 22.69 7.87 25.93 1.85 6.48 29.17 6.02 100.
0

Source: Household Survey, April, 2021
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Of the total in-migrated households, about 17% was migrated here because of the natural
disaster they had faced at their place of origin whereas more than 83% of them have migrated

looking a better employment opportunity.

Table 45: Reasons for migration [%]

o Reason for Name of Settlelgnentb y —— o
. . . amabandi, amabandil, ota
Migration Damabandi Kulharba Shankarbari
1 Natural disaster 16.67 - - 16.67
2 Looking for work | 33.33 16.67 33.33 83.33
Total 50.00 16.67 33.33 100.00
Source: Household Survey, April, 2021

3.8.14 Gender Issues

Both men and women had equal education levels in the project area, which indicates that the
growing gender equality in the newer generation. Critical gender issues are less evident in the

project area.

3.8.15 Major Occupation

The trend of people engaging in the agriculture in Nepal has been changing. People are now
diverting into other occupations as agriculture is becoming less attractive, particularly in the
urban areas. The agriculture and its associated sub activities like rearing livestock is being a
less priority to express as the major occupation for the people as only 8.33% (agriculture 7.87%
and livestock (0.46%) of the total surveyed household expressed that agriculture was their
major occupation. Majority of the people were engaged in Salary/Wage (52.31%), followed by

the having Own Enterprises (22.22%), External job (15.74%) and so on.

Table 46: Major occupation of the HH in the project area [%]

Name of Settlement

Main . Damaba | Damab | Damab

SN | Occupation | Damaba Damaband, D_amaban ndi, andi, andi, Sh_ankarb Total
of HHH | ndi Karkhana | di, Prithivi | Pulcho | Shankar | &%

tole Kulharba : Keshaliya
chowk wk bari

1 | Agriculture | 2.78 - 2.31 - 0.93 0.93 0.93 7.87

2 Livestock - - - - - 0.46 - 0.46

3 | Salary/Wag | 7.41 6.02 17.59 0.46 2.31 17.59 0.93 52.31
e

4 | Own 9.72 0.46 1.39 - 1.85 4.63 4.17 22.22
Enterprises

5 External 2.78 1.39 417 1.39 1.39 4.63 - 15.74
job

6 Household | - - - - - 0.93 - 0.93
Work

7 Remittance | - - 0.46 - - - - 0.46
S

Total 22.69 7.87 25.93 1.85 6.48 29.17 6.02 100.0

0

Source: Household Survey, April, 2021
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3.8.16 Income and Expenditure

The data on income/expenditure of the households within the project area were collected
simply by asking them on the real time basis. Normally, people do not keep any records of
income in a systematic way so as to able to express whenever is asked about the budgeting.
Hence the amount presented in the report needs further verification with different parameters
in order to express accurately. The given income amount is just to be oriented the income
status. However, the survey data shows that the income of the people is almost equal to the
national income. In overall the per capita income of the people in the project area is about 128
thousand. Please refer to the table below.

Table 47: Income level [NRs]

S Name of # of ﬁggulatio Isnucrgrgz Income/HH | Income/Capit

N Settlement Household n (000) ('000) a ('000)

1 | Damabandi | 49 258 36,842 751.89 142.80
Damabandi,

2 | karkhama toe | 27 104 11,068 651.07 106.43

3 | Damabandi, | o 310 36,326 648.69 117.18
Kulharba
Damabandi,

4| ook | 4 27 2580 645.00 95.56

5 | Damabandi, ., 78 12.926 923.27 165.72
Pulchowk

g | Damabandi, | ., 349 45,292 718.92 129.78
Shankarbari

7 | Shankarbari, |, 66 8,213 631.77 124.44
Keshaliya

Total 216 1192 153,248 709.48 128.56

Source: Household Survey, April, 2021

The project area households were grouped based on their income levels as (a) High Income
Group (HIG), (b) Middle Income Group (MIG) and (c) Low Income Group (LIG). The
households having income more than 2 lakh are categorized under HIG, having income
between 2 lakh and 75 thousand under MIG and having income less than 75 thousand under
LIG. With this categorization, the majority of the households fall under the MIG with 71%,
followed by the HIG 15% and LIG 14.

Table 48: Income groups [%]

Income Group
SN Name of Settlement Total
LIG MIG HIG
1 Damabandi 3 14 6 23
2 Damabandi, Karkhana tole 2 6 0 8
3 Damabandi, Kulharba 3 21 2 26
4 Damabandi, Prithivi chowk 0 1 0 2
5 Damabandi, Pulchowk 0 5 1 6
6 Damabandi, Shankarbari 4 20 5 29
7 Shankarbari, Keshaliya 1 5 0 6
Total 14 71 15 100
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Source: Household Survey, April, 2021
The income and expenditure of the people in the project area were also found to be equal.
Table 49: Expenditure level [NRs]

S | Name of | # of | Numbersof | Sum of | Expense | Expenses

N | Settlement Household | Population | Expenses | s/HH /Capita

1 Damabandi 49 258 39,366 803.39 152.58

o | Damabandi, 17 104 14926 | 87798 | 14352
Karkhana tole

3 | Damabandi, 56 310 41173 | 73524 | 132.82
Kulharba
Damabandi,

4 Prithivi chowk 4 27 2,520 630.00 93.33

5 | Damabandi, 14 78 15336 | 1,095.43 | 196.62
Pulchowk

g | Damabandi, 63 349 50285 | 79817 | 144.08
Shankarbari

7 | Shankarbari, 13 66 11,700 | 900.00 | 177.27
Keshaliya

Total 216 1192 175,306 811.60 147.07

Source: Household Survey, April, 2021

While calculating the income and expenditure of the people in the project area, almost 14%
was found to be in deficit.
Table 50: Per-capita income and expenditure [NRs]

SI. No Income 128.56
1 Expenditure 147.07
2 Saving +/ Deficit - (18.50) -14%

3.8.17 Land and Agriculture

The survey had reported that about 12% of the households owned the land. The data of peoples’

engagement as the main occupation as agriculture also validates the data of holding own land.

About 8% of the total households had reported engaged in agriculture as main occupation.
Table 51: Ownership of the cultivated land in the project area [%]

Having Name of Settlement

own D_amaban Da_maba Damab Damab Damab Shanar
SN cultivatin Damaba | di, ndi, andi, andi, andi, bari, Total

ndi Karkhan | Kulharb | Prithivi | Pulcho | Shanka | Keshaliy
g land .
atole a chowk | wk rbari a

1 Yes 5.09 - 3.24 - - 2.78 0.93 12.04
2 No 17.59 7.87 22.69 1.85 6.48 26.39 5.09 87.96
Total 22.69 7.87 25.93 1.85 6.48 29.17 6.02 100.00

Source: Household Survey, April, 2021
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About 80% of the households have either no own product (30%) or sufficient food from their
own product (49%). Only 6% is having surplus food.
Table 52: Food sufficiency [%]

Food Sufficiency months Total
SN Name of | Less 3to<6|6t0<9|9to<12 (12 or|NoOwn
Settlement than 3 | months | months | months | surplus | Product
months
1 Damabandi 8 0 1 0 4 9 23
9 Damabandi, 5 2 0 0 0 0 8
Karkhana tole
3 Damabandi, 6 3 1 0 1 14 26
Kulharba
4 Damabandi, 1 0 0 0 0 0 2
Prithivi chowk
5 Damabandi, 5 0 0 0 0 1 6
Pulchowk
5 Damabandi, 24 2 3 0 0 0 29
Shankarbari
Shankarbari, |0 0 0 0 0 5 6
7 .
Keshaliya
Total 49 8 5 2 6 30 100

Source: Household Survey, April, 2021

3.8.18 Housing & Ownership
100% of the households have reported that they have their own house in the project area. Of
the total households more than 60% households having Kachhi with thatched roof house
structure and about 14% are having Semi-Pakki roofed by either tin or tile. Further, only 24%
of the households have reported that they have modern type of house structure with cemented
column/wall with concrete casting roof.

Table 53: House structure type [%]

Type of House
SN Name of Concrete Semi-Pakki Kachhi- Total
Settlement roof/Pakki/Cemen | (tin/tile/slate Thatched
ted roof) roof
1 Damabandi 8 3 12 23
Damabandi,
2 Karkhana tole 1 2 S 8
Damabandi,
3 Kulharba 2 5 19 26
Damabandi,
4| prithivi chowk | 0 . 2
Damabandi,
5 Pulchowk 4 2 0 6
Damabandi,
6 Shankarbari ! 3 19 29
Shankarbari,
! Keshaliya 0 0 6 6
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Total 24 14 ‘ 62 ‘ 100 |
Source: Household Survey, April, 2021

3.8.19 Irrigation and Cropping Pattern
The rain fed is the main irrigation system in the project area. The dominant crop in the project
area is paddy followed by the wheat.

3.8.20 Electricity & Communication

Almost all houses have electricity facility connected with the national grid provided by NEA.
Similarly, due to advance change in mobile technology, almost all have at least one set of
functioning mobile set.

3.8.21 Urbanization

The urbanization is taking rapid pace in the project area. The house structures are rapidly
changing. The toilets are being replaced by the modern means of technology. Except the piped
water supply, the urban amenities like road, drain, and sewer lime etc. being built up or being
upgraded.

3.8.22 Water Supply & Sufficiency
Almost cent percent of the people in the project area uses ground water using conventional
hand pump.

Table 54: Sources of drinking waters in the project area [%)]

Main source of drinking water

SN | Name of Settlement Hand pipe/Tube-well Open well Total
1 Damabandi 22.7 0.0 22.7
2 Damabandi, Karkhana tole 7.9 0.0 7.9

3 Damabandi, Kulharba 25.5 0.5 25.9
4 Damabandi, Prithivi chowk 1.9 0.0 1.9

5 Damabandi, Pulchowk 6.5 0.0 6.5

6 Damabandi, Shankarbari 29.2 0.0 29.2
7 Shankarbari, Keshaliya 6.0 0.0 6.0
Total 99.5 0.5 100.0

Source: Household Survey, April, 2021

Almost cent percent of the people in the project area is having not water deficiency fetched
from the hand pump.
Table 55: Water sufficiency in the project area [%]

SN | Name of Settlement Water Sufficiency Total
Yes No

1 Damabandi 22.7 0.0 22.7

2 Damabandi, Karkhana tole 7.9 0.0 7.9

3 Damabandi, Kulharba 25.5 0.5 25.9

4 Damabandi, Prithivi chowk 1.9 0.0 1.9

5 Damabandi, Pulchowk 6.5 0.0 6.5

6 Damabandi, Shankarbari 28.7 0.5 29.2

7 Shankarbari, Keshaliya 6.0 0.0 6.0
Total 99.1 0.9 100.0

Source: Household Survey, April, 2021
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3.8.23 Historical and Archaeological site

No definable historical and archaeological sites are evident within the project area. Though it
is not closer to the project area but in entire BMC area Temples, mosques, and churches are
existed. Kali mandir, Hanuman Mandir, Radhakrishna mandir etc. of Hindus and Bilal Masjid,
Kari Sahab Mosque, Jama Masjid etc. of Muslim are famous cultural sites.

3.8.24 Perception of the People towards the Proposed Project

During the field survey, the peoples’ perception towards the ongoing project was also collected.

It was carried out to make locals aware and/or understand how the project would affect them.

Their perceptions are presented below:

e Most of the people had viewed that the project would stand as the landmark to change their
day to day life. Soon after the completion of the project, their source of drinking water
would change as they had been using iron containing ground water these days.

e Secondly, if the source of water is changed then their health status would also be changed
in a positive manner. At the same time, the people would have a gracious opportunity too
to work in the project during and after construction. The project is highly worthy in terms
of entire manner of social life.
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4 IMPACT ASSESSMENT

Based on baseline environmental studies, the initial environmental examination of direct,
indirect and cumulative nature of the proposal actions on the following aspects of the
environment shall be identified and predicted for construction and operation phases of the
proposal. Adverse and beneficial Impacts/Issues that are not identified or anticipated at this
stage, if later discovered during IEE study, shall be duly incorporated in the report.

4.1 Socio Economic and Cultural Impact

Impact during Construction phase

Loss of housing, other assets, resources use: As the new pump station is being constructed
under the municipal owned land, the replacement of the pipes are being done within the ROW
approximately spanning 165 KM crossing to different road intersections, the debris yard during
the construction period is planned to be selected at the public land, therefore, there won’t be
any private property is conceived to be occupied for the project purpose during the project
construction period. Hence, no any physical housing or other assets or resources which belong
to the private owner will be lost or damage. The selected land and area are completely free
from encumbrances.

Land Use, Agricultural lands, Cropping Pattern: Neither land use would be changed within the
project area nor would any agricultural land come under the depletion by the intervention of
the proposed project. Even the project won’t damage the standing crops. The existing cropping
pattern would remain the same.

Loss of access to facilities, services, or natural resources: The installation of the new pump
stations and rehabilitation of 3 existing pump houses would not generate to any loss of access
to facilities, services or nay natural resources. However, the excavation of the roads for laying
down the distribution water supply pipeline would temporarily cause inconvenience to local
businessman, vendors, local resident and pedestrians to use those roads & walkway during the
construction period. At the same time, temporarily, few informal vendors are also observed
running the roadside fast-food and other business along the pipe laying alignment, which might
have some critical affects during the construction period. Correspondingly, even big permanent
shops of different types might not get sufficient customers and would unable to manage their
daily income and expenditure due to disturbed roads access during the construction period.

Living and Livelihood: Vulnerably the local people would not prone to face any critical
situation for their living and livelihood as the project would not affect in any way the economic
and social activity of the local people. Nevertheless, the equipment, vehicles and mass of labors
used for the construction activities at the period of the construction, some noise, dusts and air
pollution would evident which might cause disturbance among the locals people, permanent
businessmen and community at large.

Indigenous community, Dalit and Janajati: Few indigenous people/community, hill & Terai
dalit and muslim are reported residing within the surveyed area i.e. the area proposed for the
new pump station. Most of the people won’t have their own land within the vicinity of the
project area. They would not have adverse impact due to installation of the new pump station
but they would have the positive impact as they would have opportunity of the project
connecting with the piped line water. They even would not lose any housing, strip of land,
crops, trees and other fixed assets owned or controlled by them.
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Heritage, customs and traditions: Except few religious temples along the roadside, no as such
cultural heritage sites are confirmed. The project will not affect at any cost such roadside
temples. Further, the project will not alter or undermine the people’s local knowledge,
customary behaviors or institutions. They are open to maintain distinctive customs and
traditions and economic activities in their locality. No cultural integrity will be disturbed.

Influx of QOutsider: Inflow of contractor's construction employees camping nearby the local
community would elevate few risks on social, economic and communicable aspects. The threat
of social security also cannot be ignored in the presence of the outsiders. Disturbance on the
local socio-cultural environment due to the compelled interaction between locals (such as shops
etc.) and outsiders is likely to affect the local social harmony. This might cause some disputes
too. Sometimes the bartering between locals and outsiders during the shopping would also turn
into the big disputes in the area.

Land Occupation: The new pumping site is proposed in the public land under Municipality’s
control. Currently, this land is being used of local residents for stockpiling their agriculture
inputs as well as to hold their livestock temporarily. The occupation of this land for the pump
station would prevent their free usage which might cause few temporary grievances.

Health Condition: During the construction period, the air pollution might cause irritation and
respiratory discomfort to the local residents. Particularly, children and senior citizen, and
residents with chronic respiratory syndromes might suffer from such cause severe than
youngers. Similarly the sound/noise pollution would rudely disturb to the local
peoples/residents. The sounds at the night time even become much screamer than that of day
which cruelly affects the sleep of people in the nearby areas. This might irritate them and also
might have some different health problems. Water borne disease might affect the population in
case the drinking water is contaminated by sewage lines and clogged drains. Possible drain
clogging and water logging with increased sewage/waste water production and inadequate
sewerage system will lead to foul smell and good mosquito breeding spots which may prove to
be big nuisance for the city people. In addition to that too many mosquito breeding spots have
numerous health consequences. Nearby flowing Singhiyahi river and Kesaliya River will have
more flow of contaminated water because of additional waste water getting in from the city
areas making them smelly which the local people will not appreciate.

Resettlement: No resettlement plan is required to this project.

Impact during the Operation Phase

Except some of the adverse impact anticipated during the construction period, the project won’t
give much negative impact at the operation phase. It would have a better opening for the people
with having the hygienic water supply which might motivate them cleanliness of their
surroundings too. This might open for employment generation, increase in income, skills
enhancement, development of market/commercial center, appreciation of land value, women
empowerment, enhancement to market activities etc.

Mitigation Measures

In overall, a nodal officer is suggested to nominate from the municipality to be solely engaged
for addressing the grievances which likely to emerge from the locals throughout the project
construction period. The locals might be defined as the local residents, shopkeepers, temporary
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venders and so on. The officer would be responsible for collecting the possible grievances and
forward it to the concerned authority for prompt response so that the proposed project would
constructed smoothly without any major hassles. Further, it is also recommended that the BMC
authority in association with the water supply office at Biratnagar should notify all the
impacting people, business houses etc. about the construction of the project before the
construction starts.

In order to control over the loss of housing, other asset like business and constraint on the
walkways due to the excavation of road for laying the pipeline, the contractor should manage
to use favorable options such as planking etc. At the same, the contractor should excavate in
such a way that cause minimum damage. Similarly, if possible, recommend a prominent
location for roadside temporary business for those who lose their daily income.

In order to safeguarding the people through screaming noise, air and dust pollution, not
suggested to use high sounding equipment at night, sprinkle the water to control over the dust
pollution. Establishment of small health desk board is suggested. Open up the skilled and
unskilled labour employment opportunity if possible for the locals.

4.2 Biological Impacts

Impact during Construction Phase

Loss of open space: The baseline information reveals that there is no any sort of ecologically
important species. Therefore there will be no harm in the ecology of the area. Open space in
Tinpaini PS however was very small and used for parking usually, may be affected while
transporting and piling the construction materials during construction phase.

Loss of vegetation and regeneration: Firstly, the felling of trees will be avoided while doing
the construction work of pumping stations as per design. If it is unavoidable, the felling of
selected trees, as marked and approved by divisional forest office, will be done (Maximum 50
trees from all site). There will be loss of grass species and regeneration in construction phase,
which may be re-established during operation phase or in long run. Since, the project
components require a very small area of land for implementation, environmental impacts on
the vegetation and natural ecosystem don't seem to be significant. Thus, the project will have
less or no impacts on floral diversity.

Impacts on fauna: As the working site is not directly connected with forest patches nearby and
the permanent habitat of any mega-fauna was also not recorded, thus no major impacts are
expected. Major structures will be built on relatively clear land which was not inhabited by any
wildlife. However, some native animals' movement on the area, usually on the night, will be
affected. And their movement on construction site, during working period will be affected.

Impacts on birds: From field visit, major bird species included in Least Concerned status in
IUCN Red List were found to be common. Though most of them were native to the pumping
site, their nest was not seen on the vicinity. However, PS of Munal Path was found to be the
habitat of birds, for example, nests in the Bombax ceiba, which may be affected if tree had to
be harvested during the construction phase. Similarly, reporting of Near Threatened bird
species (Ciconia episcopus), a migratory bird, was also done during field visit, and there will
be no direct impact in its habitat, however its movement may be affected while construction
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work happen in the site. Also, the movement of workers and vehicles for transporting
construction materials may affect the appearance of birds on the site.

Impacts on aesthetic value: The aesthetic value of the site during construction will not be
appealing to eyes due to ongoing construction works, pile of construction materials, pile of
construction waste, etc. in the site.

During Operation Phase:
Invasion of alien plant species: The cleared site during construction later may get covered by
the invasive species like Mikania, Jalajambhu, Besaram, etc.

Mitigation Measures
Loss of open space: Raw materials required will be bought and brought at the time of its utility.

Loss of vegetation and regeneration: In condition to felling trees, individuals those who will be
marked and approved by divisional forest office for removal, only be felled (Maximum of 50
from all site). As compensation to those felled trees, plantation of tree saplings at the ratio of
1:25 (minimum) must be done, i.e. for every tree cut down, 25 replacements must be planted
to the proposed area. The site for re-plantation should be approved and mentioned prior. While
replacements be made, introduction of exotic species should be discouraged and native species
should be given priority.

Impacts on fauna: The movement of the fauna in the working site can be controlled by the
fencing. As the movement of fauna to the site may be due to the leakage-water from the
pumping station which may be alternatively supplied by constructing small water pond in
nearby vicinity, outside the active working area.

Impacts on birds: Generally, there is practice of providing barriers of green curtain materials
so that the movement of the birds will be checked entering into the construction site. The height
of the barrier must be according to the height of flight made by the birds in the site.

Impacts on aesthetic value: (i) Raw materials required will be bought and brought at the time
of its utility (i) Construction site will be enclosed with barriers (green curtain material).

Invasion of alien plant species: One of the prominent mitigation measures for the invasion of
alien species is cutting before its flowering stage. The cuttings after, can be dried and can be
added to make a compost manure.

4.3 Physical Impacts

Impacts during the Construction phase

Land stability and erosion: Excavation works and diggings are essential during the construction
period primarily to lay down pipelines, which might cause erosion and cave-ins thereby causing
soil erosion, silt runoff and unsettling of street surfaces. Furthermore, unorganized disposal of
the excavated earth can disturb the street surface and decrease the aesthetic and economic
values of the area. These activities can cause disturbance and discomfort for road users and
locals. Since the construction work will be carried out in the flat terrain, thus landslides are
not expected. However, some erosion can be expected as the ground will be excavated in the
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project area, thus, which can get eroded by water and wind. The impact is thus direct in nature,
local in extent, high in magnitude and short term in duration.

Air pollution: Air pollution during construction period, mainly in the form of dust is expected.
Dust will be generated from (i) earthworks such as clearing, grubbing, excavations, and
drilling; (ii) demolition works; (iii) stockpiling of natural aggregates, excavated materials and
spoils; (iii) transport, loading and unloading of natural aggregates; (iv) movement of
construction-associated vehicles; and (v) on-site rock crushing and concrete mixing; (vi)
burning of firewood for cooking and heating in work and labor camps. The air pollution is
considered as one of the significant impacts in magnitude because it will affect the resident
population as well as the dwellers, as the construction works will be carried in the heavily
populated and market areas. The impact is thus indirect in nature, local to regional in extent,
medium in magnitude and short term in duration. The excavation works are expected to disturb
the drainage pattern, disturb local drains, and also create puddles, which will result in water
logging. Since the project area is located in the Terai region, the water logging can become
breeding ground for mosquitos increasing risk of fatal diseases like dengue.

The excavation works are expected to disturb the drainage pattern, disturb local drains, and
also create puddles, which will result in water logging. Since the project area is located in the
Terai region, the water logging can become breeding ground for mosquitos increasing risk of
fatal diseases like dengue.

Noise: Noise is almost inevitable during the construction phase. It will be mainly coming from
earthworks, concrete mixing, demolition works, movement and operation of construction
vehicles and equipment, and loading and unloading of coarse aggregates. Construction works
will be carried out in the heavily populated area, thus, its impact is expected to be higher to the
local population. Furthermore, its significance will be even higher in areas where noise-
sensitive institutions such as health care and educational facilities are situated. Though the
market area already have higher noise level, mainly contributed by traffic, the construction
works and use of heavy vehicles will add noise. The noise will be more disturbing for local
population if the construction works are carried out during the nights. Noise levels should not
exceed the national standards for noise or WHO noise level guidelines, whichever is more
stringent, or result in increase in background noise level of 3 decibels at the nearest receptor
location off-site. The comparative illustration of national standards versus WHO guidelines is
in Table 11 of Section IIl. The impact is thus direct in nature, local in extent, medium in
magnitude and short term in duration.

Pollution of the nearby water bodies: BMC has two rivers, namely Singiyahi and Kesaliya.
These rivers are currently already in the polluted state, mainly once these rivers enter the BMC
residential and market area. However, construction activities could further pollute them by: (i)
poorly managed construction sediments, and waste materials; and (ii) poor sanitation practices
of construction workers. The impact is thus direct in nature, local to local in extent, medium
in magnitude and short term in duration.

Damage of local infrastructures: Construction works might damage local infrastructure, such
as local road, drains, sewers pipelines, and compound walls of local houses. The project has
provision of installing 117.5 km of pipelines of different sizes ranging between 12’ dia. to 3’
dia. The water pipelines are usually laid underground about 3 feet deep, so existing roads and
streets will have to be dug to lay those water pipes. Thus about 117.5 km of trenches in roads
and streets and foot-paths will have to be dug along the proposed alignments to lay those pipes.
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The width of the trenches that will have to be dug will be about 2 feet to accommodate the
pipes and give needed spaces for the concerned workers to work on them. The width and depth
of the trenches may vary a little bit as per the sizes of the pipes and situation of the roads/streets.

Sewer lines and road drains have been constructed in many parts of Biratnagar city, most of
which are laid underground along and in the roads/streets. Hence there are lot of possibilities
that constructions of water pipelines and other related necessary structures like air valve
chambers, sluice valve chambers may come across those existing many sewer lines and road
drains, and they may get damaged to some degrees.

While digging trenches for the pipelines or pits for appurtenances like air valve chambers or
sluice valve chambers in the footpaths or in narrow roads/streets, the nearby/adjoining
boundary walls of private and public properties may get damaged by caving- in of their
foundations in spite of all the possible precautionary measures.

NTC and NEA both are trying to replace pole held overhead transmission cables and wires
based service delivery system by service through transmission cables and wires held in
underground plastic conduits. These conduits are also usually buried underground about 3 feet
deep and there are chambers with manholes at different places for regular maintenance
purposes. Hence there are possibilities that digging trenches for water pipes along the
roads/streets may damage those underground conduits holding cables or wires and the
appurtenance chambers built for maintenance inspite of all the efforts to avoid that type of
incidents. In case such damages happen they should be repaired immediately.

Generation of spoil and solid waste: The construction will generate spoil from the excavations.
The solid waste will also be generated from the workers. These need to be collected and
disposed safely; otherwise, these will create sanitary issue. This is particularly sensitive as the
construction will be carried out in the populated areas.

Impact during Operation Phase

Ground water depletion: The ground water recharge in the Biratnagar region is strong fed by
Sapta Koshi River system as well as Siwalik range, the possibility of ground water depletion
needs to be explored as a possible impact during operation of the system.

Water quality of Singhiyahi and Kesaliya: More waste water/sewage will be
generated/produced as more water will be consumed by the city population, thus in absence of
adequate proper sewerage system and treatment system, high possibility of water logging due
to clogged drains leading to foul smells and good mosquito breeding spots. The quantity of
sewage will increase with the increased water supply. The sewage will finally be disposed in
to Singhiyahi and Kesaliya rivers, degrading their water quality.

Mitigation Measures

Most cost effective and pragmatic mitigation and enhancement measures for all perceived
adverse impacts of the identified environmental issues for construction and operation phases
shall be identified to minimize the adverse environmental impacts and maximize the beneficial
ones.

Prevention/minimization of erosion: During the construction, precautionary measures will be
taken to prevent and/or minimize erosion. Proper backfilling trenches will be done. Temporary
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access, diversions, and signboards for pedestrians will be provided. The exposed soil will be
stabilized and revegetated to prevent further soil erosion.

Prevention/minimize air pollution: The following measures will be carried out to prevent
and/or minimize air pollution:

a.

b.

J-

confining earthworks according to excavation segmentation plan that should be part of site-
specific environmental management plan (SEMP);

watering of dry exposed surfaces and stockpiles of aggregates at least twice daily, or as
necessary;,

if re-surfacing of disturbed roads cannot be done immediately, spreading of crushed gravel
over backfilled surfaces;

during demolition, watering of exterior surfaces, unpaved ground in the immediate vicinity
and demolition debris;

place signage at active work sites in populated areas;

requiring trucks delivering aggregates and cement to have tarpaulin cover;

limiting speed of construction vehicles on access roads and work sites to a maximum of 30
km/h;

prohibit burning firewood in work and labor camps (promote liquified petroleum gas for
cooking purposes and electric heater for heating purposes);

use of vehicles complying with Nepal Vehicle Mass Emission Standards (NVMES), 2069
enforcement, and green sticker standards; and

prohibit open burning of solid waste.

The following air quality standards shall be maintained in the project area:

Table 56: Ambient air quality standards

WHO air quality
Averaging Nepa}l’s ambient air | guidelines Standard value to be
Parameter period1® quall%/ %tandard, Global | Second | followed by the
2003 [pg/m’] Update | Edition | project
2005 2000
TSP Annual - - - -
24 hour 230 - - 230
PM1o Annual - 20 - 20
24 hour 120 50 - 50
PMz2s Annual - 10 - 10
24 hour - 25 - 25
SO Annual 50 - - 50
24 hour 70 20 - 20
10 min - 500 - 500
NO; Annual 40 40 - 40
24 hour 80 - - 80
1 hour - 200 - 200
CoO 8 hour 10,000 - 10,000 | 10,000

16 Due to short term duration of the civil works, the shortest period will be more practical to use.
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15 min 100,000 - 100,000 | 100,000
Pb Annual 0.5 - 0.5 0.5
Benzene Annual 20 - - 20

Minimization of noise level: The following measures will be carried out to minimize the noise
coming from the construction works

using equipment that emits the least noise, well-maintained and with efficient mufflers;
restricting noisy activities to day time;

avoiding use of noisy equipment or doing noisy works at night time;

limit engine idling to a maximum of one minute;

spread out the schedule of material, spoil and waste transport; and

minimizing drop heights when loading and unloading coarse aggregates.

D OO o

The standard for the noise level will be followed, according to which noise levels should not
exceed the national standards for noise or WHO noise level guidelines, whichever is more
stringent, or result in increase in background noise level of 3 decibels at the nearest receptor
location off-site. The comparative illustration of national standards versus WHO guidelines is
presented below

Table 57: Noise standards

National Noise | WHO Guidelines Value | Standard values

Standard for Noise Level Measured | to be followed

Guidelines, Out Doors [One house | by the project
Receptor 2012 [dB]*® LAq in dBA)*® [dB]?°

. 07:00 - ) ) )

Day Night 29:00 22:00-7:00 | Day Night
Industrial area 75 70 70 70 70 70
Commercial area 65 55 65 55
Rural residential area | 45 40 55 45 45 40
Urban residential 55 50 55 45 55 45
area
Mixed residential 63 55 55 45 55 45
area
Quiet area 50 40 50 40
Water pump 65 65 65 65
Diesel generator 90 90 90 90

'8 Environmental Protection Act 2020 (as implementing rules on noise standard guidelines)

19 Guidelines for Community Noise, WHO, 1999.
20 If less stringent levels or measures are appropriate in view of specific project circumstances, the
project office will provide full and detailed justification for any proposed alternatives.
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Prevention/minimization of pollution of the water bodies is maintained by;

a. excess spoils will be disposed is designated spoil disposal sites

b. locating temporary storage areas on flat grounds at safe distance from main surface
drainage routes;

c. shielding temporary storage areas with sandbags; and

d. providing adequate water supply and sanitation facilities at work sites.

For management and final disposal of solid wastes following mitigation, measures that will be
applied are:

a. collection of recyclable solid wastes and supply to scrap vendors

b. ensure all the camp wastes and construction wastes are placed in the designated waste
collection pits away from receiving water.

c. establishment of separate bounded areas for the collection and storage of all the toxic
material wastes, including batteries, oil filters, mobile, burnt oils, etc. at the
construction site

d. collection of biodegradable wastes in separate vessels and transfer to municipal waste
disposal system.

e. application of various waste disposal systems for diverse wastes produced on site as per
consultations with environmentalists.

Minimize damage to local infrastructures: Installing of the pipeline will damage
roads/footpaths. The roads in BMC are blacktopped with the foot-paths on the both sides of
the roads/streets. Care will be taken to lay the water pipes in the side foot-paths as far as
possible to avoid any disturbance to traffic along the roads/streets. The dug roads/streets will
be immediately backfilled once the pipe laying work is complete in each of them. However the
complete reinstatement work may take some time (usually not more than a year) as the
concerned contractor may wait for the newly backfilled soil/earth in the trenches to get
compacted and also wait until constructions of air valve chambers/sluice valve chamber are not
fully done. In case of blacktopped or cemented roads/streets the complete reinstatement work
may take some more time/even 2-3 years depending on the completion time given to the
concerned contractor/s.

The water pipelines may criss-cross the sewer pipes/drains. Usually the sewer lines are laid
deeper than 3 feet as per need to gain enough slope/grade, so in such cases there may not be
any damage except in the cases of manholes where due precautionary measures will have to be
done to avoid any damage or minimum damage. However the road drains and other open drains
constructed to dispose the rain/storm water may get damaged in some cases while digging
trenches for water pipes. These will have to be repaired instantly once the water pipes are laid.

If the boundary walls of other private structures are damaged during the construction, these
need to be reinstated as soon as possible by the project without causing any loss to the owners.
In case there are losses to the owners, they should be compensated fully at the earliest.
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Table 58: Summary of Socio-Economic Impacts

SN | pescription of Impact | Magnitude Extent Duration | Significant
Construction phase
1 Loss of housing, other assets, resources use Minor 10 | site Specific 10 | short Term 5 |25
2 Land Use, Agricultural lands, Cropping Pattern Minor 10 | site Specific 10 | short Term 5 |25
3 Loss of access to facilities, services, or natural resources Minor 10 | Local 20 | short Term 5 |35
4 Living and Livelihood Minor 10 | Local 20 | Short Term 5 135
5 Indigenous community, Dalit and Janajati Minor 10 | Local 20 | Short Term 5 |35
6 Heritage, customs and traditions Minor 10 | Local 20 | Short Term 5 |35
7 | Influx of Outsider Moderate | 20 | Local 20 | short Term 5 |45
8 | Land Occupation Minor 10 | site Specific | 10 | Short Term S5 |25
9 | Health Condition Minor 10 | Local 20 | short Term 5 |35
10 | Resettlement Minor 10 | site Specific | 10 | Short Term S5 |25
Operation phase
Beneficial Impact ‘ Moderate ‘ 20 ‘ Local ‘ 20 ‘ Medium Term ‘ 10 ‘ 50
Table 59: Summary of Biological Impacts
Description of Impact Magnitude ‘ Extent ‘ Duration ‘ Significance
Construction phase
1 Loss of open space Minor 10 | Site Specific 10 | Short Term 5 |25
2 Loss of vegetation and regeneration Moderate 20 | Site Specific 10 | Short Term 5 |35
3 Impacts on fauna Minor 10 | Site Specific 10 | Short Term 5 |25
4 Impacts on birds Minor 10 | Local 20 | Short Term 5 |35
5 Impacts on aesthetic value Minor 10 | Site Specific 10 | Short Term 5 |25
Operation phase
Invasion of alien plant species Minor \ 10 \ Local \ 20 \ Short Term \ 5 \ 35
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Table 60: Summary of Physical Impacts
SN Description of Impact Magnitude Extent Duration Significance
Construction phase
1 Land instability and erosion Minor 10 Site Specific 10 Short Term 25
2 Air pollution High 60 Local 20 Short Term 85
3 Water logging High 60 Local 20 Short Term 85
4 Change in land use Minor 10 Site Specific 10 Long term 20 40
5 Noise pollution High 60 Local 20 Short Term 5 85
6 Water pollution Medium 20 Local 20 Short Term 5 45
7 Damage to existing infrastructures High 60 Local 20 Short Term 5 85
8 Spoil and solid waste generation High 60 Local 20 Short Term 5 85
Operation phase
1 Ground water depletion Minor 10 Local 20 Medium Term 10 40
Poor sewage unable to manage
2 increased water consumption and Minor 10 Local 20 Medium Term 10 40
disposal
Water degradation on Singhiliya and
3 Keshaliya River due to increased Minor 10 Local 20 Medium Term 10 40
disposal of water
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5 ANALYSIS OF ALTERNATIVES

51 No Project

With no new project designs proposed and no new operation procedures, the stress on the
existing water supply would be inadequate and of poor quality. This could further escalate the
adverse effects on the health of the residents which could get worse due to constant increase in
population. Furthermore, shortfall of safe drinking water will continue and will rather go on
increasing as time will pass with continuous growth in population. This will lead to increase in
adverse effects on health of the city population.

5.2 Project Location

An alternative source of water supply to the metropolitan city, that is from nearby Singiyahi
and Kesaliya river is an alternative to the project. However, not much water is available in the
sources. The water is of very poor quality and not very reliable during the dry season. With the
need of robust intake structures, there needs to be an lookout on these rivers for flooding during
the rainy season. Similarly, there is also the necessity of pumping stations, new water pump
lines, power transmission lines and standby power generators for this particular alternative. For
the treatment of water, an effective water treatment plant needs to be in operation with
numerous pump stations and overhead reservoirs along with necessary water transmission lines
and distribution lines.

Studying for the alternative for procedure of operation, the water from the two rivers will be
pumped for needful treatment to treatment plants located nearby surface reservoirs as the
treated water will be pumped to the overhead reservoirs for distribution. If these changes are
to be adapted to the project, additional time will be needed for the project as there are more
physical structures to be constructed and more raw materials like aggregates and sand will be
needed for the construction of related physical structures which needs to be brought from far
away quarries and sand mines/rivers.

The project might make more safe water available to the city population which will have good
effect on the health condition of the local people. However, there will be the need to acquire
land for the purpose of construction of treatment plants and surface reservoirs. This alternative
might not have a direct impact on the critical wildlife habitat and protected species, but the
reduced flow in both of the rivers will have adverse effects on the fish life in the downstream
of the river.

Both of the rivers have very limited water flow in the dry season, hence water supply on these
will drastically reduce the flow in the downstream which will have considerable adverse effects
on the fish culture and on other river water related human activities in the downstream. In the
rainy season, there is severe flooding in the rivers thus needing very robust intake structures.

5.3 Alternative Source of Project

Studying for the alternative source of water supply from Koshi River to the project area has
been conducted. In terms of the project design, technology and site; abundant water will be
available to the beneficiaries as it is a big river. However, the location being very far that is
around 30 km from Biratnagar city wills emphasis the need of pump stations to be constructed
at different points/locations to pump the river water. Similarly, the project will need robust
intake structure to be constructed (to survive the frequent flood conditions) and a full-fledged

101



IEE Report of Improvement of Water Supply System of Biratnagar Metropolitan City

treatment plant to treat water pumped all the way from the source (water mostly laden with silt
and dirt most of the time). The need of long water pumping transmission and distribution lines,
surface and overhead reservoirs will be crucial which will further increase the time schedule of
the project as there are more physical structures to be constructed. Similarly, more raw
materials like aggregates and sand will be needed for construction of the related physical
structures which will be brought from far away quarries and sand mines/rivers. Similarly, the
project will also need the acquisition of productive land for the construction of pump stations
at different locations and some land for the treatment plants, surface reservoirs and over-head
tanks. Though there is abundant water in Koshi river, it is very far from the project area and
water will have to be pumped with booster pumps at several places. The water is mostly laden
with silt and mud and thus an effective treatment system/plant will have to be provided. With
long transmission pipeline and multi stage pumping, the project will be relatively an expensive
one.
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6 ENVIRONMENT MONITORING PLAN

6.1 Institutional Arrangement

6.1.1 Project Management Office

Department of Water Supply (DSS) will be the executive agency, which will establish a Project
Management Office (PMO) for the project. PMO will be responsible for overall planning,
management, implementation, monitoring and reporting of the project.

The project officer (Environment) will be engaged in PMO to ensure implementation of
environmental safeguards. He/she will be responsible for:

a. Review an confirm existing IEEs and EMPs are updated based on detailed designs;

b. Ensure that EMPs are included in bidding documents and civil works contracts;

c. Provide insights on environmental management aspects of the project to ensure EMPs
are implemented,

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

e. Facilitate and confirm overall compliance with all Government rules and regulations
regarding site and environmental clearances as well as any other environmental
requirements as relevant;

f. Supervise and provide guidance necessary to properly carry out the environmental
monitoring and assessments;

g. Review, monitor and evaluate effectiveness with which the EMPs are implemented, and
recommend necessary corrective actions to be taken;

h. Consolidate monthly environmental monitoring report;

i. Ensure timely disclosure of final IEES/EMPs in project locations and in a form accessible
to the public;

J. Assist with ongoing meaningful consultation and assist in setting up of GRM in respect
of environment concerns

k. Address any grievances brought about through the Grievance Redress Mechanism
(GRM) in a timely manner as per the IEEsS;

I.  Undertake regular review of safeguards-related loan covenants, and the compliance
during program implementation; and

m. organize periodic capacity building and training programs on safeguards for project
stakeholders.

6.1.2 Project Management and Quality Assurance Consultant.
The Project Management and Quality Assurance Consultants (PMQAC) will provide support
to the PMO in the following areas. The detailed TORs are in the PAM:
a. Ensure that the quality of the designs and construction of all water supply and sanitation
components implemented under the project are to the required standards; and
b. Assist the PMO with the overall planning, implementation and monitoring of the project
during all stages of implementation including adherence to all environmental and social
safeguards’ requirements.

6.1.3 Civil Works Contracts and Contractors

The contractor will be required to designate an Environment, Health and Safety (EHS)
supervisor to ensure implementation of EMP during civil works. Contractors are to carry out
all environmental mitigation and monitoring measures outlined in their contract. The
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contractor will be required to submit to PMO, for review and approval, a site-specific
environmental management plan (SEMP) including (i) proposed sites/locations for
construction work camps, storage areas, hauling roads, lay down areas, disposal areas for solid
and hazardous wastes; (ii) specific mitigation measures following the approved EMP; (iii)
monitoring program as per SEMP; and (iv) budget for SEMP implementation. No works can
commence prior to approval of SEMP. The contractor will be required to undertake day to day
monitoring and report to the PMO.

A copy of the EMP or approved SEMP will be kept on site during the construction period at
all times. Non-compliance with, or any deviation from, the conditions set out in the EMP or
SEMP constitutes a failure in compliance and will require corrective actions.

The PMO will ensure that bidding and contract documents include specific provisions requiring
contractors to comply with: (i) all applicable labor laws and core labor standards on (a)
prohibition of child labor as defined in national legislation for construction and maintenance
activities; (b) equal pay for equal work of equal value regardless of gender, ethnicity, or caste;
and (c) elimination of forced labor; and with (ii) the requirement to disseminate information on
sexually transmitted diseases, including HIV/AIDS, to employees and local communities
surrounding the project sites.

6.2 Mitigation Measures
Most cost effective and pragmatic mitigation and enhancement measures for all perceived
adverse impacts of the identified environmental issues for construction and operation phases
shall be identified to minimize the adverse environmental impacts and maximize the beneficial
ones. A mitigation and enhancement matrix shall be prepared for construction and operation
phases showing environmental issues, impacts, mitigation commitments to address the impact,
agency responsible for implementation, implementation schedule and mitigation costs in
tabular matrix. Furthermore, the following shall be also considered:

e Enhancement measures shall be proposed for heightening benefits accrued from the project:
required fund shall be allotted to realize the intended enhancement. Any activities/measures
proposed for the enhancement of living-living standard / quality of life/functioning or
performance of local institutions shall be separately discussed under Corporate Social
Responsibility (CSR);

e The Proponent shall also review the responsibilities of the local, district and central level
institutions and those affected by the project construction and propose steps to ensure
necessary coordination during the project implementation;

e Awareness and training programs described in the report shall include sufficient detail to
cover the target group, frequency and program conductor. Allocated cost for such program
shall justify the proposed activities;

e The cost for mitigation and enhancement measures shall be provided separately according
to construction and operation stages for physical environment, biological environment and
socioeconomic and cultural environment;

e Those mitigation measures that can be or are part of contractual obligation for project
construction shall be clearly identified. Mechanisms of ensuring implementation of those
mitigation measures as compliance of contractors shall be proposed;

e Organization chart for implementation of mitigation measures, with a clear provision of
mitigation and monitoring unit, shall be proposed;

Management of muck and spoil disposal sites shall be proposed considering on matters like

spoil/muck volume and its weight, topography, slope stability of proposed sites, depth of

overburden, rock mass properties, and likelihood of generating new slides. Disposal site shall
be planned with drainage facilities.
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6.3 Mitigation Measure
An EMP includes mitigation measures to reduce all negative impacts to the acceptable levels.
The EMP will guide the environmentally-sound construction of the project and ensure efficient
lines of communication between PMO, consultants and contractors. The EMP will
a. ensure that the activities are undertaken in a responsible non-detrimental manner;
b. provide a pro-active, feasible and practical working tool to enable the measurement and
monitoring of environmental performance on site;
c. guide and control the implementation of findings and recommendations of the
environmental assessment conducted for the subproject;
d. detail specific actions deemed necessary to assist in mitigating the environmental
impact of the subproject; and
e. ensure that safety recommendations are complied with.
The contractor will be required to (i) carry out all of the mitigation and monitoring measures
set forth in the approved EMP; and (ii) implement any corrective or preventative actions set
out in safeguards monitoring reports that the employer will prepare from time to time to
monitor implementation of this IEE, EMP and site-specific EMP (SEMP). The contractor shall
allocate budget for compliance with these IEE, EMP and SEMP measures, requirements and
actions. The contractor will be required to submit, for review and approval, a SEMP including
(1) proposed sites/locations for construction work camps, storage areas, hauling roads, lay down
areas, disposal areas for solid and hazardous wastes; (ii) specific mitigation measures following
the approved EMP; and (iii) monitoring program as per EMP. No works can commence prior
to approval of SEMP.

6.3.1 Prevention/minimization of erosion

During the construction, precautionary measures will be taken to prevent and/or minimize
erosion. Proper backfilling trenches will be done. Temporary access, diversions, and
signboards for pedestrians will be provided. The exposed soil will be stabilized and revegetated
to prevent further soil erosion.

6.3.2 Prevention/minimize air pollution
The following measures will be carried out to prevent and/or minimize air pollution:
a. confining earthworks according to excavation segmentation plan that should be part of
site-specific environmental management plan (SEMP);
b. watering of dry exposed surfaces and stockpiles of aggregates at least twice daily, or as
necessary;,
c. if re-surfacing of disturbed roads cannot be done immediately, spreading of crushed
gravel over backfilled surfaces;
d. during demolition, watering of exterior surfaces, unpaved ground in the immediate
vicinity and demolition debris;
e. place signage at active work sites in populated areas;
requiring trucks delivering aggregates and cement to have tarpaulin cover;
limiting speed of construction vehicles on access roads and work sites to a maximum
of 30 km/h;
h. prohibit burning firewood in work and labor camps (promote liquified petroleum gas
for cooking purposes and electric heater for heating purposes);
i. use of vehicles complying with Nepal Vehicle Mass Emission Standards (NVMES),
2069 enforcement, and green sticker standards; and
j.prohibit open burning of solid waste.

«Q
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The following air quality standards shall be maintained in the project area:

Table 61: Ambient air quality standards

WHO air quality
Nepal’s ambient guidelines Standard

Parameter Ave_raging air quality value to be

period?! standard, 2003% Global Second followed by

[ug/mq] Update | Edition | the project
2005 2000

TSP Annual - - - -

24 hour 230 - - 230
PM1o Annual - 20 - 20

24 hour 120 50 - 50
PM; s Annual - 10 - 10

24 hour - 25 - 25
SO, Annual 50 - - 50

24 hour 70 20 - 20

10 min - 500 - 500
NO2 Annual 40 40 - 40

24 hour 80 - - 80

1 hour - 200 - 200
CoO 8 hour 10,000 - 10,000 10,000

15 min 100,000 - 100,000 100,000
Pb Annual 0.5 - 0.5 0.5
Benzene Annual 20 - - 20

6.3.3 Minimization of noise level
The following measures will be carried out to minimize the noise coming from the construction

works

D OO0 T

using equipment that emits the least noise, well-maintained and with efficient mufflers;
restricting noisy activities to day time;
avoiding use of noisy equipment or doing noisy works at night time;
limit engine idling to a maximum of one minute;

spread out the schedule of material, spoil and waste transport; and
minimizing drop heights when loading and unloading coarse aggregates.

The standard for the noise level will be followed, according to which noise levels should not
exceed the national standards for noise or WHO noise level guidelines, whichever is more
stringent, or result in increase in background noise level of 3 decibels at the nearest receptor
location off-site. The comparative illustration of national standards versus WHO guidelines is

presented below:

21 Due to short term duration of the civil works, the shortest period will be more practical to use.
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Table 62: Noise standards

National Noise | WHO Guidelines Value for | Standard values

Standard Noise Level Measured Out to be followed
Receptor Guidelines, Doors [One house LAg in by the project

2012 [dB]* dBA)? [dB]?®

Day | Night 07:00 -22:00 | 22:00-7:00 | Day Night
Industrial area 75 70 70 70 70 70
Commercial area 65 55 65 55
Rural residential area 45 40 55 45 45 40
Urban residential area | 55 50 55 45 55 45
Mixed residential area | 63 55 55 45 55 45
Quiet area 50 40 50 40
Water pump 65 65 65 65
Diesel generator 90 90 90 90

6.3.4

a.
b.

C.
d.

Prevention/minimization of pollution of the water bodies

excess spoils will be disposed is designated spoil disposal sites

locating temporary storage areas on flat grounds at safe distance from main surface
drainage routes;

shielding temporary storage areas with sandbags; and

providing adequate water supply and sanitation facilities at work sites.

For management and final disposal of solid wastes following mitigation, measures that will be
applied are:

a.
b.

6.3.5

collection of recyclable solid wastes and supply to scrap vendors

ensure all the camp wastes and construction wastes are placed in the designated waste
collection pits away from receiving water.

establishment of separate bounded areas for the collection and storage of all the toxic
material wastes, including batteries, oil filters, mobile, burnt oils, etc. at the
construction site

collection of biodegradable wastes in separate vessels and transfer to municipal waste
disposal system.

application of various waste disposal systems for diverse wastes produced on site as per
consultations with environmentalists.

Minimize damage to local infrastructures

Installing of the pipeline will damage roads/footpaths. The roads in BMC are blacktopped with
the foot-paths on the both sides of the roads/streets. Care will be taken to lay the water pipes
in the side foot-paths as far as possible to avoid any disturbance to traffic along the
roads/streets. The dug roads/streets will be immediately backfilled once the pipe laying work
is complete in each of them. However the complete reinstatement work may take some time

23 Environmental Protection Act 2020 (as implementing rules on noise standard guidelines)

%4 Guidelines for Community Noise, WHO, 1999.
% |If less stringent levels or measures are appropriate in view of specific project circumstances, the

project office will provide full and detailed justification for any proposed alternatives.
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(usually not more than a year) as the concerned contractor may wait for the newly backfilled
soil/earth in the trenches to get compacted and also wait until constructions of air valve
chambers/sluice valve chamber are not fully done. In case of blacktopped or cemented
roads/streets the complete reinstatement work may take some more time/even 2-3 years
depending on the completion time given to the concerned contractor/s.

The water pipelines may criss-cross the sewer pipes/drains. Usually the sewer lines are laid
deeper than 3 feet as per need to gain enough slope/grade, so in such cases there may not be
any damage except in the cases of manholes where due precautionary measures will have to be
done to avoid any damage or minimum damage. However the road drains and other open drains
constructed to dispose the rain/storm water may get damaged in some cases while digging
trenches for water pipes. These will have to be repaired instantly once the water pipes are laid.
If the boundary walls of other private structures are damaged during the construction, these
need to be reinstated as soon as possible by the project without causing any loss to the owners.
In case there are losses to the owners, they should be compensated fully at the earliest.

6.3.6 Pressure on the Ground Water Resources

It is important to keep updated records of the water extracted from the pumping stations,
including the status of water discharge is nearby wells and hand pumps. Though the Terai
region has large overall aquifer, local ground water table might get affected by the pumping
stations. This has to be continuously monitored on one hand, on the other if the drying of the
water is recorded, the project will compensate by providing the water to the users of those well
and pumps.

6.3.7 Water quality of Singhiyahi and Kesaliya

The BMC has to consider expansion of sewage coverage in the city so that it can trap the
increased waste water. It is important for Biratnagar, as water logging is common issue in
Terai region, which provide breeding ground for water borne diseases. In order to prevent
these, sewage system has to be improved. Furthermore, the waste water treatment facility of
BMC has to be upgraded as well to accommodate the additional waste water. And lastly,
regular water quality monitoring of the Keshaliya and Singhaniya rivers shall be conducted to
keep track of their pollution level.
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Table 63: Environment Management Plan

Require resources

Field Enhancement/ Mitigation measures Io‘r?cat' :-\;ﬁ;ﬁ); rﬂi‘ﬂ:gg; Human Time Estimate | Monitoring
resources d cost
Preconstruction Activities
Consents, Obtain all of the necessary consents, BMC | PMO and design, | Environment NA Documentation of the
permits, permits, clearance, NOCs etc. before supervision and al Officer consent, permits,
clearances, no | the start of civil works. Include in management clearance, NOCs, and
objection detailed design drawings and consultants detailed designs
certificate, etc. | documents all conditions and
provisions if necessary.
Disruption of | Identify and include locations and BMC | PMO Environment NA List of affected
services of operators of these utilities in the al Officer utilities, and operators,
existing detailed design documents to prevent Bid document to
utilities unnecessary disruption of services include a requirement
during construction. for contingency plan
for service
interruptions, e.g.
provision of water if
disruption is more
than 24 hours.
Drinking water | Provision of water treatment plant to BMC | PMO and design, | Environment NA Incorporated in the
supply meet satisfactory water quality with the supervision and al Officer final design and
intake being at least 30m upstream management should be
from sanitation facilities. Also consultants communicated to the
“housed" dosing unit with contractors

ventilation for chlorine and training
operators for handling chlorine.
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Construction Determine locations before award of BMC | PMO and design, NA List of selected sites

work camps, construction contracts supervision and for construction work

stockpile areas, management camps, hot mix plants,

storage areas, consultants stockpile areas,

and disposal storage areas, and

areas disposal areas. Written
consent of
landowner/s (not
lessee/s) for reuse of
excess spoils to
agricultural land.

Waste Generation of solid waste, wastewater | BMC | PMO and design, | Environment NA Visual inspection

generation from labor camp and other construction supervision and al Officer

waste may cause pollution. Follow the management

principle of “Reduce, Reuse, Recycle,
and Recover” with measures such as
the prohibition of unwanted littering
and discharge of waste, Solid waste
management in a pit or disposed in
municipal collection system

consultants
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Quiality of Construction activities and construction | BMC | PMO and design, | Environment NA Results of laboratory
ambient air, camps can impact the ambient quality supervision and al Officer analyses
surface water | of air, quality of surface water bodies, management
bodies, and and level of noise in the areas of works. consultants
noise Baseline data gathering for ambient air,
surface water quality and noise level at
all construction sites. Comparison of
the results with environmental quality
monitoring during construction and
O&M phases with these baseline data
to determine any negative impact.
Construction Activities
Physical Environment
Topography, Sand, gravel or crushed stone will be BMC | PMO, Contractor Records of sources of
landforms, required for this project. Extraction of materials
geology, and natural aggregate materials may cause
soils localized changes in topography and

landforms (if on land). The project will
utilize readily available sources with
environmental clearance and license.
The project will use the raw materials
from alternative sources.
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Water quality

Trenching and excavation, run-off from
stockpiled materials and chemical
contamination from fuels and
lubricants may result to silt-laden
runoff during rainfall, which may cause
siltation and reduction in the quality of
adjacent bodies of water. Spoils
management plan will comply with the
reuse of excess spoils and materials,
disposal sites will be designated areas.
Also, earthwork will be conducted
during dry season and the stockyards
will be at least 300m away from
watercourses. Fuel storage area will be
away from water drainage and
precautions will be taken to minimize
the overuse of water

BMC

Contractor

Environment
al Officer

NA

Avreas for stockpiles
with storage of fuels
and lubricants and
waste materials are to
be monitored. The
number of silt traps
installed along
trenches leading to
water bodies should be
controlled with no
visible degradation to
nearby drainage, water
bodies due to
construction activities.
Also visual inspection
by regional PMOs and
Environmental
officers on weekly
basis. The frequency
and sampling sites
should be finalized
during detailed design
and final location of
projects components.
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Air quality Construction work at the dry season BMC | Construction / Location of stockpiles
and transporting construction materials Contractor along with the number
may increase dust, carbon, monoxide, of complaints from
sulfur oxides, particulate matter, sensitive receptors is
nitrous oxides, and hydrocarbons in air to be monitored. A
environment. Use of physical controls, certification that
sprays, covers, compaction, screening, vehicles are compliant
enclosure, windbreaks, binders and with air quality
road surfacing along with some standards and the
measures to taken such as covering of heavy equipment and
delivery trucks during transportation, machinery with air
construction vehicle’s speed to be pollution control
limited to 30kph, use of vehicles devices need to be
complying with NVMES, 2069. Also monitored.
prohibition of open burning of solid
waste and minimizing the stockpile
height are to be followed.

Noise Quality | Temporary increase in noise level and | BMC | Contractor Number of complaints

vibrations by excavation equipment,
and the transportation of materials,
equipment and people. However, the
proposed project will follow ROW
alignment along with the preparation of
work schedule with community
consultation and local administration.
Measured such as minimize drop
heights, no horns until necessary, use
of modern vehicles and machinery with
low noise emissions while maintain
low noise levels. Also warning signs in
noise hazard areas need to be

from sensitive
receptors and the use
of silencers in noise-
producing equipment
and sound barriers or
acoustic housing need
to be incorporated
along with the
monitoring of
equivalent day and
night time noise
levels.
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incorporated. Workers must wear
hearing protection and identification of
vibration risk to nearby structures with
maintaining caution working in such
areas.

Biological Environment

Biodiversity Activities in WUSC acquired area. BMC | Contractor PIU and PMO to
There are no protected areas that will report in writing the
be impacted in or around project sites. number of trees cut
Felled trees will be replaced by and planted if any
compensatory plantation at minimum (during detailed design
1:25 ratio i.e., for every tree cut down, stage). Some
25 replacements must be planted. complaints need to be

monitored from
sensitive receptors on
disturbance of
vegetation, poaching
fishing, etc.

Social Environment

Existing The road closure is not anticipated. BMC | Construction Traffic route during

provisions for
pedestrians and
other forms of
transport

Hauling of construction materials and
operation of equipment onsite can
cause traffic problems. However, the
proposed project will follow ROW
alignment. Preparation of suitable
transportation routes with safe passage
for vehicles and pedestrians, schedule
material deliveries on low traffic, erect
and maintain barricades if required and
the completion of work quickly nearby

Contractor

construction works,
including number of
permanent signs,
barricades, and
flagmen on worksite
need to be monitored
along with the number
of complaints from
sensitive receptors and
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institution, place of worship, business,
hospitals, and schools along with the
restoration of damaged properties and
utilities (if any).

placement of signage
at the project location.

Socioeconomic | Staffing will be required during BMC | Construction Record of employment

status construction which can result in an Contractor and sources of
increase in local revenue. So, materials to comply
engagement of the local workforce and with Nepal Labor Act
secure construction materials (1992) and district
from the local market. wages

Other Civil works may result in an impactto | BMC Contingency Plan and

amenities for | the sensitive receptors such as Utilities management

community residents, businesses, and the and monitoring the

welfare communities. Excavation may also number of complaints

damage infrastructure located alongside
the roads. Identification of location and
nature of existing infrastructure before
excavation to minimize repeated
disturbance to locals by integrating
other forms of infrastructures. Also,
informing local about nature, duration
and possible impacts of the
construction and integrate their
concerns and prompt relocation of
infrastructure materials along with
prior permission from local authority
for water use are some of the measures
to be taken into account.

from sensitive
receptors
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Community
health and
safety

Construction works will impede the
access of residents and business in
limited cases. Measures such as
identification of stockyard areas in
consultation with local administration,
working on private land with written
permission of landowners and the
PMOs, working with small mechanical
excavator for trenching and
constructing gender friendly toilets for
workers with the prohibition of alcohol
and drugs on site are some of the
mitigating measures. Similarly,
following the code of conduct for
workers includes restricting workers in
designated areas, no open defecation,
no littering, no firewood collection, no
fire except designated places, no
trespassing, no residence at
construction sites, and no obligation to
potentially dangerous work along with
the maintenance of a complaint
logbook in workers camp with prompt
action of complaints is to be followed
during the time period.

BMC

Contractor

The number of
permanent signs,
barricades, and
flagmen on worksites
as per Traffic
Management Plan
Number of complaints
from sensitive
receptors; Number of
walkways, signs, and
metal sheets placed at
the project location
Agreement between
landowner and
contractors in case of
using private land as
work camps storage
areas etc.
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Workers
Health and
Safety

There is invariably a safety risk when
construction works such as excavation
and earthmoving are conducted in
urban areas. Workers need to be
mindful of the occupational hazards,
which can arise from working at height
and excavation works. Comply Labor
Act (1992) of Government of Nepal
where there is the need to follow the
instructions stated below;

- Train all site personnel on
environmental health and safety

- Exclude public from worksites

- Provide personal protective
equipment to workers and ensure their
effective usage

- Document procedures to be followed
for site activities; and

- Maintain accident reports and records.

- Make first aid kits readily available
- Maintain hygienic accommodation in
work camps.

- Ensure uncontaminated water for
drinking, cooking and washing,

- Assure clean eating areas

- Make sure sanitation facilities are
readily available

- Provide medical insurance coverage
for workers; Provide orientation for
guest visitors

- Ensure that visitors do not enter

BMC

Contractor

Site —Specific H&S
plan

Equipped first-aid
stations

Medical insurance
coverage for workers
Number of accidents
Records of supply of
uncontaminated water
Condition of eating
areas of workers
Record of H&S
orientation training
Availability of
personal protective
equipment at
construction site

% of moving
equipment outfitted
with audible back- up
alarms

Signage for storage
and disposal areas
Condition of sanitation
facilities for workers
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hazard areas unescorted,

- Require workers to wear high
visibility clothes

- Ensure moving equipment is outfitted
with audible backup alarms;

- Chemical and material storage areas
need to be marked clearly

- Hearing protection equipment
enforced in noisy environment

Physical and There are no archaeological, BMC | Contractor Records of chance
cultural paleontological, or architectural sites of finds
heritage significance listed by local, national
authority and (UNESCO). Stop work
immediately to allow further
investigation if any findings are
suspected.
Operation activities
Damage due to | Removal of spoils wreckage, rubbish, BMC | Contractor PMO report in writing

debris, spoils,
eXCess
construction
materials

or temporary structures which are no
longer required; All excavated roads
shall be reinstated to original condition.
All disrupted utilities should be
restored; All affected structures are to
be rehabilitated /compensated and the
construction camp needs to clear of
spills e.g. oil, paint, etc. and other
pollutants after dismantling.
Furthermore, all hardened surfaces
shall be ripped; all imported materials
shall be removed and all temporary

that (i) worksite is
restored to original
conditions; (ii) camp
has been vacated and
restored to pre-project
conditions; (iii) all
construction related
structures not relevant
to O&M are removed,
and (iv) worksite
cleanup is satisfactory.
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services shall be cancelled with a
request to the PMO in writing that
worksites and camps are vacated and
restored to pre-project conditions.

Drinking water | To avoid the delivery of unsafe water BMC | PMO and design, | Environment Water Quality reports
supply system | preparation of operations and supervision and al Officer WTP records in the

maintenance plan should be done. management log book

Proper handling and storage of calcium consultants

Hypochlorite with ensure qualified

persons to handle disinfection, safe

storage of chemicals. Ensure capacity

of WUSC to implement quick response

to hazardous chemical spills and

implement SPS-complaint with an

EMP and a water safety plan and

monitor the water quality.
Mishandling of | Excessive exposure to chlorine, BMC | PMO and design, | Environment Water quality test
chlorine hypochlorous acid, and hypochlorite supervision and al Officer

ion results in irritation of the management

esophagus, a burning sensation in the
mouth and throat, and spontaneous
vomiting. Ensure proper storage and
handling practices for chemicals along
with assurance of a knowledgeable and
skilled person in charge of chlorine
handling. Also, there is a need to
ensure the use of PPE while using
chemicals and use of chlorine as per
WHO guideline.

consultants
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7 PUBLIC HEARING
The EPR 2020 stipulates undertaking of public hearing as one of the mandatory requirements of the
IEE process. A community level consultation public hearing was organized for the proposed pumping
station to fulfil the EPR 2020 requirement. The public hearing also served to bring together the
proponent and affected stakeholders in a forum to express their opinions and offer suggestions on a
proposed undertaking in order to assist the decision-making process. Thus, the public hearings for the
proposed pumping station was organized to:
- Inform local communities in the project area about the findings and outcomes of the IEE study
of the rehabilitation of the pumping stations and the installing the new pumping station.
- consult the potential project affected families and other stakeholders on the issues dealt by the
IEE study; and
- provide an official forum for the affected families and other stakeholders to express their
concerns, opinions and suggestions on the issues dealt by the IEE report, and/or on any other
outstanding issues.
Total 26 stakeholders participated in public hearing.

Table 64: Schedule of public hearings is presented below

. Total number of | Project
SN Level Location Date . . rroj
participants impact
. . New
Community Sh'ddhaka“ Aadharbhoot Bhadra 20, Pumping
1 Bidhyalaya, Kulaharuwa, 26 .
level. 2078 station to be
Ward No 5 built

7.1 PUBLIC DISCLOSURE
The following documents were disclosed for the public hearing.
- Project brochure
- |IEE executive summary in Nepali
- The main purpose of the above disclosure materials was to adequately inform the stakeholders
of the IEE findings. These documents covered the essence of the IEE report in simple language.

7.2 PUBLIC HEARING PROCEDURES

Preparation for the Public Hearing

The annoucement was made on the disclosure of the summary of the draft IEE Report in Nepali as
well as the dates of public hearings and national workshops in the national daily “Gorkhapatra” on
13" Bhadra, 2078 (August 29", 2021).

The IEE summary in Nepali with a cover letter was delivered to the project affected municipalites
and affected ward offices, community organisations, women groups, local NGOs. The cover letter
made a request to the stakeholders for providing their comments and suggestions as well as to
participate in the public hearings. The letter and their confirmation of receiving by stakeholders are
given in Annex. The names of the stakeholders at district and municipality/wards are shown in Annex.

Notification of the Public Hearing
The affected families and concerned stakeholders were notified about the undertaking of public
hearing program through;

- invitation letters to the concerned stakeholders,

- pasting of public notice in the project affected municipalities and wards, and

- annoucements in public media.

Invitation for the public hearing: The concerned stakeholders were formally invited for the public
hearing with the inivitation letter. The invitation letter along with the Summary IEE report were
hand delivered to the invitees.
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Pasting of the public hearing notice: The notice of the public hearing were also pasted in the
project affected area. The notice was pasted at the public places like — ward office, schools, health
posts and sub-health posts, offices of forest users groups, etc. The letter confirming pasting of the
notice by these offices are attached in the Annex.

Annoucement in Public Media: The public hearing notice was published in the national daily and
local daily which were used to inform local population of the project area about the details of the
public hearing.

The brochures were distributed on the day of the public hearings.

Shiddhakali Aadharbhoot Bidhyalaya Public Hearing

The Shiddhakali Aadharbhoot Bidhyalaya Public Hearing was attended by 26 participants from
project influenced ward; Ward No 5 of Biratnagar metropolitan city. The attendance of participants
has been presented in Annex. The participants included farmers, teachers, students, NGOs, CBOs,
businessmen, servicemen, forest user groups, government organizations, indigenous community,
women, youths and representatives from district and VDC level political parties.

Type: Public Consultation and Information Meetings
Subject of Consultation: Presentation of the proposed project and soliciting opinions of
stakeholders.

Date: 20" Bhadra, 2078. (5" September, 2021)

Location: Shiddhakali Aadharbhoot Bidhyalaya, Kulaharuwa, Ward No 5, Biratnagar
Time Duration: 10: 00 AM to 12:00 noon

Total Participants: 26 (Male-14 & Female-12)

Purpose of Consultation and Issues/themes covered:

The main purpose of this public consultation was to provide information about the proposed project
to the project affected people and the institutions located within the project area, create friendly
environment so that the participants discuss about the positive and negative impacts due project
implementation among the participants and with the IEE Team, and to collect the major
environmental impacts, issues and recommended mitigation measures as foreseen by the project
people.

Targeted Stakeholders: Local communities, Project Affected People, NGO, Co-operatives, and
other institutions located in the project area

Institutions/firms and individuals involved in communicating: IEE consultant team, Nepal
Khanepaani Sansthan Biratnagar Branch officer.

Preparation of Consultation:

Prior Information Dissemination: One week prior to the actual consultation meetings, three
representations of the consultants visited the project affected area to invite officials of municipality,
wards, CBOs, local NGOs, schools, local government officials, and other institutions located in the
project area and requested them to participate in the public consultation meeting.

Mode of Consultation: Verbal Communication

Documentation and Records of Consultation: Minutes, written and signed opinions and
suggestions, attendance sheets signed by stakeholders, photographs, video.

Attendees/Participants

Nepal Water Supply Corporation
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Altogether, 26 stakeholders participated in the public hearing workshop which was organized at the
affected areas. Specifically, the workshop was conducted at community level organized at the
project affected area in Shiddhakali Aadharbhoot Bidhyalaya Ward no 5. There were 14 male
participants and 12 female participants in the workshops. The expert team members shared the IEE
report in order to get their comments and their concerns on it.

Table 65: Participants in public hearing workshops

Consultation venue Female Male Total

Shiddhakali Aadharbhoot Bidhyalaya Ward no 5. | 12 14 26

Major issues discussed on the IEE Report

The main social concerns/issues raised by during the public hearing at Biratnagar Metropolitan City
Hall and the locals in the public hearing program at Kulharuwa of BMC were;

The IEE report has carried out detailed investigation on the possible impacts of the project to
the Biratnagar environmental, social and economic condition, which we believe will minimize
the possible impacts.

The report has mentioned that the improvement project will add additional 6,555 m3/day water
making the available water for supply to 15000 m®day. However, the report also says the
current demand for drinking water is 26000 m®day and in future this demand will grow with
the growth in population. Thus, it is necessary for the NSWC to start planning for next phase
of projects immediately.

The report has also mentioned necessity for improvement of water quality, we appreciate that
the project has included water treatment plant and water quality testing laboratory as a part of
the improvement project.

The IEE report and its executive summary shall be made available to the Municipality once the
report is approved by concerned authority.

People of ward no 5 has fought hard to get the land for pump station 5 for this project. We
hope that this project makes good use of our effort to complete the project so that people of
Biratnagar can get clean drinking water.

Shiddhakali Adharbhut School is located right next to the proposed pump site 5, thus, during
the project construction period, the school operation might be affected due to noise. Thus, the
project and school have to coordinate to synchronize work schedule as well as the project shall
prioritize use of less noisy equipment to minimize noise disturbance.

Since Shiddhakali Adharbhut School is the immediate neighbor of the project, we hope that the
project and school can work together to improve the condition of the school. The Corporate
Social Responsibility (CSR) of NSWC might be directed towards school improvement.

Nepal Water Supply Corporation
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8 CONCLUSION

Under GON’s Environmental Protection Act 2020 and Regulation 2021, the proposed project
has been has been classified under its schedule 2, i.e. the projects requiring IEE study. Thus,
this IEE study was carried out to meet, following the approval of its Terms and Reference
(ToR) document.

The primary finding of this is that the proposed project is not an environmentally critical
undertaking. IEE indicates that: the proposed project, and its components, is not located within
or adjacent to environmentally sensitive areas.

The extent of adverse impacts is expected to be local, confined within the projects’ main areas
of influence, waste disposal sites, and the routes to and from these sites. With mitigation
measures in place and ensuring that the bulk of earthworks are completed before the onset of
the rainy season, the potential adverse impacts during construction would be site-specific.

The few adverse impacts of moderate magnitude during construction will be temporary and
short-term (i.e., most likely to occur only during peak construction activities). These will not
be sufficient to threaten or weaken the surrounding resources. Mitigation measures, integral to
socially and environmentally responsible construction practices, are commonly used at
construction sites and are well known to Contractors. Hence, mitigation measures would not
be difficult to implement.

The proposed project will bring about: (i) the benefits of access to a reliable supply of safe and
potable water; (ii) promotion of good hygiene and sanitation practices and reduced health and
safety risks as positive impacts; and (iii) enhanced community health, improved quality of life
and safe communities as outcomes.

Based on the above findings, we have concluded that the proposed the project no further require
special study or detailed EIA.
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ANNEXES
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ANNEX B: CHECKLIST OF PHYSICAL ENVIRONMENTAL COMPONENT
1. Landslides and Slope Stability
Date of observation:
Landslide location (District, Municipality, ward no, settlement name):
GPS coordinate:
Date and time of landslide (if known):
Dimensions:
Length(m): ....................
Width (m): ...........oeenni,
Depth (m): ....c.ccvvvvnnnnnnn.
Volume (Mm®): ..................
Area (m?): .......ccooeininn.
Slope:
Approximate ground slope before landslide (degree):
Current slope angle (degree):
Current slope direction (degree):
Landslide type: Shallow | Debris flow | Debris slide | Creep | Rock slide | Deep-seated | Mega
Drainage system: Poor | Fair | Good
Undercutting by River/Stream: Yes | No
Toe cutting by road/ trail/ mining: Yes | No

Observation:

2. River hydrology
Location

Name of River/ stream
Date and time of observation:
On spot water quality parameters:

Turbidity: ....cooviviiiiii
PH:
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Temp: oo

Note: Other chemical and Biological parameters will be analysed in the lab.

3. Air and Noise Pollution
Location

Date and time
GPS location
Air quality observation at field: good | fair| poor
Source of air pollution
Intensity of activities causing air pollution
Noise level reading:
Source of noise pollution:
4. Solid waste
Type of waste
Quantity of waste

Source of waste

Nearby features: Forest | River| school| other .....
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ANNEX C: CHECKLIST FOR BIOLOGICAL ENVIRONMENTAL RESOURCES

Volume and Species of Trees

Location:
Coordinates: | X | Y |
S. No. Tree Species DBH Height (m) Remarks
(cm)
Note: DBH= Diameter at Breast Height
Species of Mammals
S.No. Local Name English Name Scientific Name Status Remarks

Note: Status Critically Endangered= CR; Endangered = EN; Vulnerable = VU; Near threatened =
NT; Least Concern=LC
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Species of Reptiles

S.No. Local Name English Name Scientific Name Status Remarks

Note: Status Critically Endangered= CR; Endangered = EN; Vulnerable = VVU; Near threatened =
NT; Least Concern = LC

Species of Amphibians

S.No. Local Name English Name Scientific Name Status Remarks

Note: Status Critically Endangered= CR; Endangered = EN; Vulnerable = VU; Near threatened =
NT; Least Concern=LC

Species of Avifauna

S.No. Local Name English Name Scientific Name Status Remarks

Note: Status Critically Endangered= CR; Endangered = EN; Vulnerable = VU; Near threatened =
NT; Least Concern=LC

Nepal Water Supply Corporation
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ANNEX D: CHECKLIST FOR THE KEY INFORMANTS INTERVIEW

Municipality: Biratnagar Metropolitan City

Name of Pump Station/Spoiling Site/Storage Yard: ...,
Location: ......couiiieii Ward No.........coeeeiennnn.

Name of Key Informant: ...

1. Please provide us your opinion on current situation within the area (Please use proving helps)
2. Please provide the land value currently prevails in the area.
3. Please provide the current activities along the Project Site.
4. How do you perceive the change after the rehabilitation/new construction of PS (Please use

proving helps)

5. If the change is negative please provide how this can be mitigated? (Please use proving helps)
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ANNEX E: CHECKLIST FOR INVOLUNTARY RESETTLEMENT IMPACT SCREENING &

CATEGORIZATION FORM SOCIAL MONITORING
A. Project Data

Municipality: Biratnagar Metropolitan City

Project Title: Improvement of Water Supply in Biratnagar

Name of Pump Station/Spoiling Site/Storage Yard: ...........cooiiiiiiiiiiiiiiiiiiiea
LOCAtION: .ouenieeti e WardNo..........coeinn.

Name of Consulted Person: ...........coooiiiiiiiiii e

Date of Social Screening (dd/mm/yy)........oouiieiiniiiiiiiiiiii e

B. Screening Questions for Resettlement Categorization

Ye N Not

Probable Involuntary Resettlement Effects
S 0 Known

Possib
le

Remar
ks

1. Will the project include any physical construction
work?

2. Does the project include upgrading or rehabilitation
of existing physical facilities?

3. Are any project effects likely to cause any damage/
loss of housing, other assets, resource use?

4. Is the site for chosen for this work free from
encumbrances and is in possession of the
government/Municipality?

5. If the site is privately owned, will this be purchased
or obtained through voluntary donation?

6. If the land parcel has to be acquired, is the actual plot
size and ownership status known?

7. Is land for material mobilization or transport for the
civil work available within the existing plot/ Right of
Way?

8. Are there any non-titled people who living/doing
business on the proposed site for civil work?

9. Will there be loss of /damage to agricultural lands,
standing crops, trees?

10. Will there be loss of incomes and livelihoods?

11. Will people lose access to facilities, services, or
natural resources?

12. Does the Municipality have its own laws/ regulations
for land acquisition?

13. Are any vulnerable households including Dalits and
Janjatis affected?
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14. Whether the affected land/structure owners likely to
lose less than 10% of their land/structure area.

15. If so, are these land / structure owners willing to
voluntarily donate the required land for this project?

16. Is any temporary impact likely?
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C. Estimates of Specific Impacts

Components Private land No of land owners | Government Forest land No of | No of | No of other No of | Public
of the required in losing more than land required in required in houses shops structures Squatter utilitie
project Sq, Mts. 10% of land area Sq. mts. Sqg mts affected affected affected S S
affected affecte
d
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D. Information on Affected Persons

Any estimate of the likely number of households that will be affected by the project?

[ INo.[ ]Yes. Ifyes, approximately how many?

No. of HHs losing <10% of their productive assets (land/ cowshed/shops/economic units)
No. of HHs losing 10% or more of their productive assets?

Are any of them poor, female-headed households, or vulnerable to poverty risks? [ ] No. [ ] Yes.
If Yes, please briefly describe their situation with estimated numbers of HHs?

Are any vulnerable households including Dalits and Janjatis affected? [ ] No. [ ] Yes.
If yes, please briefly describe their situation with estimated numbers of HHs?

What are the needs and priorities for social and economic betterment of vulnerable people including Dalits
and Janjatis who are affected by this project?
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E. Decision on Categorization

After reviewing the answers above, it is determined that the project is:
e Categorized as an A project, a full Resettlement Plan is required [ ]
e Categorized as a B project, a short Resettlement Plan is required [ ]
o Categorized as a C project, no Resettlement Plan is required [ ]

Prepared by: Reviewed by:
Date: Date:
Approved by: Endorsed by:
Date: Date:
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ANNEX F: IPS & VULNERABLE GROUPS IMPACT SCREENING & CATEGORIZATION
FORM SOCIAL MONITORING

A. Project Data:

Municipality: Biratnagar Metropolitan City

Project Title: Improvement of Water Supply in Biratnagar

Name of Pump Station/Spoiling Site/Storage Yard: ...........coovviiiiiiiiiiiiiiiiiieieaans
Location: ......ooviiiii i WardNo...........oeevinis

Name of Consulted Person: ..........c.oooiiiiiiiiiii e

Date of Social Screening (dd/mMm/yy).......covvvriiiiiriiiiiiieeeeeeees

B. Identification of Impact on IPs/ Vulnerable Group in the project Area

Impact on Indigenous Peoples (IPs)/ Ethnic | Not Yes No | Remarks or identified
Minority(EM)/ Vulnerable Group known problems, if any

1. Arethere Dalits, Janjatis, or ethnic minorities present in
project locations?

2. Do they maintain distinctive customs and traditions and
economic activities in their locality?

3. Will the project in any way affect their economic and
social activity and make them more vulnerable?

4. Will the project affect their socioeconomic and cultural
integrity?

5.  Will the project disrupt their community life?

6. Will the project positively affect their health, education,
livelihood or social security status?

7. Will the project negatively affect their health,
education, livelihood or social security status?

8. Will the project alter or undermine their local
knowledge, customary behaviors or institutions?

9. Are IP and VC households likely to lose customary
rights over, access to land?

10. Are IPs and VCs likely to lose shelter/business and be
displaced?

11. In case no disruption of indigenous community life as a
whole, will there be loss of housing, strip of land, crops,
trees and other fixed assets owned or controlled by
individual indigenous households?
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C. Specific Impacts on IPs and VCs

No of IP No VC No of IP HHs Govt land | Forestland | No of IP/VVC | No of IP/VC | No of other | No of IP/VC | Public

families families losing house required required in | houses shops IP/VC Squatters utilities

losing land | losing land | over 10% of in Sg. mts. | Sq mts affected affected structures affected affected
their residence affected
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Preliminary IEE Report of Improvement of Water Supply System of Biratnagar Metropolitan City

D. Additional Information Required

= Total and affected areas of land, by type of land assets;

= Total and affected areas of structures, by type of structure (main or secondary);

= Legal status of affected land and structure assets, and duration of tenure and ownership;

= Quantity and types of affected crops and trees;

= Quantity of other losses, e.g. business or other income, jobs or other productive assets,
estimated daily net income from informal shops;

= Quantity/area of affected common property, community or public assets, by type;

= Summary data on PAP households including ethnicity, name of the head of household, sex,
household size, primary and secondary source of income, if headed by women, or consists
of marginalized ethnic groups, Dalits, Muslims/religious minorities, elderly, disabled,
indigenous people, below poverty line), landless or households losing 50% of total
landholdings (particularly those totally dependent on agriculture for livelihood).

= |dentify whether affected land or source of income is primary source of income; and

= Knowledge of the project and preferences for compensation and as required, relocation
sites and rehabilitation measures.

E. Anticipated project impacts on indigenous peoples

Project activity and output Anticipated positive effect Anticipated negative effect
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F. Decision on Categorization
After reviewing the above, it is determined that the project is:

[0 Categorized as an A project, an Indigenous Peoples Development Plan (IPDP) is required

[1]
[0 Categorized as a B project, a specific action favorable to indigenous peoples is required and
addressed through a specific provision in related plans such as a Resettlement Plan, or a general

Social Action Plan [ ]

[0 Categorized as a ‘C’ project, no IPDP or specific action required [ ]

Prepared by: Reviewed by:
Date: Date:
Approved by: Endorsed by:
Date: Date:
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ANNEX G: HOUSEHOLD QUESTIONNAIRE FOR SOCIO-ECONOMIC AND CULTURAL

RESOURCES
Place and Respondent Particulars Code/ID
1. Name of Municipality Biratnagar Metropolitan City
2. Name of Settlement
3. Ward No:
4. Respondent's Name
5. Sex Male/ Female/other
6. Contact Phone/Mobile Number
Al. Demographic Information
1. Information on Social Condition
Nam Relation to HH Sex Age(yrs Education (=5 Marital Main
e head ) yrs) Status Occupation
Level (>10yrs) (>10yrs)
1. Head 1.Male 1.Can read & 1.Married 1.Agriculture
2.Husband/wif 2.Femal write 2 2.Livestock
e e 2. Can read only Divorced 3.Horticulture
3Son/Daughter 3.Third 3. Can’t read & | 3. 4.Fisheries
4Grand Gender write Separate 5.
children 4. Beginners 4.Widow/ Salary/Wage
4.Son/Daughte 5. Primary (1-5) Widower 6.0wn
rinlaw 6. L. Secondary | 5. Enterprises
5.Daughter/So (6-8) Unmarrie 7. External job
nin law 7. Secondary (9-| d 8.Household
6.Parent 10) Work
7.Father/Moth 8. 9. Student
er in law SLC/Equivalent 7. No work
8.Brother/Siste 10.Inter/Equivale 8.0thers:___
rinlaw nt _
9.Household 11.
Widow Grad/Equivalent
10. Others 12.PG/
Equi/above
a b c d e f g
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2 What is your ethnicity? | .
3 What is your religion? |
4 Which Language you speak? | ...l
5 In last 12 months, how many members of your Reason for migration Yes =1 No =2
family have migrated and for what reason?( | a b
Multiple Choice) 1. Family reason
2. Education/Training
3. Natural disaster
4. Looking for work
5. Easier lifestyle
6. No migration
7. Other (specify)........
6 Please give ownership of the house where you 1.0wn house
lived for last 12 months? 2.Rented house
3. Relative house
4. Land owner’s house (Included in rented
land)
5. Other institutional house (free provided by
government)
7 What type of residential house do you live at 1. Concrete roof/Pakki/Cemented
present? 2. Semi-Pakki (tin/tile/slate roof)
3. Kachhi-Thatched roof
4. Others ( specify).................
8 For how many months out of last 12 months, the 1. Less than 3 months
produce from your farm was able to meet the food 2. 3to< 6 months
needs of your family? 3. 6 to <9 months
4. 9 to <12 months
5. 12 or surplus
9 What is the principle source of drinking water for |  1.Piped water
your house hold? 2.Covered well
3.Hand pipe/Tube-well
4.0pen well
5.Spring
6.River
7.0ther source
10 Is that water is sufficient? 1.Yes, 2.No
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11

Please mention the type of toilet being used by
your household since last 12 months?

4 Public latrine

1.Toilet with flush (connected to sewer)
2.Toilet with flush (connected to safety tank)
3.Toilet without flush

5.No toilet
A2. Health Facility
S.N'| Question Response/Answer
12 Where do the family members go Government Private

for treatment in case of health

problem?

1.Village Health Post/centre

6.Private hospital

2.District Hospital

7.Pharmacy/Clinic

3.Mobile Clinic

8.Health worker's home

4.AyurvedaCentre

9. Others

5.0ther Govt. Institution

A3. Education Facility

S.N

Question

Response/Answer

13

Where do your children go for education

2. Private Boarding

1. Government School,

B. Economic Condition

B 1. Expenditure and Income

S| Question Response/Answer
N
1| What are the | Activities Amount ( Rs.)
4| expenditures a b
of household | 1.Food
over last 12 | 2.Fuel
months? 3.Apparel and personal items
4.Social and religious activities/Donation/Charity
5.Insurance and taxes
6.Repair and maintenance of house, vehicles, equipment
7.Transportation
8.Newspaper/communication
9.Disaster related expenses
10.Input cost for agriculture/livestock/other enterprises
11.Health
12.Education
13.Cash losses
14.Other (If any)
1| What is your | Enterprises/Activities Gross Income (RS)
5| approximate a b
annual 1.Agricultural wages/labour
household 2.Nonagricultural wages/salary
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income of last

3.Sale of agricultural products

year?

4 Livestock/fisheries sale

5.Milk and milk product sale

6.Remittances

etc.).

7. Occupational work (tailoring, black smithy, carpentry

8.Forestry related products sale

9.Pension

10. Own enterprise

11. Others

B.2 Land and Agriculture

S.N. Question Response/Answer
16 Do you have your own agricultural land at present? (under 1.Yes 2.No
cultivation)
17 If yes area? B-K-D B-K-D Major
Irrigation
Source

Khet

Bari

Orchard

Pond

Other

Note : Area : B = bigaha, K = Kattha, D = Dhur.
Source of irrigation: 1= Tube well/Boring 2= Cont. flow canal 3=Natural flow canal 4= Pond, well 5= Mixed
6=NWSC suppy, 7=Others

18

In the past year, what
crops did you grow
in KHET land?

Crop pattern Area
B K D
a b

1.Rice- rice-wheat

2.Rice- wheat-fallow

3.Rice -wheat-maize

4.Rice-wheat-vegetable

5. Rice-pulses-fallow

6. Rice-wheat-mungbean

7. Rice-wheat-dhaincha

8. Rice-potato-fallow

9. Rice-maize-fallow

10. Rice-fallow-fallow

11. Rice-barley-fallow
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12. Rice-finger millet-
fallow

13.0Other

19 In the past year, what |  Crop pattern Area

crops did you grow B K D

in BARI land? a b

1.Maize- upland rice-
fallow

2.Maize-finger millet-
fallow

3.Maize-finger millet-
wheat

4.Upland rice-fallow-
fallow

5.Maize-mustard-fallow

6.Maize-rice-wheat

7.Maize-barley

8.Jute-mustard-fallow

9.Jute-wheat-fallow

10.Vegetable - vegetable

11.Vegetable-maize

12.0ff season vegetable

13. Other.................

C. Opinion towards the Project
20. Please provide us your opinion on current situation within the area (Please use proving helps)

21. Please provide the land value currently prevails in the area.

22. Please provide the current activities along the Project Site.

23. How do you perceive the change after the rehabilitation/new construction of PS (Please use proving helps)
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24. If the change is negative please provide how this can be mitigated? (Please use proving helps)

Thanks
Name of Enumerator... Signature Date
Name of Supervisor Signature Date
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ANNEX H: BASELINE STATUS OF PROJECT AREA (PS NO 5)

Sex of Respondent by Settlements ‘
SI. No Name of Settlement Sex of Respondent Total
Male Female
1 Damabandi 40 9 49
2 Damabandi, Karkhana tole 16 1 17
3 Damabandi, Kulharba 49 7 56
4 Damabandi, Prithivi chowk 4 0 4
5 Damabandi, Pulchowk 7 7 14
6 Damabandi, Shankarbari 38 25 63
7 Shankarbari, Keshaliya 12 1 13
Total 166 50 216
# of Family Members
SI. No | Name of Settlement Total Minimum Maximum
1 Damabandi 258 3 9
2 Damabandi, Karkhana tole 104 4 10
3 Damabandi, Kulharba 310 2 9
4 Damabandi, Prithivi chowk 27 5 9
5 Damabandi, Pulchowk 78 2 9
6 Damabandi, Shankarbari 349 2 15
7 Shankarbari, Keshaliya 66 3 8
Total 1192 2 15
Relation of Respondents to Household Head by Sex of Respondent
SI. No Relation to HH Sex of Respondent
Male Female Total
1 Head (Respondent him/herself is Head) 137 7 144
2 Husband/Wife 31 31
3 Son/Daughter 20 10 30
4 Parent 9 1 10
5 Father/Mother in law 1
Total 166 50 216
Education Level of Household Head
Education Level
Sex of HHH
Can't Read & Write Can Read Only | Read & Write Total
Male 64 14 129 207
Female 6 0 3 9
Total 70 14 132 216
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Marital Status of Household Head

Marital Status (?10yrs)
Sex of HHH . . . .
Married Widow/Widower Unmarried Total
Male 207 207
Female 9 9
Total 216 216
Main Occupation of Household Head
Occupation Sex of HHH Total
Male Female
Agriculture 15 2 17
External job 32 2 34
Household Work 2 2
Livestock 1 1
Own Enterprises 44 4 48
Remittances 1 1
Salary/Wage 112 1 113
Total 207 9 216
Major Ethnicity by Settlement
Name of Settlement
Iﬁ:}-. Ethnicity Damaba Dargz;ban Dan&?ban Dargit-)a.n Dan;?ban Dargziban Shaar1rli<arb -;OIt
ndi Karkhan Kulha;rba Prithivi Pulchbwk Shank_arb Kesha7liya
atole chowk ari
1 Badahi 3 0 1 1 0 5 0 10
2 Gaderi 0 0 0 1 0 0 0 1
3 | Hajam 0 0 0 0 0 1 0 1
4 Hill 3 0 0 1 0 3 0 7
Brahmin
5 Hill 3 0 5 0 0 3 0 11
Chhetri
6 Hill Dalit 1 0 1 0 0 2 1 5
7 Hill 0 0 1 0 4 1 6
Janajati
8 Jhangad 5 0 1 0 0 2 10 18
9 Kamat 0 1 0 0 0 0 0 1
10 Kewat 0 0 0 0 0 4 0 4
11 | Khawas 1 12 1 1 0 4 0 19
12 | Mahato 0 0 0 0 2 1 0 3
13 | Mandal 5 0 15 0 0 16 1 37
14 | Mehata 3 0 0 0 0 3 0 6
15 Mushahar 0 0 2 0 0 0 0 2
16 | Muslim 2 0 4 0 1 2 0 9
17 | Pandit 1 0 0 0 0 0 0 1
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18 | Poddar 0 0 0 0 0 2 0 2
19 | Rai 1 0 0 0 0 0 0 1
20 | Rajbansi 1 2 1 0 0 0 0 4
21 | Ray 1 0 0 0 4 6 0 11
22 | Satar 12 0 0 0 0 0 1 13
23 | Teli 2 0 1 0 1 1 0 5
24 | Terai 1 0 6 0 0 0 0 7
Dalit
25 | Tharu 1 2 0 0 0 3 0 6
26 | Turaha 0 6 0 0 0 0 6
27 | Yadav 3 0 11 0 2 4 0 20
Total 49 17 56 4 14 63 13 216
Major Religion by Settlement
SI. No. Name of Settlement Religion Total
Buddhist Hindu Muslim
1 Damabandi 0 47 2 49
2 Damabandi, Karkhana tole 0 17 0 17
3 Damabandi, Kulharba 0 52 4 56
4 Damabandi, Prithivi chowk 0 4 0 4
5 Damabandi, Pulchowk 1 12 1 14
6 Damabandi, Shankarbari 0 61 2 63
7 Shankarbari, Keshaliya 0 13 0 13
Total 1 206 9 216
Major Language by Settlement
Sl. No. Name of Settlement - - I__z?mg uage - Total
Bangali Maithili Nepali Tharu
1 Damabandi 1 43 5 0 49
2 Damabandi, Karkhana tole 2 14 0 1 17
3 Damabandi, Kulharba 1 49 6 0 56
4 Damabandi, Prithivi chowk 0 3 1 0 4
5 Damabandi, Pulchowk 0 10 4 0 14
6 Damabandi, Shankarbari 0 53 7 3 63
7 Shankarbari, Keshaliya 0 12 1 0 13
Total 4 184 24 4 216
Migration by Settlement
SI. No. Name of Settlement Migration Total
Yes No
1 Damabandi 3 46 49
2 Damabandi, Karkhana tole 0 17 17
3 Damabandi, Kulharba 1 55 56
4 Damabandi, Prithivi chowk 0 4 4
5 Damabandi, Pulchowk 0 14 14
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6 Damabandi, Shankarbari 2 61 63
7 Shankarbari, Keshaliya 13 13
Total 6 210 216
Reason for Migration by Settlement
Reason for Migration
SI. No. Name of Settlement Natural Looking for Total
disaster work
1 Damabandi 1 2 3
Damabandi, Kulharba 0 1 1
3 Damabandi, Shankarbari 0 2 2
Total 1 5 6
Ownership of House by Settlement
SI. No. Name of Settlement Ownership of House Total
Own house
1 Damabandi 49 49
2 Damabandi, Karkhana tole 17 17
3 Damabandi, Kulharba 56 56
4 Damabandi, Prithivi chowk 4 4
5 Damabandi, Pulchowk 14 14
6 Damabandi, Shankarbari 63 63
7 Shankarbari, Keshaliya 13 13
Total 216 216
Type of House by Settlement ‘
Type of House
Semi-Pakki Kachhi-
Sl. No. Name of Settlement rooﬁpgggi%egfn e (tinftile/slate | Thatched Total
roof) roof
1 Damabandi 17 6 26 49
2 Damabandi, Karkhana tole 3 4 10 17
3 Damabandi, Kulharba 5 10 41 56
4 Damabandi, Prithivi chowk 2 0 2 4
5 Damabandi, Pulchowk 9 4 1 14
6 Damabandi, Shankarbari 15 7 41 63
7 Shankarbari, Keshaliya 0 0 13 13
Total 51 31 134 216
Food Sufficiency (months) by Settlement
Food Sufficiency months
Sl. No. Name of Settlement Lessthan3 | 3to<6 | 6to<9 3;2 12 or Ol\\l/\(/)n Total
months months | months months surplus Product
1 Damabandi 18 1 2 1 8 19 49
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2 Damabandi, Karkhana tole 11 4 1 0 0 1 17
3 Damabandi, Kulharba 12 7 2 1 3 31 56
4 Damabandi, Prithivi chowk 3 0 0 0 0 1 4
5 Damabandi, Pulchowk 10 1 0 1 0 14
6 Damabandi, Shankarbari 52 4 6 0 1 0 63
7 Shankarbari, Keshaliya 0 1 0 1 0 11 13
Total 106 18 11 4 12 65 216
Main source of drinking water by Settlement
Main source of drinking water
Sl. No. Name of Settlement - Total
Hand pipe/Tube-well Open well
1 Damabandi 49 0 49
2 Damabandi, Karkhana tole 17 0 17
3 Damabandi, Kulharba 55 1 56
4 Damabandi, Prithivi chowk 4 0 4
5 Damabandi, Pulchowk 14 0 14
6 Damabandi, Shankarbari 63 0 63
7 Shankarbari, Keshaliya 13 0 13
Total 215 1 216
Water Sufficiency by Settlement
SI. No. Name of Settlement Water Sufficiency Total
Yes No
1 Damabandi 49 0 49
2 Damabandi, Karkhana tole 17 0 17
3 Damabandi, Kulharba 55 1 56
4 Damabandi, Prithivi chowk 4 0 4
5 Damabandi, Pulchowk 14 0 14
6 Damabandi, Shankarbari 62 1 63
7 Shankarbari, Keshaliya 13 0 13
Total 214 2 216
Type of toilet by Settlement ‘
Type of toilet
SI. No. Name of Settlement TOI:FJSVr\]“th Toilet with flush Toilet Public | No | Total
(connected to (connected to without latrine | toilet
sewer) safety tank) flush
1 Damabandi 0 4 42 0 3 49
2 Damabandi, Karkhana tole 0 1 16 0 0 17
3 Damabandi, Kulharba 0 2 52 0 2 56
4 Damabandi, Prithivi chowk 0 0 4 0 0 4
5 Damabandi, Pulchowk 1 4 9 0 0 14
6 Damabandi, Shankarbari 0 1 61 1 0 63
7 Shankarbari, Keshaliya 0 0 13 0 0 13
Total 1 12 197 1 5 216
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Health Facility by Settlement
Health Facility
Government I.?’Oth
SI. No. Name of Settlement Health Govgrnment Government Private District Total
Post/Health D'Str.'Ct O_the_r Hospital &
Hospital Institution Private
Centre Hospital
1 Damabandi 0 7 1 21 20 49
2 Damabandi, Karkhana tole 0 7 0 1 9 17
3 Damabandi, Kulharba 0 32 1 10 13 56
4 Damabandi, Prithivi chowk 0 2 0 1 1 4
5 Damabandi, Pulchowk 0 2 0 1 11 14
6 Damabandi, Shankarbari 4 22 0 4 33 63
7 Shankarbari, Keshaliya 0 11 0 2 0 13
Total 4 83 2 40 87 216
Education Facility by Settlement
Education Facility
Both
SI. No. Name of Settlement Government Private Government Total
School Boarding & Private
School
1 Damabandi 18 26 5 49
2 Damabandi, Karkhana tole 10 3 4 17
3 Damabandi, Kulharba 33 12 11 56
4 Damabandi, Prithivi chowk 2 2 0 4
5 Damabandi, Pulchowk 2 10 2 14
6 Damabandi, Shankarbari 34 20 9 63
7 Shankarbari, Keshaliya 6 7 0 13
Total 105 80 31 216
Expenditure of the People in the Project Area (PS 5)
Name of Settlement Cases Mean Sum
Damabandi 49 803,387.76 39,366,000.00
Damabandi, Karkhana tole 17 877,976.47 14,925,600.00
Damabandi, Kulharba 56 735,235.71 41,173,200.00
Damabandi, Prithivi 4 630,000.00 2,520,000.00
chowk
Damabandi, Pulchowk 14 1,095,428.57 15,336,000.00
Damabandi, Shankarbari 63 798,171.43 50,284,800.00
Shankarbari, Keshaliya 13 900,000.00 11,700,000.00
Total 216 811,600.00 175,305,600.00
Income of the People in the Project Area (PS 5)
Name of Settlement | Cases | Mean Sum
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Damabandi 49 751,885.71 36,842,400.00
Damabandi, Karkhana tole 17 651,070.59 11,068,200.00
Damabandi, Kulharba 56 648,685.71 36,326,400.00
Damabandi, Prithivi chowk 4 645,000.00 2,580,000.00
Damabandi, Pulchowk 14 923,271.43 12,925,800.00
Damabandi, Shankarbari 63 718,919.05 45,291,900.00
Shankarbari, Keshaliya 13 631,769.23 8,213,000.00
Total 216 709,480.09 153,247,700.00
Income Group by Settlement
SI. No. Name of Settlement Income Group Total
Low Income Group | Middle Income Group | High Income Group
1 Damabandi 6 30 13 49
2 Damabandi, Karkhana tole 5 12 0 17
3 Damabandi, Kulharba 7 45 4 56
4 Damabandi, Prithivi chowk 1 3 0 4
5 Damabandi, Pulchowk 1 10 3 14
6 Damabandi, Shankarbari 9 43 11 63
7 Shankarbari, Keshaliya 2 10 1 13
Total 31 153 32 216
Having own cultivating land
SI. No. Name of Settlement Having own cultivating land Total
Yes No
1 Damabandi 11 38 49
2 Damabandi, Karkhana tole 0 17 17
3 Damabandi, Kulharba 7 49 56
4 Damabandi, Prithivi chowk 0 4 4
5 Damabandi, Pulchowk 0 14 14
6 Damabandi, Shankarbari 6 57 63
7 Shankarbari, Keshaliya 2 11 13
Total 26 190 216
Current Land Value/Kattha around the PS 5
Name of Settlement Cases Maximum Minimum
Damabandi 49 4,000,000 2,500,000
Damabandi, Karkhana tole 17 3,500,000 3,250,000
Damabandi, Kulharba 56 5,000,000 2,250,000
Damabandi, Prithivi chowk 4 5,000,000 3,500,000
Damabandi, Pulchowk 14 3,750,000 3,500,000
Damabandi, Shankarbari 63 4,000,000 3,250,000
Shankarbari, Keshaliya 13 3,750,000 3,250,000
Total 216 5,000,000 2,250,000
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ANNEX |I: RECOMMENDATION LETTERS FROM BIRATNAGAR METROPOLITIAN
CITY
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Elic Email:- biratnagarnwsc@gmail.com
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ANNEX I: MINUTE OF THE DISCUSSION WITH MAYOR
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ANNEX J: FOCUS GROUP DISCUSSION WITH MOTHERS GROUP AT PUMP NO §
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ANNEX K: SUPPORT LETTER FROM YACHICO

WG YACHIYO ENGINEERING CO., LTD.
Consulting Engineers & Architects
Tel :81-3-5822-2740
#i Fax :81-3-5822-2791
¢-mail:intl@yachiyo-eng.co.jp
' v VACHIYO NGz ¢, -
Co.L1n

7 April 2021

To,

Dr. Bhupendra Prasad

General Manager,

Nepal Water Supply Corporation
Central Office, Tripureshwor,
Kathmandu, Nepal

Subject: Request to provide support

Dear Sir,

I would like to inform you that Yachiyo Engineering Co. Ltd. have contracted Metcon
Consultants Pvt. Ltd. of Kathmandu, Nepal on 26" February 2021 for “Preparation works

of Terms of Reference (TOR) of Initial Environmental Examination (IEE) Study and
IEE Report for The Preparatory Survey for the Project for Improvement of Water
Supply System in Biratnagar”.

Team of Metcon Consultants Pvt. Ltd. have planned to conduct the field survey and data
collection works in Biramagar from 15" April 2021. They are planning to conduct
stakeholders meetings including several government and other organizations during their
study period. Thus I would like to request you to provide us your valuable cooperation and
support for the proposed study and provide them an official letter addressed to organizations
listed below for their time for meetings, support and cooperation during the data collection

and study period.

The list of organizations to be visited are as follows:

Biratnagar Municipality Office,

CDO Office, Mornag, Biratnagar

14 Ward Offices of Biratnagar Municipality F
Department of Roads, Biratnagar o %L\.\
Department of Irrigation, Biratnagar E/ i

e

Page 10f 2
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m YACHIYO ENGINEERING CO., LTD.
Consulting Engineers & Architects

Tel :81-3-5822-2740
Fax :81-3-5822-2791
e-mail:inti@yachiyo-cng.co.jp

Nepal Electricity Authority, Biratnagar
Nepal Telecom, Biratnagar.
Secondary Towns Integrated Urban Environmental Improvement Project, Biratnagar

Any other organizations/institutions, if required (will request later)

© e N o

Thanking your for your kind support and cooperation.

With Sincere Regards,

Katsumi Fu\jﬁ TACHIYO ENGIN g1, ~
Team Leader _con
Yachiyo Engineering Co., Ltd.

Tokyo, Japan

Email : kt-fujii@yachiyo-eng.co.jp

CC:
1. Mr. Iswar Prasad, Manager, NWSC Kathmandu
2. Mr. Shailendra Shah, Office Chief, NWSC Biratnagar.
3. M. Nitigya Rajbhandari, Managing Director, Metcon Consultants Pvt, Ltd.

Page 20f2
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ANNEX L: SUPPORT LETTERS FROM PAFS

9. : ovs/owl
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ANNEX M: PHOTOGRAPHS OF FGDS

FGD with the Mayor of Biratnagar Metropolitian City
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ST

FGD with the Mothers Group at the Pump No 5
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FGD with the residents of Pump No 5

168



FGD with Nepal Khane Pani Sanstha Biratnagar
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ANNEX N: PUBLICATION OF NOTICE FOR PUBLIC HEARING
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ANNEX O: NOTICES REGARING PUBLIC HEARING
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ANNEX O: PICTURES OF PUBLIC HEARING
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ANNEX P: MEETING MINUTES OF THE PUBLIC HEARING
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ANNEX Q: RECOMMENDATION LETTER FROM THE PROJECT AFFECTED WARDS
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